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PREFACE 
 

 

Earth is perfectly made by God for His people to live. It consists of different bodies of land and 

water where thousands of species of plants and animals can be found. The human race is called to 

explore this order, to examine it with due care and to make use of it for the benefits of human 

being. Since very early in human history, people have relied on medicinal plants to cure them of 

their various ills. This can be partly attributed to the simple yet highly effective forms of traditional 

medicine. Knowledge of medicinal plants is a part of the Indonesian national heritage known as 

jamu. To facilitate networking, collaboration, exchange of information, experiences and and 

knowledge in the key issues of medicinal plants development, the Faculty of Pharmacy of Widya 

Mandala Catholic University Surabaya in collaboration with National Working Group on 

Indonesian Medicinal Plants (POKJANAS TOI) and German Academic Exchange Service (DAAD) held 

the International Conference on Medicinal Plants on 21-22 July 2010 in Surabaya. The conference 

provided a evaluation in pharmacology, pharmacognosy, ethnobotany, standardization, 

cultivation, cell culture and chemistry for medicinal and aromatic plant species. There were over 

250 participants, 8 plenary speakers, 101 contributed speakers in oral presentation, and 101 

posters presented. 

 

The papers contained in the first volume of the proceeding report the submitted papers on ‘The 

Future of Medicinal Plants: From Plant to Medicine’. Keynote speakers and authors of selected 

contributed oral and poster presentations were given the opportunity to submit a manuscript for 

publication. 

 

The conference organizers gratefully acknowledge the financial and other support from the 

following: 

National Working Group on Indonesian Medicinal Plants (POKJANAS TOI) 

German Academic Exchange Service (DAAD) 

PT. Landson 

PT. Gujati 59 

PT. Pasifik Sarana Cantik 

Herbal Plus 

 

I hope that this publication will raise international awareness of the value of medicinal plants in 

Indonesia and hence makes a contribution towards promoting the proper use of medicinal plants. 

 

Dr.phil.nat. Elisabeth Catherina Widjajakusuma 

Conference Chairman 
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Methods for the Evaluation of Bioavailability of Natural Drugs 

Mona Tawab1), Manfred Schubert-Zsilavecz2) 

1)Assistant of Scientific Head and Head of Research and Development in the Central Laboratory of 

German Pharmacists, Eschborn, Germany 

2)Scientific Head of Central Laboratory of German Pharmacists, Center for Drug Research, 

Development and Safety (ZAFES), and Vice President of Johann Wolfgang Goethe University 

Frankfurt a.M., Max-von-Laue-Straße 9, D-60438 Frankfurt am Main, Germany 

 

One of the most important pre-requisites for the therapeutic efficacy of herbal remedies 

in vivo is sufficient bioavailability of the active ingredients. However many natural compounds 

with potent biological activity in vitro are unable to exert pharmacological effects in vivo owing to 

their poor water solubility and/or poor permeability. In order to evaluate the therapeutic 

potential of natural drugs it is important to predict their intestinal absorption following oral 

administration. Currently, a variety of experimental models are available which mimic, to varying 

degrees, the relevant barrier properties of the intestinal mucosa. These models include artificial 

lipid membranes such as parallel artificial membrane permeation assay (PAMPA), cell-based 

systems such as Caco-2 cells, tissue based Ussing chamber, in situ methods, and in vivo methods 

like whole animal absorption studies.  

Following a brief review on the different models the lecture will focus on the Caco-2 

system, which currently enjoys wide popularity and is most commonly used for evaluating 

permeability/absorption and P-gp interaction. Besides addressing the advantages, and limitations 

of the Caco-2 model compared to PAMPA, the influence of experimental pH, non-specific drug 

binding to cells and plastic devices, drug concentration as well as poor drug solubility on the final 

outcome of permeability studies are discussed. By this way a thorough understanding of the Caco-

2 model is provided which helps putting the permeability results in a proper perspective.  

Finally the application of the Caco-2 model to predict the therapeutic efficacy of herbal 

drugs is demonstrated on the example of Boswellia serrata, which exhibits promising anti-

inflammatory action without the typical side effects known for NSAIDs.      
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Introduction of Tropical Woody Plant Extractives for  
Beauty and Health Science 

 
Tohru Mitsunaga 

 
Faculty of Applied Biological Science 

Gifu University 
1-1 Yanagido, Gifu 501-1193, JAPAN 

 
Tropical countries in the world are endowed with rich biodiversity. The Indonesian biotic 

assets are found in its richness in all level of biodiversity, having 15% of the total species of the 
world. The Indonesian Country Study on Biodiversity puts the number of species of flowering 
plants in Indonesia at between 25,000 and 30,000.  Some 10% of the total flora of Indonesia is 
though to have medicinal value or have therapeutic properties. These numbers are potentially to 
be updated due to the continuing inventory and investigation of yet unidentified species. 
According to the National Agency of Drug and Food Control, 283 plant species have been officially 
registered for their medicinal use in which the larger remaining part is used traditionally. 
However, in regard to tropical woody plant extractives, the knowledge and information of a 
biological activity and a leading compound for a bioactivity known so far are very limited.  

We have searched several kinds of bioactivities using tropical woody plants extractives and 

identified some effective compounds for a decade. Recent years especially we have conducted a 

study relating to beauty and health science using tropical woody plants extractives. In the present 

study hydrolysable tannins which indicate anti-caries active compounds from Castanopsis 

trisperma, and anti-inflammatory flavonoids and the related compounds from Goniothalamus 

macrophyllus and anti-obesity for a mouse and a rat by the fragrance from Australian white 

cypress (Callitris glaucophylla) wood will be discussed.   
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Herbal Manufactoring Methods offered by Modern Science and 

Technology 

Jimmy Sidharta 

Owner of PT. Landson Pertiwi Agung 

To have the qualified pharmaceutical products (drugs/medicinal products as well as herbal 

medicinal products) continuously, pharmaceutical industries should implement the international 

standard. 

With GMP guideline that is used for both medicinal products as well as herbal medicinal 

products, patients can be assured of receiving a product of reliable strength unchanged from 

batch to batch with continuously high quality and efficacy.  Starting with the GAP for the plant, 

determination the marker of raw material, extraction method, we could get the standardized raw 

material.  And for the finished products we make the stable formulation, method of analysis 

validation, production process validation, etc.  For the analysis we also use the modern instrument 

such as HPLC, spectrophotometer, etc. 
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Experimental Design and Sample Size Determination: A Computer 

Simulation For Improving The Precision Of An Experiment 

H.van Wilgenburg 
 

Dept. of Pharmacology, Academic Medical Center, University of Amsterdam, the Netherlands 

 

Preclinical testing is an essential part to predict clinical performance. However, 

questions have been raised regarding the relevance and reliability of the data from such 

experiments when extrapolated to humans. A prerequisite for investigating the effects of 

medicines is a proper experimental design. For preclinical experiments which involve 

animals it is also important to estimate the right number of animals per sample to find an 

effect of a drug when there indeed is an effect. Poorly designed animal experiments 

cannot be ethically justified.  

 

For training purposes, before doing real life experiments, realistic experimental 

conditions can be simulated with computer simulations. A computer aided learning 

programme has been developed that allows formal designs such as completely 

randomised, randomised block, crossover, and sequential design and their statistical 

analysis. Understanding variation in order to control variability and to minimise 

experimental error should be a first requirement for designing an experiment that is going 

to give reliable, efficient results.  Unwanted variability is to increase the number of 

animals used in subsequent experiments. This also can be simulated in the given 

examples. Accurate data can then be collected. With visualised statistical methods the 

appropriate sample size can be determined and a final choice of an optimal experimental 

design can be selected. By paying careful attention to these  factors, as demonstrated in 

the simulation, the information that can be obtained from real experiments will increase. 

This will improve the reliability of the extrapolation  of the findings to humans.  

 

In conclusion, proper  experimental design, involving the correct number of animals, 

should be a basic skill for any scientist working with animals that are used widely in 

research, especially as ‘models’ for studying human diseases and developing treatments 

and in particularly in safety tests for medicines. 
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Jamu in Maintaining Optimal Health 

Arijanto Jonosewojo 

Head of Polyclinic of Indonesian Traditional Medicine, Dr. Soetomo Hospital, Indonesia 

 

Nowadays, there is a increasing trend of  consuming medicinal plants for improving health 

in Indonesia. Many use traditional medicinal plants to treat themselves without concerning 

advantages and disadvantages of using herbal medicines. Formerly, phycisians only observed the 

growing interest in medicinal plants, but they didn’t used these plants for medical purpose. Today, 

based on new government regulation for herbal medicines / jamu issued by the Indonesian 

Ministry of Health, they start to study the use of plant materials. Physicians are allowed to 

prescribe only evidence-based medicine (EBM) according to the rules, and therefore they were 

reluctant to use plants for medical purpose. Besides, they didn’t have any courses about the use 

of medicinal plants in the curriculum at the university. The Council of Indonesian Doctors 

Association (PB IDI) are discussing about herbs that are used as complementary and alternative 

medicine including  jamu. Dr. Soetomo Public Hospital is a educational hospital that has a 

Polyclinic of Indonesian Traditional Medicine, in which the use of traditional medicine are 

developed. There are three types of services offered by the polyclinic namely for health service, 

education and research. Herbal medicines are used only for treating chronic and degenerative 

disease, such as hypertension, diabetes mellitus, dyslipidemia, hyperuriemia, hepatitis, asthma 

bronchialis, kidney stones, bile duct, gastritis, rheumatic, and palliative cancer therapies. Herbal 

medicine doctors can give only herbal medicines or jamu, or in combination with other drugs. In 

area of education, the polyclinic is a place of diploma education (D3 program), where students will 

become traditional therapists. Here one can learn medicinal plant or jamu from in and outside 

Indonesian, acupuncture, massage, and diet therapy. Moreover, the polyclinic gives short courses 

or trainings for doctors, therapists, and ordinary people. In research field, the polyclinic has 

collaborations with Bogor Agricultural University, Widya Mandala Catholic University Surabaya, 

Airlangga University, Agency for the Assessment and Application of Technology, jamu and 

pharmaceutical industries etc. In future, we hope that the utilization of medicinal plants / jamu 

can meet medicinal needs, and also improve the welfare of local people.  
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Key Issues in Modernization of Traditional Chinese Medicine 

De-an Guo 

Shanghai Research Center for Traditional Chinese Medicine Modernization, Shanghai 

Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, P.R. China 

 

 

Traditional Chinese medicine (TCM) has a long history in China and is the treasure in 

Chinese traditional culture. It greatly contributed to the growth and health of Chinese people and 

gradually aroused the attention to the world. Due to its effectiveness in some chronic diseases, 

TCM has attracted great interest from the scientists in the field of pharmaceutical research and 

development and big pharma. However, due to the features of Chinese medicine with extreme 

complexity and lack of solid scientific evidence, it is far from the fully understanding of its safety, 

efficacy, mode of action, etc. Therefore, around ten years ago, Chinese government launched a 

plan for modernization of traditional Chinese medicine aiming at provide more scientific evidence 

for the safety, efficacy and quality, and also develop modern TCM products for the global benefit 

in various health care systems. In recent years, great progress has been made in the research on 

the chemistry, quality control, pharmacology and mechanism of TCM. At the same time, TCM new 

drug research and development has also progressed rapidly. For example, artemisinin and its 

derivatives against malaria, hupzine A for the treatment of senile dementia are the successful 

stories for pure chemical entity drugs from TCM. In addition, the successful TCM compound 

formula new drugs in the market include Fufang Danshen Dripping Pills, Diao Xinxuekang, etc.  

In the present lecture, the advantages and pitfalls of TCM will be addressed and possible 

solutions will be projected. Concrete research cases will be exemplified in TCM quality control, 

safety concerns, and mode of action research, etc.  
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Guidance to the efficient and comprehensive Development of 

Phytopharmaca 

Mona Tawab1), Manfred Schubert-Zsilavecz2) 

1) Assistant of Scientific Head and Head of Research and Development in the Central Laboratory of 

German Pharmacists, Eschborn, Germany  

2)Scientific Head of Central Laboratory of German Pharmacists, Center for Drug Research, 

Development and Safety (ZAFES), and Vice President of Johann Wolfgang Goethe University 

Frankfurt a.M., Max-von-Laue-Straße 9, D-60438 Frankfurt am Main, Germany 

 

Natural products have been the most important source of drugs and drug leads in history, 

underlined by the fact that about 50% of all new chemical entities introduced worldwide as drugs 

in the last 20 years can be traced to or were inspired by natural products. However, natural 

product research being time-consuming, highly complex and often ineffective imposes a lot of 

challenges. Moreover several misconceptions as in the case of taxol constrained utilization of 

plant natural products for discovery and development of phytopharmaca. This led, especially in 

Western countries, to a recent decline of interest in finding new bioactive natural products.  

In order to conduct comprehensive research leading to valuable phytopharmaca, natural 

product research needs to continually improve the speed of screening, isolation, and structure 

elucidation processes. Based on that background this lecture will provide a review on the different 

strategies available today for an efficient selection of bioactive compounds from the multitude 

and biodiversity of the plant kingdom including reporter gene asasys, biomarker-guided screening 

and computational methods as virtual screening and docking studies, addressing the advantages 

and limitations of each of these approaches. For the purpose of scientific validation of 

phytopharmaca, active principles in complex matrices need to be identified. In this context the 

role of HPLC coupled with mass spectrometry in the evaluation of extract samples, dereplication, 

structure elucidation, as well as preparative isolation is discussed including strategies to enhance 

the throughput of LC/MS. Finally general aspects of quality requirements for phytopharmaca are 

presented taking into consideration the control of the starting material, definition of analytical 

markers, stability tests, and testing for impurities, residues of pesticides, fumigation agents, toxic 

metals, contaminants, adulterants, radioactive contamination as well as genotoxicity. 

By addressing all aspects starting with the screening for bioactive plants ending up with 

relevant quality control parameters to ensure safety and efficacy this lecture provides guidance 

for the efficient and comprehensive development of phytopharmaca.    



Proceeding of International Conference on Medicinal Plants - Surabaya, Indonesia 21-22 July 2010 
 

xviii                                                 
                                                                                        ISBN : 978-602-96839-2-9 (vol I) 

 

MODERN SCIENCE AND TECHNIQUE APPLICATION FOR HERBAL 

BEAUTY TREATMENT 

Dwi Mayasari Tjahjono 

Operational Director of Windy Clinical Spa 

Over the years, modern science creates Indonesian Natural and Traditional Spa products for 

beauty and Spa treatment nowadays. By using natural plant and herbal have introduced many 

concepts through Indonesian exotic products which receive great care in ensuring their natural 

character. This Indonesian Spa product are created to honor and preserve authentic family recipes 

passed down from generation to generation, using famous exotic herbs, spices and fruits from 

Indonesia and surrounding countries. 

Blended with extensive experience in authentic Indonesian Spa in International Spa world wide 

consider each step of product preparation using fresh and natural ingredients with a high standard 

of production. It ensures the premium, exclusive, and unique products created as phytotherapy 

and aromatherapy, combining the best elements of East and West hormoniously. 

Cananga flower is very popular for daily hair accessories use by most Balinese woman. This 

flower is a symbol of youth and beauty. The essential oil blend as Cananga massage oil that will 

give you a sensation of exotic feeling, yet relaxing and calming at the same time. Its rich texture 

nourishes your skin, and its aromatherapy scent will calm and relax your mind. 

Sandalwood’s is used for pray and meditation in many place in Indonesia. The mystic scent 

from this oil calms one’s mind. Sandalwood essential oil is blended with carrier oil used as 

massage oil. This massage oil is very helpful to achieve peace and concentration. The rich texture 

of Sandalwood massage oil can help smooth dry skin. The action on muscles is very relaxing and 

best of all it helps your body to relax. 

For Spa treatment, Indonesian woman care their beauty by scrubbing the skin and moist by the 

massage oil. This herbal peeling use in many places in Indonesia with many ways and 

aim/purpose. The most famous peeling is Lulur. The word “Lulur” means coating the skin. This 

body exfoliation and polishing method have been practiced in the Palaces of Central Java since the 

17th century. Javanese Lulur is daily ritual beauty process to leave skin soft, supple and shining. 

This treatment will leave your skin bright and its wonderful scent provides relaxation and 

freshness to your body. In favor of a classic tradition in Bali, this Bali exfoliating scrub will not only 

cleanse, but also increase the vitality of your body. Legend says that Balinese woman who are very 

hard working using this wonderful treatment to balance their busy life while maintaining their 

natural beauty with the finest herbs on the land. The warming treatment is helpful for blood 

circulation and relief for sore muscles. 
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Several herbal bath and steam are also created from ancient receipt becomes a modern 

hydrotherapy Spa which has a wonderful and exotic scent. Its goodness can be left as soon as you 

get into the bathtub. Various traditional dried foliage of “sirih” and “bluntas” leaves will relax you, 

eliminate impurities, and leaves your skin purified, radiant, and hydrated. It also helps tighten and 

deodorize your skin. Such ingredients will invigorate your senses and help you get back on your 

feet with a refreshed body and mind. Some others as sedative herbal bath & steam has a sensual 

fragrance using various traditional dried flowers such as jasmine rose petals, and many kinds of 

natural ingredients. Sedative will relax you as well as purify your skin, good for pampering couples. 

Its sensuous scent will invigorate your senses and create good memories. 

This is an ancient exotic method of application with natural and traditional Spa product using 

natural and herbal ingredients giving entire perfect completion for nowadays body Spa treatment. 
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ANTIBACTERIAL ACTIVITY OF EUGENOL DERIVATIVES 

PREPARED FROM CHEMICAL TRANSFORMATIONS 
 

I Made Sudarma
a
 

 
a
Chemistry Laboratory, Faculty of Science University of Mataram 

Jl. Majapahit 62 Mataram 83125 Indonesia (E-mail:sud_arma@yahoo.co.id) 

 

 
Abstract : Eugenol has been reported to posses antioxidant and anticancer properties. The overall 

objective of this research was to develop new compounds with potential biological activity from 

readily accessed natural products, in particular eugenol. In an attempt to enhance  intrinsic activity 

of this natural compound, some derivatives were possible to synthesize. The main aim of this 

preliminary research was to isolate eugenol from clove oil and made its cyclic sulfonic and amine 

derivatives through chemical transformation. Biological activity of these derivatives was then 

evaluated with antibacterial assay. 
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Conditions : a. CH2Cl2/ClSO3H reflux 15 min, 72%; b. NaNO3/KHSO4 SiO2/H2O (1:1) CH2Cl2 rt. 

5.5h. CC, 52%; c. Sn/HCl EtOH, reflux 2 h, 56% 

 

Clove oil was extracted from clove buds with dichloromethane and followed by isolation of 

eugenol using column chromatography to afford eugenol (73%). Eugenol was transformed to its 

cyclic sulfonic derivative in moderate yield by treatment with chlorosulfonic acid and to its amine 

by reduction of nitro-eugenyl derivative. These transformation was rapidly confirmed by GC-MS 

and nmr analyses. All derivatives studied showed antibacterial properties against Eschericia coli, 

Bacillus cereus, and Staphylococcus  aureus. 

 

Keyword : Markovnikov Addition, Chlorosulfonic Acid, Eugenol 

 

 

 

INTRODUCTION 

In continuation of our research on natural products particularly eugenol [1] and 

[2], chemical transformation of this compound to the new cyclic sulfonic derivative was 

reported. Eugenol (4-Allyl-2-methoxyphenol), a constituent of clove, has been used for 

antibacterial [3], acaricidal [4], anti-Helicobacter [5], and antiproliferative [6]. It is used 

in the form of a paste or mixture as dental cement, filler, and restorative material. Plant 

oils, including clove, may be used in livestock to inhibit microbial fermentation in waste 

products. Clove oil may be found in high concentration licorice (glycyrrhizin) products to 

prevent gel formation in an aqueous solution [7].  

The therapeutic benefits of eugenol are well known. In recent times, it has been 

studied for a variety of promising biological properties. It has been reported to participate 

in photochemical reactions and to possess insecticidal, antioxidant, anti-inflammatory , 
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anticancer activities [8]. In view of these evidences on biological properties of eugenol, to 

enhance intrinsic activity of this natural compound. In the present preliminary work, new 

cyclic derivative was successfully transformed from eugenol (1) in moderate yields by 

treatment with chlorosulfonic acid. Mechanistically this reaction undergoes Markovnikov 

addition.  

 

EXPERIMENTAL 

General 
Unless otherwise stated, all chemical reagents were purchased with the highest 

commercially available purity (Merck and Sigma) and were used without previous 

purification. GC-MS were recorded on GC-MS QP-5050A, BC-17A and MS 5050A 

Merk Shimadzu. GC Parameters were setup as follows, Oven Temp (
o
C) = 60.0, Oven 

Equil. Time (min) = 0.50; Injection Temp (
o
C) = 280.0; Interface Temp (

o
C) = 300.0; 

Column Length (m) = 30; Column Diameter (mm) = 0,25; Column Pressure (kPa) = 100; 

Column Flow (ml/min) = 1.6; Linear velocity = 46.4; Split Ratio = 22; Total Flow 

(ml/min) = 40.2; Program Time (min) = 27.00. MS parameter, Start M/Z = 33.00 End 

M/Z = 550.00; Scan interval (Sec.) = 0.50; Scan Speed (amu/sec) = 1000.  

 

Extraction and GC-MS Analysis 

Dried clove buds (100 g) was grounded to fine particles and percolated with 

dichloromethane (200 mL) and kept for 24 hours. and then the liquid extract was filtered 

and evaporated to afford yellowish oil (12 g). This oil was analyzed by GC-MS to 

confirm the presence of eugenol. 

 

Isolation of eugenol 
Medium pressure liquid chromatography was employed to separate eugenol (1) from the 

clove oil (2 g). Gradient elution starting with 100 % hexane and increased by the 

following hexane/dichloromethane ratios : 4/1, 3/2, 1/1, and 0/100). Twenty-five fractions 

were collected from these elution. Fractions shown to be identical by thin layer 

chromatography were combined and evaporated in vacuo. Fractions 1, 2, and 3 were 

combined affording an oil (50 mg). Fractions 6 to 12 were combined affording an 

yellowish oil (1.46 g) (73%). This oil was identified as eugenol by GC-MS and NMR 

analyses. M
+.

 209, cal for C10H11NO4 Major fragments : 195 (M
+.

 – CH2), 178, 163, 147, 

131, 119, 103, 91 (base peak).  IR (film) nmax/cm
-1

: 3232 (O-H), 3084 (C=CH-Ar), 3014 

(CH=CH2), 2936, 2829, 1634 (C=C), 1547 (NO2), 1399, 1327, 1260 (C-O), 1127 (C-O), 

1066, 999, 912, 764. 
1
H NMR (400.1 MHz, CDCl3): � 3.35 (2H, d, J 6.6 Hz, H1'); 3.93 

(3H, s, OCH3); 5.13 (2H, m, H3'); 5.91 (1H, m, H2'); 6.96 (1H, s, H3); 7.50 (1H, d, J 0.9 

Hz, H5); 10.67 (1H, s, OH). 

 

Synthesis of sulfonic derivative 
To stirred solution of eugenol (1) (100 mg, 0.6 mmol) in dichloromethane (20 Ml) was 

added chlorosulfonic acid (2 mL) drop by drop. The solution was stirred at room 

temperature for 30 min then refluxed for 15 min. The solution was evaporated and water 

(10 mL) then added, basified to pH 8 with 1M sodium hydroxide, then extracted with 

dichloromethane. The organic phase was dried  and evaporated to dryness to give an 

amorphous gray solid (72% yield) and recrystalized from methanol to afford gray-white 

needles . Compound (2), GC-MS: M
+.

 244, cal for C10H12SO5 Major fragments : 200, 183, 

165, 151, 136 (base peak). IR (film) nmax/cm
-1

: 3232 (O-H), 3084 (C=CH-Ar), 2936, 

2829, 1399, 1327, 1260 (C-O), 1127 (C-O), 1066, 999, 912, 764.  
1
H NMR (400.1 MHz, 

CDCl3): � 1.62 (3H, d, J 6.6 Hz, -CH3); 2.16 (1H, s, OH); 2.85 – 2.31 (2H, m,-CH2-); 

3.93 (3H, s, -OCH3); 5.20 (1H, m, -CH-); 6.60 (1H, s, ArH); 7.33(1H, s, ArH). 
13

C NMR 

(400.1 MHz, CDCl3): � 21.3 (-CH3); 35.6 (-CH2); 56.4 (-CH-); 110.1 (ArCH); 110.6 

(ArCH); 126.8 (ArC); 127.2 (ArC); 145.4 (ArC); 150.1 (ArC). 
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Synthesis of nitro derivative 
Eugenol 1.0 g (6.10 mmol) was dissolved in dichloromethane (25 mL) and was added to 

a mixture which contained 4.5 g (33 mmol) of potassium hydrogen sulphate, 3.0 g (35.3 

mmol) of sodium nitrate and 3.5 g of wet silica to 50% P/P; the mixture was left with 

constant stirring at room temperature for 4 hours. The complete disappearance of the 

starting product was confirmed by thin layer chromatography (TLC) (Dichloromethane:n-

hexane 1:3). The reacted mixture was filtered through silica and the solid was washed 

with dichloromethane, and the solvent evaporated in vacuum to give a reddish oil. Pure 

product was obtained after chromatografic column (5:1 – 3:1 dichloromethane in hexane), 

which gave 750 mg of the desired compound (3) (75% yield). Compound (3) (oil): M
+.

 

209, cal for C10H11NO4 Major fragments : 195 (M
+.

 – CH2), 178, 163, 147, 131, 119, 103, 

91 (base peak).  IR (film) nmax/cm
-1

: 3232 (O-H), 3084 (C=CH-Ar), 3014 (CH=CH2), 

2936, 2829, 1634 (C=C), 1547 (NO2), 1399, 1327, 1260 (C-O), 1127 (C-O), 1066, 999, 

912, 764. 
1
H NMR (400.1 MHz, CDCl3): � 3.35 (2H, d, J 6.6 Hz, H1'); 3.93 (3H, s, 

OCH3); 5.13 (2H, m, H3'); 5.91 (1H, m, H2'); 6.96 (1H, s, H3); 7.50 (1H, d, J 0.9 Hz, 

H5); 10.67 (1H, s, OH). 

 

Synthesis of amine derivative 
Nitro-eugenol (3) (400 mg, 1,91 mmol) was dissolved in a mixture of ethanol (10 mL) 

and concentrated hydrochloric acid (10mL), and the solution refluxed with tin powder 

(1g) for 2 hours. Further quantity of tin (1g) and hydrochloric acid (5 mL) were then 

added, and the mixture refluxed for another 2 hours. The ethanol was removed and the 

acid liquor cooled and diluted with water (25 mL), the solution was basified with 

concentrated aqueous ammonia until a white precipitate formed. The solution was filtered 

and dichloromethane was added (2 x 50 mL) to afford the desired compound (4) (56% 

yield). GC-MS: M
+.

 179, cal for C10H13NO2 Major fragments : 164, 152, 136, 118, 106, 

91 (base peak). 

 

RESULTS AND DISCUSSION  

 Preliminary preparation of this work was extraction and isolation of eugenol from 

clove buds. Extraction of clove buds with dichloromethane gave a yellowish oil, and GC-

MS analyses of this oil gave five major components, namely eugenol, beta-caryophyllene, 

alpha-humulene, eugenyl acetate, and caryophyllene oxide [1] . Medium Performance 

Liquid Chromatography was employed to isolate eugenol (1) from clove oil. 

 Chemical transformations of eugenol to its derivatives were analyzed by GC-MS. 

GC-MS which is a rapid instrument to analyze crude products of chemical transformation 

before further work up such isolation and purification. GC-MS analysis of the reaction of 

eugenol (1) with chlrorosulfonic acid was proposed mainly produced cyclic sulfonic 

derivative (2) (Scheme 1 )  

 
 

Figure 1. Chromatogram of crude products of transformation of eugenol (1) with ClSO3H 
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A major component of this crude product (72%) was peak no. 7 which represented new 

cyclic sulfonic derivative (2). This compound was recrystalized in Methanol to give white 

needles and confirmed by mass spectrum and NMR analyses. The mass spectrum showed 

the molecular ion at m/z 244 corresponding to molecular formula C10H12SO5 (Figure 2). 

 
Figure 2. Mass spectrum of represented new cyclic sulfonic derivative (3) 

 
1
H and 

13
C n.m.r analyses confirmed the cyclic form of sulfonic derivative (3) (Figure 3) 

and excluded the 4-Allyl-2-methoxy-6-sulfonicphenol (2) as proposed in Scheme 1. 

Figure 3 showed additional methyl group as a doublet at d 1.62 which gave appropriate 

information about sulfonic derivative (3) compare to 4-Allyl-2-methoxy-6-sulfonicphenol 

(2). This anayisis was supported by 
13

C n.m.r and DEPT which gave 4 quaternary 

carbons, 3 methine carbons, 1 methylene carbon, and 2 methyl carbons.  

OH

MeO

O
S

O O

CH
3

1

2

3

5,6
4

7

8

 
 

Figure 3. 
1
H n.m.r. of new cyclic sulfonic derivative (2) in CDCl3 

 

Proposed mechanism of formation of the new cyclic product (2) was shown by Scheme 2.  

Eugenol (1) has an asymmetry double bond at the side chain which is possible to 

undergoes Markovnikov or anti- Markovnikov addition. In the first step of the reaction, 

the ClSO3H will attack the double bond at the Allyl side of eugenol (1). This leads to the 

formation of intermediate (1a). In the second step of the reaction, a base donates electrons 

to the hydrogen atom and generated the losses of HCl to afford cyclic product (2). 

 Nitrification of eugenol with nitric acid and acetic acid glacial gave two products 

namely eugenyl acetate and 4-Allyl-2-methoxy-6-nitrophenol (3) [8]. The presence of 

acetic acid gave opportunity to form ester of eugenyl acetate and this compound was not 

easily to separate from eugenol due to similarly in polarity [8], and a new method 

nitrification reported by Carrasco [3] was employed to afford a moderate yield of 4-Allyl-

2-methoxy-6-nitrophenol (3) (Figure 3).  
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Scheme 2. Proposed mechanism of formation of (2) 

 

 
Figure 3. Chromatogram of nitrification reaction of eugenol (1) 

 

Nitrification of eugenol (1) was a substitution reaction and theoretically would produce 4-

Allyl-2-methoxy-6-nitrophenol (2) due to the presence of hydroxyl group in eugenol. The 

hydroxyl group directed the –NO2 subtituent to ortho position [5]. The presence of this 

nitro compound was identified by GC-MS (Figure 4) which gave molecular ion at m/z 

209 corresponding to molecular formula C10H11NO4 

 
Figure 4. Mass spectrum of 4-Allyl-2-methoxy-6-nitrophenol (3) 

 

Reduction of crude product of nitrification with Sn/HCl in ethanol produced four major 

components (Figure 5). Component or peak no. 11 was identified as 4-Allyl-2-methoxy-

6-aminophenol (4). This compound was confirmed by its mass spectrum which showed 

the molecular ion at m/z 179 corresponding to molecular formula C10H11O2NH2 (Fig. 6). 

 
Figure 5. Chromatogram of crude products reduction of (3) 
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Figure 6. Mass spectrum of 4-Allyl-2-methoxy-6-aminophenol (4) 

 

Further purification of crude product was needed to confirm the results of these 

transformation reactions. 

Preliminary bioassay of eugenol and its derivatives showed biological activities against 

Eschericia coli, Bacillus cereus, and Staphylococcus  aureus (Table 1). Highest inhibition 

was showed by eugenol which gave wide inhibition spectrums compared its derivatives. 

Selective inhibition was showed by compound (2) which could inhibited Eschericia coli 

and Staphylococcus  aureus but not for Bacillus cereus. 

 
Table 1. Inhibition of eugenol derivatives prepared from chemical transformation against 

bacterials.  

Compounds Code Eschericia coli Bacillus cereus 

Staphylococcus  

aureus 

  R1(mm) R2(mm) R1(mm) R2(mm) R1(mm) R2(mm) 

(1) A 17,25 14,5 17 18 17 16 

(2) B 8 0 0 0 12 11 

(3) G 8 6,5 7 0 6.5 0 

(4) C 10 13 10,5 0 10 9,5 

 

 

CONCLUSION 
Eugenol (1) and its derivatives showed antibacterial activities against Eschericia coli, 

Bacillus cereus, and Staphylococcus  aureus 
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Abstract : The research has been conducted to examine an activity of antibacterial assay of 

Papaya (Carica papaya) leaf ethanol extract against Staphylococcus aureus and Salmonella typhi  

on Mueller Hinton media (in vitro). All studies used Posttest Only Control Grup Design which 

used 8 times dilution of Papaya leaf ethanol extracts (1 g/mL; 0,5 g/mL; 0,25 g/mL; and 0,125 

g/mL). The negative control were CMC-Na 0.5% solution. The positive control for S. aureus are 

siprofloksasin suspension and  the positive control for S. typhi are Chloramphenicol suspension. 

The result showed that all concentrations of Papaya leaf ethanol extract affected the zone of 

inhibition from  Staphylococcus aureus and Salmonella typhi colony. The extract with 

concentration 1 g/mL showed the best zone of inhibition (24.38 CFU/mL for Staphylococcus 

aureus and 25.125 CFU/mL for Salmonella typhi), concentration 0.5 g/mL (61.88 CFU/mL for 

Staphylococcus aureus and 85 CFU/mL for Salmonella typhi), concentration 0.25 g/mL (88.25 

CFU/mL for Staphylococcus aureus and 220.125 CFU/mL for Salmonella typhi) and concentration 

0.125 g/mL (148,38 CFU/mL for Staphylococcus aureus and 313.125 CFU/mL for Salmonella 

typhi) 

 

Key Words : Papaya (Carica papaya)  leaf extract, Staphylococcus aureus, Salmonella typhi, 

Mueller Hinton media 

 

 

INTRODUCTION 
Typhoid fever caused by Salmonella typhi is an important health problem 

because it’s close relation to  environmental health, water source and bad sanitation and 

also industrial higiene of food processing has a low standard (Prasetyo, 2005:1). Typhoid 

complication still become a serious problem especially in a non educadive community. 

Bleeding and small intestine perforation both are complication that usually cause death 

(Iselbacher, 1991:247).  

Staphylococcus aureus has been proven as one of the most frequent cause of 

nosocomial infection in many hospital in Indonesia beside Proteus sp, Escherichia coli, 

Pseudomonas sp, and Enterococcus faecalis  (Zulkarnain, 2006:1749). In a hospital, the 

high risk area of S. aureus infection are perinatal room, Intensive Care Unit (ICU), 

surgeon room, and kemotherapeutic room (Jawetz, et al.,1996:231). 

Papaya (Carica papaya) leaf has been proven to have an antibacterial activity 

against Staphylococcus epidermidis and Propionibacterium acnes (Ardina, 2007). Active 

compound inside papaya leaf that have antibacterial effect are carpaine, beta-sitosterol, 

caffeic acid, gentisic acid, lauric acid, and ascorbic acid (Duke, 2009). A research by 

Doughari (2007) has showed that papaya root has antibacterial activity against S. typhi. 

Active compound inside papaya leaf are alkaloid, tannin, saponin, glycoside and phenols. 

Because papaya leaf is also has the same active compound, it is possible for papaya leaf 

extract to have the same activity (antibacterial) against S. typhi.  

 

METHODS 

To show antibacterial activity of ethanol leaf extract of Papaya (Carica papaya ) 

against S. typhi and  S. aureus in vitro, macro broth dilution sensitivity test Method were 

used (Suswati dan Mufida, 2007), combined with drop plate method (Herigstad, et al., 
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2001; Miles dan Misra, dalam Boyle, et al., 2008). The research used a posttest-only 

control group design which used eight times dilution of ethanol leaf extract of Papaya (1 

g/ml; 0,5 g/ml; 0,25 g/ml; and 0,125 g/ml). A solution of 0.5 % CMC-Na was used as a 

negative control. The positive control for S. aureus are siprofloksasin suspension and the 

positive control for S. typhi are Chloramphenicol susp respectively  (Notoatmodjo, 2005). 
 

RESULT 

After incubate for about 24 hours in 37
o 

C,  each disc were obserbed by counting 

the ammount of the growth of the colony manually using Colony counter. The result are 

shown on figure 1. 
 

DISCUSSION 
The result then analized using ONE WAY ANOVA. It showed that the inhibition 

to S.aureus colony growth on Mueller Hinton medium is significant. It mean, ethanol leaf 

extract of Papaya 1 g/ml; 0,5 g/ml; 0,25 g/ml; and 0,125 g/ml have antibacterial activity 

against S.aureus and S. typhi. The greatest inhibition occurs on 1 g/ml concentration of 

ethanol leaf extract of Papaya and the lowest one in 0,125 g/ml concentration. It is mean 

that the higher concentration the higher antibacterial effect against S. aureus and S. typhi. 

 
Figure 1.   Staphylococcus aureus and Salmonella typhi Colony count 

 

CONCLUSION 
The conclution of this research is that all concentrations of ethanol leaf extracts 

of Papaya have significant antibacterial effect against S. aureus and S.typhi. The higher 

the concentration the greater the antibacterial effect.  
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Abstract : Areca vestiaria Giseke (Pinang Yaki) is an original palm plant of Sulawesi which 

spread over Lore Lindu National Park, Bogani Nani Wartabone National Park, Ambang Mount 

Nature Reserve, slope of Soputan and of Mahawu Mountains. This plant can also be found in 

Maluku, spread over Halmahera and Seram islands and recognized there as Pinang Merah. The 

plant has been used by Bolaang Mongondow tribe in North Sulawesi for treating diabetic and 

means of contraception. Principally this research aimed at exploring the potential of Pinang Yaki 

as a medicinal plant. Result of proximate analysis indicated that extract of Pinang Yaki contained 

water (5.78%,) organic solvent (16.46%), and ash (0,70%). Analysis of phytochemistry showed 

that its extract contained tannin, flavonoid, hydroquinone, triterpenoid, and saponin. 

 

Keywords: Areca vestiaria, Pinang Yaki, ethnobotany, phytochemistry 

 

 

INTRODUCTION 

Medicine ingredients derived from tropical rain forest plant especially with 

special quality for treating degenerative diseases such as rheumatic, heart, hypertension, 

and antifertility, have been found and their bioactivity have been tested. Fransworth 

[1988] stated that rainforest plants are rich in secondary metabolites, particularly 

alkaloids. There are more or less 121 drug precriptons sold worldwide derived from plant. 

The US National Cancer Institute has identified 3000 plants that are active against cancer 

cells and 70% of these plants are found in the rainforest. Most of the medicinal plants 

were first discovered and used by indigenous people. Tropical rainforests are of special 

concern since the massive destruction of these ecosystems that threatens to eliminate 

thousands of species that have never been scientifically investigated for medical potential 

[Kong et al., 2003]. Based on bioecological research, Areca vestiaria Giseke is 

cathegorized as native plant species of Sulawesi as well as being an important component 

in tropical rain forest ecosystem where its fruit is one of the food source of crested black 

macaque (Macaca nigra), an endemic fauna to Sulawesi. 

Our main interest was to study the ethnobotany, proximity, and phytochemistry 

of Areca vestiaria Giseke (Pinang Yaki). This orange crownshaft palm is a clustering, 

shade-loving ornamental palm native to North Sulawesi, the northernmost province of 

Sulawesi Island which spread over Lore Lindu National Park, Nani Wartabone National 

Park, Mount Ambang Nature Reserve, slope of Mount Soputan and Mount Mahawu. This 

palm can also be found in Maluku, spread over Halmahera and Seram Islands. There it is 

known as Pinang Merah [Mogea, 2002]. This research is hoped to contribute to health 

development and as recommendation for further research.  

 

MATERIALS AND METHODS 

Ethnobotanical Study 

Material 
 Material used in this study was Areca vestiaria Giseke (Pinang Yaki) (Figure 1). 

This plant was obtained from Bogani-Nani Wartabone National Park, North Sulawesi. 

Species identification was conducted at Herbarium Bogoriensse, Balitbang Botani – 
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Puslitbang Biologi – LIPI – Bogor. Its traditional medicinal use was obtained through 

interview with indigenous people who live surround this area. 

 
Figure 1. Areca vestiaria infructescense 

Method 
 Samples taken from the field for herbarium purpose were put inside used 

newspaper and inserted into plastic bag and filled with ethanol 70%. Specimen were 

baked at 65
o
C until completely dried up and then mounted. Specimens were brought to 

Herbarium Bogoriensse to be identified. 

 

Proximate Analysis 
The methods for various analyses were the standard procedures of the AOAC 

[1990]. Porcelain plate was baked at 105
o
C for 1 hour, cooled inside exivator, and its 

weight was measured. As much as 3 grams of seed powder was put inside porcelain plate 

and baked at 105
o
C for 1 hour, cooled and measured. Water content was measured using 

the following formula: 

 

Water content (%) =  

 

 

Ash Content 

 Porcelain plate was heated on flame then placed inside furnace with the 

tempereture of 600
o
C. Ashing process was done for 2 hours. Ash content was measured 

according to the following formula: 

Ash content (%) = B/A x 100 % 

A = final weight of porcelain plate + sampel (g) 

B = original weight of porcelain plate + sampel (g) 

 

Water Rendemen Determination 

 Crude extract rendemen is needed to gain information and to compare several 

compounds that can be extracted using various solvents. Three grams of sample is soaked 

in water for 24 hours and filtered. Filtrate obtained was evaporated using rotary 

evaporator until completely dry. Extract was weighted and water rendemen was measured 

as follows: 

 

Water rendemen = extract weight                x 100% 

                               Initial sample weight 

 

Organic Solvent Rendemen Determination 

 Three grams of sample was soaked inside organic solvent for 24 hours and 

filtered. Filtrate was evaporated using rotary evaporator until completely dry. Extract was 

weighted and organic solvent rendemen was measured as follows: 

 

wt of original powder – wt of dried 

powder  

wt of original powder 

x 

100% 
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Org. sol. Rend. =       extract weight        x 100% 

                             Initial sample weight 

 

Phytochemical Analysis 

Alkaloid Group  

 Four grams of sample was homogenize, added with chloroform and then with 3 

ml of ammonia. Chloroform fraction was separated and acidified using 2M H2SO4. 

Fraction of H2SO4 was separated and added with Mayer, Dragendorf, and Wagner 

reagents. The sample was said to contain alkaloid if produced white sediment using 

Mayer reagent, orange sediment using Dragendorf reagent, and brown sediment using 

Wagner reagent. 

Triterpenoid and Steroid Group  

 Four grams of sample was added with ethanol, heated, and filtered. Filtrate was 

evaporated and added with ether. Ether phase was pippeted out and tested using 

Lieberman-Buchard reagent. Red violetish color indicates the presence of triterpenoid 

and greeen color for steroid. 

Flavonoid Group 

 Two hundred milligrams of samples was extracted with 5 ml ethanol and heated 

for 5 minutes in reaction tube. Extract was pipetted out, put into clean reaction tube and 

added with several drops of HCl. As much as 0.2 mg of magnesium was added into 

solution. Red brownish color indicates the presence of flavonoid (in three minutes time) 

Tanin Group 

 Twenty milligrams of sample was added with 2 ml of water, heated, then added 

with FeCl3. Blue blackish or green blakisch color indicates the presence of tanin.  

Saponin Group 

 Twenty milligrams of sample was added with destilled water until submerged 

then heated for 5 minutes. When cooled, it was shaked vigorously until foam was formed. 

A stable foam for 5 – 10 minutes indicates the presence of saponin. 

Quinone Group 

 Sample was added with methanol, heated, then added with 1% NaOH. Red color 

indicates the presence of quinone. 

 

 

RESULTS AND DISCUSSION 

 Areca vestiaria Giseke (Pinang Yaki or Pinang Merah) grows in rather open 

forest with the elevation of 100 – 1200 m above sea level. This plant resembles Areca or 

Pinanga and its crown-shaft, petiole or fruits appear red, pink orange or golden yellow. 

This red pinanga was known earlier by various names such as Areca langloisiana, A. 

leptopeltate, A. heinrici, A. paniculata, Ptychosperma  paniculatum,  P. vestiarius, 

Mischophloeus paniculatus, Pinanga sylvestris and Seaforthia vestiaria [Davis et al., 

1998]. 

 Wide morphological variation is seen in this palm, ranged from profusely stilt-

rooted condition to no aerial root at all. It can be found to be densely clustering or single-

stemmed. The color of leaf-sheath ranges from red, bright orange, light orange to brown. 

The color of fruits are also varied and changed as the fruit matures. Sulawesi crested 

black macaque (Yaki) consumes its ripe fruits due to its sweet mesocarp. This could have 

earned its name as Pinang Yaki.  

 Stem of this plant is slender, tall, and smooth displaying distinctive rings of leaf-

scars. Its crownshaft/leafsheath is deep orange. As the mature leaf sheds and its auxiliary 

inflorescence becomes visible, the large spathe wich covers the spadix is deep in its 

reddish orange hue. A ripe infructescence bears 25-300 fruits.  

 The flower bunches always remain below the leafy crown (intrafoliar) as they 

emerge only when the subtending leaf sheds. Areca vestiaria is monoecious, meaning that 
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male and female flowers are produced in the same spadix. Flowers of female are larger 

than males, but smaller in number. This plant can be found in Mt. Ambang, Mt. Soputan, 

Mt. Mahawu, and Bogani-Nani Wartabone National Park. The lower the place the grow, 

the smaller the variation of color they have.  

The seeds of the plant are used by Bolaang Mongondow tribe to treat diabetic 

disease and for the mean of contraception. Flesh of seeds are cut out and boiled in 1 glass 

of water.  

Proximate Analysis 

 Proximate analysis is used to study the potential of plants. This covers the water 

and ash contents as well as rendemen of water and organic solvent. Water content is 

needed due to its relevance to the seed quality of the plant quantitatively and 

qualitatively. Qualitative quality of the seed is related to bioactivity during extraction 

process while quantitative quality is close related to the process of acquiring targeted 

compounds in extraction process. The proximate analysis result is presented in Table 1. 

 
Table 1. Proximate Analysis of the Seed of Areca vestiaria Giseke 

Parameter % 

Water rendemen 5.78 

Organic solvent rendemen 16.46 

Water content 6.10 

Ash content 070 

 

Phytochemistry Analysis 

 Extraction of the seed of Pinang Yaki was initiated by maceration with 80% 

alcohol at 50
o
C from time to time. The purpose of using alcohol for initial extraction was 

because of its two polarity groups, namely hidroxyl group with polar property and alkyl 

group with non polar property. With these groups, bioactive compounds with different 

polarities can be extracted in alcohol. Heating during maceration was aimed at increasing 

solubility of bioactive compounds contained in samples to obtain more amount of them 

without destructing their activities. After evaporating the alcohol, extract was diluted in 

50% of alcohol and partitioned with solvents with different kind of polarity such as 

hexane, chloroform, and ethyl acetate.  

 Qualitative phytochemical screening for obtaining information of chemical 

ingredients contained in the seeds was conducted in every fraction namely hexane, 

chloroform, ethyl acetate, and 50% alcohol fractions. This screening was done to test for 

several compounds that could be extracted into the proper solvent according to their 

polarities. Non polar property of hexane was used to test the presence of non polar 

compounds such as terpenoid, volatile oil, fat, and fatty acid. Chloroform can usually 

extract out alkaloid and terpenoid compounds (Harborne, 1984).  

Ethyl acetate fraction was used to test the presence of flavonoid and terpenoid 

with higher polarity. Fraction of 50% ethanol (filtrate) was used to test for saponin and 

terpenoid. Saponin is terpene compound bound specifically to sugar so it can dissolve in 

water or other polar solvent. Terpenoid is always tested in every fraction. This is because 

it is grouped into many kind of isoprenoid units. Terpenoid can be in the form of 

glycoside such as saponin so it can dissolve in water.  

In qualitative test, groups of each chemical compound are determined based on 

the change of reagents, formation of sediment and foam. Table 2 shows the results of 

qualitative test. Crude extract showed the presence of tannin. Tannin can be found in 

plant tissue with bitter and astringent taste. This property causes insects and animals to 

avoid such plants. Tannin test was needed considering the use of seeds of plant for worm 

eradication from livestock. Tannin identification was conducted using 1% FeCl3 to 

identify blue blackish or green blackish sediment.  
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Positive result was shown on terpenoid test with the formation of green-blue 

color in the solution. Harborne [1984] stated that Lieberman-Buchard test will produce 

blue-green color if the sample contains triterpenoid and sterol. Meanwhile, the result on 

chloroform fraction indicated that the sample did not contain alkaloid compounds. In 

contrast, terpenoid compound was able to be detected in this fraction indicated by the 

dark blue-green color resulted from Lieberman-Buchard reagent. In ethyl acetate fraction, 

two compounds tested gave positive results, namely triterpenoid and flavonoid. The 

presence of flavonoid was indicated by red color after the addition of magnesium and 

concentrated HCl. This color formed due to complex formation of flavonoid compound. 

Saponin was positive on 50% alcohol fraction. Saponin was derived from the word sapo 

(soap) to describe plants containing saponin such as Saponaria officinalis 

(Caryophylaceae)  [Harborne, 1984)]. Robinson [1995] described saponin as strong 

surface active compound and in lower concentration will cause haemolysis of red blood 

cells. This compound was easily detected by the formation of stable foam (at least for 15 

min). Saponin compound had a role as aprodisiaca (strong drug). Saponin itself is a 

derivate of sterioid that functions as sex hormone [Robinson, 1995]. Kayun [2003] 

proved that saponin was an active compound for hepatitis. Beside saponin, this alcohol 

fraction also proved the presence of terpenoid compound, especially triterpenoid. 

Phytochemical analysis showed that the seeds of A. vestiaria Giseke contained 

tannin, triterpenoid, flavonoid, and saponin that most likey to have a bioactive potential. 

Ramanthan et al. [1992] described that tannin and flavonoid had the activities to prevent 

HeLa and Raji Lymphoma cells growth. Flavonoid was believed to be bioactively 

potential as antitumor, antiallergy, and antioxidant. Triterpenoid groups can be used for 

antibacterial agent [Waterman, 1990], anticancer, and for treating wound and 

inflammation [Cai et al., 1992]. Robinson [1995] described that triterpenoid was an 

active compound to treat snake bites, diabetic, liver damage, and as antifungi. 

 
Table 2. Phytochemical Analysis of Areca vestiaria Giseke 

 

Tested Parameter Result Remarks 

Alkaloid - No white, brown, and orange sediment after the addition of 

Mayer, Wagner, and Dregendrof reagents, respectively 

Flavonoid +++ Orange color on amyl alcohol layer/fraction 

Steroid - No light blue color after the addition of anhydrous acetic acid 

and concentrated sulfuric acid 

Triterpenoid  +++ Red color after addition of anhydrous acetic acid and 

concentrated sulfuric acid. 

Tannin +++ Green blackish color after the addition of several drops of 1 % 

FeCl3. 

Hydroquinone ++ Red color after the addition of several drops of 10% NaOH. 

Saponin +++ Formation of stable foam after a rigorous shake. 

 

 

CONCLUSION  

 Proximate analysis showed that seeds extract of A. vestiaria Giseke contained 

water rendemen 5.78, organic solvent rendemen 16.46, water content 6.10, and ash 

content 0.70. Phytochemistry test showed the presence of tannin, triterpenoid, flavonoid, 

saponin, and hydroquinone in the seeds. Further research on isolation and chemical 

structure determination of bioactive compounds in the seeds of A. vestiaria is advisable. 
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Abstract : Kaempferia oil, an essential oil from Kaempferia galanga was used traditionally as anti 

inflammation and topical muscle relaxant. The aim of this study was developed topical patch 

formulation from kaempferia oil. The advantage of topical patch was extended the kaempferia oil 

effect because its occlusive properties. Each patch containing 10% galangal oil and 5% menthol as 

penetration enhancer. Four formulation based on factorial design was developed which differed in 

the ratio of Eudragit S-100 and PVP K-30 (5:4, 15:4, 5:10, 15:10). In vitro evaluation of patch was 

release rate and skin permeation flux. Determination of methyl para methoxycinnamate as marker 

compound across the membrane using gas chromatography method. A patch containing Eudragit 

E-100 : PVP K-30 (15 :4) showed the highest release rate, but Eudragit s-100: PVP K-30 showed a 

highest skin penetration flux. Eudragit S-100 and PVP K-30 showed the opposite effect. Eudragit 

S-100 lowering release rate and increase skin penetration flux, whereas PVP K-30 increase release 

rate and lowering penetration flux. Optimum formula was reached at 15% Eudragit E-100 and 

10% PVP K-30, which is give release rate at 6,32 µg/ml jam and penetration flux at 0,01 µg/ml 

hour. 

 

Key word : topical patch, kaempferia oil 

 

 

 

INTRODUCTION  

Kencur Rhizome (Kaempferia galanga L.) was used traditionally as topical anti 

inflammation and muscle relaxant (Hargono, 1999). Based on empirical use, there are 

indications kencur rhizome has a property as muscle relaxants, analgesics and 

antiinflammatory. Chemical compounds contained in the rhizome kencur include ethyl 

esters, sinamaldehid, ethyl alcohol, essential oil from 2.4 to 3.9%, the coumarin, , gom, 

starch 4.14%, and 13.73% mineral, whereas the compounds contained in kaempferia oil 

was ethyl p-methoxy cinnamic acid, p-methoxy cinnamic acid, p-kumarat, n-pentadekan, 

borneol, kamfena, carvon, methyl cinnamate, eucalyptol. The main content of volatile oil 

is ethyl cinnamate (20%), ethyl-p-methoxycinnamate (30%) and acid p-

methoxycinnamate (Tewtrakul et al, 2005).  

Topically in vivo research on guinea pigs showed 10% kaempferia oil have anti-

inflammation effects (Widjuta, 2003). Ethyl cinnamate has vasorelaksant properties in rat 

aortic smooth muscle (Othman et al, 2002). Evaluated of the kencur rhizome showed 

parametoksisinamat crystals have antiinflammatory effects (Chotimah, 2001). Based on 

research data, we can conclude kencur that have pharmacological effects was essential 

oil. A previous study by Hendriati et al (2010), topical cream of kaempferia oil with the 

addition of menthol as penetration enhancer has the antiinflammatory effect greater than 

0.1% betamethason valerat as the golden standard.  

  Topical dosage forms have limitations which is kaempferia oil can not last long 

on the skin. Topical patch formulation can overcome these limitations because its 

occlusive properties (Chien, 1992). The type of polymer plays an important role in 

physical and chemical properties of the patch preparation and penetration of active 

ingredients. One of the most used polymer Eudragit S-100. Addition of PVP K-30 in the 

preparation of the patch in addition to functioning as a stabilizing, it also can increase the 

release of the active ingredient from the matrix. The aim of this study was developed 
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topical patch formulation from kaempferia oil by factorial design optimization 

techniques.  

 

MATERIAL AND METHODS 

MATERIAL 
Kaempferia oil, menthol p.g, Eudragit S-100 p.g, PVP K-30 p.g, propyleneglycol p.g, 

ethanol p.a, Na2HPO4 p.a, NaH2PO4 p.a, membrane cellulose acetate 0,45 µm,  rat skin 

obtained from Wistar strain 3 – 4 month (Medical Faculty, Airlangga University), Gas 

Chromatography (Shimadzu 17a), modified Franz Diffusion Cell  

 

METHODS 
Determination of compound of Kaempferia oil 

Qualitative and quantitative analysis of  kaempferia oils by gas chromatography with 

column specification was 30 m length, FID detector, inlet temperature 250 
o
C, column 

temperature 80-280 ° C, rate 15 
o
C / min, and injected volume was 1 µl  

 

Formulation of patches 

Patches of Kaempferia oil according formula presented at table 1. Patch size was 5 x 5 

cm
2
, obtained from mixture of kaempferia oil and menthol which is dissolved at ethanol, 

and then added to ethanolic solution of Eudragit S-100 and PVP K-30. The mixture 

poured at aluminium plate and dried at room temperature for 1 hour. Film that formed 

glued to backing membrane, wrapped with aluminium foil and stored at desiccator until 

used. 

 
Table 1. Composition of kaempferia oil patches 

Composition -1 (g) a (g) b (g) ab (g) 

Kaempferia oil 

Tween 

Menthol 

Propyleneglycol  

Eudragit S-100 

PVP K-30 

0,4 

0,2 

0,2 

0,4 

0,22 

0,12 

0,4 

0,2 

0,2 

0,4 

0,68 

0,12 

0,4 

0,2 

0,2 

0,4 

0,22 

0,45 

0,4 

0,2 

0,2 

0,4 

0,67 

0,45 

 

Table 2. Eudragit and PVP K-30 according to factorial design 

Material Low level High level 

Eudragit S– 100 

PVP K-30 

5 

4 

15 

10 

 

Evaluation of patch  

Physical and chemical evaluation of patch including appearance and moisture content. 

 

In vitro release test 

The release of kaempferia oil from the patch tested using vertical diffusion cell. The area 

of diffusion was 1.884 cm
2
 and volume of aseptor compartment was 20 ml. Patch was 

placed at donor compartment donor. The membrane separator was cellulose acetate 0.45 

µm pore size. Acceptor compartment containing 20 ml phosphate buffer saline at pH 7.4 

added with 0.5% na lauryl sulfate, stirred at  780 rpm. 0,5 ml samples were taken at 0.25, 

0.5, 0.75, 1, 1.5, 2, 2.5, 3, 4, 5, 6 hours. Ethyl p-methoxycinnamate as marker of 

kaempferia oil tested by Gas Chromatography. Observations of kaempferia oil release 

rate across the membrane was obtained from the slope of the plot of the amount of oil 

pass through the membrane vs root of time.  
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In vitro penetration test  
Rat skin obtained from Wistar rats approximately 4 months of age, weighing 250-300 g. 

The hair shorn using scissors. Skin that has been shaved stored at -4 ° C in a refrigerator 

until used. Penetration tests carried out using a vertical diffusion cell type. The area of 

diffusion was 1.884 cm
2
. Compartment donor contain a patch with an area of 1.884 cm

2
. 

Rat skin as membrane placed between the donor compartment and the compartment 

aseptor with the dermis side facing the compartment aseptor. Compartment aseptor 

containing 20 ml phosphate buffer saline at pH 7.4 added with 0.5% na lauryl sulfate, 

stirred at  780 rpm. 0,5 ml samples were taken at 0.25, 0.5, 0.75, 1, 1.5, 2, 2.5, 3, 4, 5, 6 

hours. Ethyl p-methoxycinnamate as marker of kaempferia oil tested by Gas 

Chromatography. Observations of kaempferia oil penetration rate across the membrane 

was obtained from the slope of kaempferia oil pass through the membrane vs time.  

 

Determination of ethyl p-methoxycinnamate  

The quantitative analysis of kaempferia oil compounds using ethyl p-methoxycinnamate 

as markers compound by gas chromatography with column specification of 0.25 mm x 30 

m, FID detector. Detector temperature 250 °C, injector temperature 280 °C, column 

temperature of 100 
o
C for 2 min, raised 5 degrees per minute until 250 °C for 2 min, 

raised 10 degrees a minute until 280 °C for 2 minutes. speed of 15 
o
C / min, volume 

injected 1 m l, flow 3.5 ml / min, carrier gas was helium with the pressure was 29.391 psi.  

 

RESULT AND DISCUSSION 

Major component of kaempferia oil was ethy-p-methoxycinnamat (Table 3). This 

compound have antiinflammatory effect and use as marker compound. 

 
Table 3. Component, retention time kaempferia oil 

No. Component Rt (minute) % 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Pinene 

Champene 

3-carene 

Limonene 

2-propenoic acid 

Pentadecane 

Oktadekatriene 

Ethy-p-methoxycinnamat 

3,98 

4,15 

4,89 

5,06 

9,70 

10,22 

11,25 

36,10 

1,16 

1,40 

12,76 

1,76 

20,13 

17,40 

2,08 

36,10 

 Other  7,21 

 Total  100 

 

Preparations produced a patch that evaluated physical and chemical parameters including 

appearance and moisture content are presented in tables 4 and 5 

 
Table 4. Evaluation of patch appearance 

Parametres -1 a b ab 

Clarity + + + - - - + + + + + + 

Aeration - - - - - - - - - - - - 

Wrinkle - - - - - - - - - - - - 

(+) = positive, present    (-)= negative, absent 
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Tabel 5. Moisture content of Patch 

Formula Moisture content (%) 

-1 

a 

b 

ab 

11,11 + 0,31 

11,79 + 0,28 

11,79 + 0,41 

9,77 + 0,22 

 
Profile of in vitro release and penetration of Kaempferia oil presented in figure 1 and 2. 
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Figure 1. Release Profile of kaempferia oil from patch (♦♦♦♦= formula -1, ���� = formula a, ���� = 

formula b, ���� = formula ab) 
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Figure 2. Penetration profile of kaempferia oil pass through rat skin from patch(♦♦♦♦= formula 

-1, ���� = formula a, ���� = formula b, ���� = formula ab 

 

Polynomial equation for the release flux calculated by factorial design was y = 6.15 - 0.79 

a + 0.95b - 0.38 ab.  Release rate have significant difference (p <0.05) as an effect of 

Eudragit S-100, PVP K-30 and interaction between Eudragit S-100- PVP K-30.  

Influence of each factor and their interaction is visualized in Figure 3. Base on  

polynomial equation, increased levels of Eudragit S-100 caused a decrease in flux, 

increased levels of PVP K-30 causes an increase in flux, while the interaction between 

Eudragit S-100- PVP K- 30 reduce the flux.  
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The higher concentration of Eudragit S-100 and PVP K-30 adsorbed kaempferia 

oil in the matrix so not easily removed. PVP K-30 as a stabilizer give the increasing 

effect of release rate by solubilization effect to kaempferia oil. Kaempferia oil becomes 

more soluble in water. Combinations of Eudragit S-100 and PVP K-30 also reduce the 

release rate, although not bigger than Eudragit S-100. Eudragit S-100 is more dominant 

than the PVP K-30 to reducing the release of oil kencur.  

Polynomial equation for the flux penetration based on the calculation of the 

factorial design was y = 9.575x10
-3

+ 4.492.10
-3

 + a -  3.975x10
-3

 b - 2.758x10 
-3

 ab. 

Penetration flux have significant differences (p <0.05) as an effect of Eudragit E-100 

model, PVP K-30 and interaction between Eudragit S-100- PVP K-30. Influence of each 

factor and their interaction is visualized in Figure 3. According of polynomial equation, 

increased levels of Eudragit S-100 causes an increase in penetration flux, increasing 

levels of PVP K-30 caused a decrease in flux, whereas interaction between Eudragit S-

100 with PVP K- 30 reduce the flux penetration. Eudragit S-100 as matrix of patch will 

absorb kaempferia oil. Eudragit S-100 at higher levels absorb kaempferia oil stronger 

than low levels. Kaempferia oil which is absorbed at matrix, will pass through the skin 

after contact with the skin. PVP K-30 has the lowering effect of penetration. PVP K-30 

gives solubilization effect and kaempferia oil becomes more hydrophilic so it is more 

difficult to penetrate the skin membrane.  

Interestingly, Eudragit S-100 and PVP K-30 each have an opposite effects on the 

release and penetration. Eudragit S-100 lowering release rate and increase the flux 

penetration. PVP K-30 increase release rate and decrease the flux of penetration. While 

the interaction between Eudragit S-100 -PVP K-30 reduce both the release and 

penetration of flux.  
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(a)                                    (b)                                            (c) 

Figure 3. Contour plot of the release rate (a), the flux penetration (b) and overlay plots (c) in 

patch contain of kaemperia oil 

 

Based on contour plots and overlay plot that shown in Figure 3, the 15% Eudragit S-100  

and 10% PVP K-30 give the release flux of 6.32 µg/ml hours and flux of penetration was 

0.01 µg/ml hours. Based on mathematical prediction (table 6), there was the greatest 

response that can be generated.  

 
Table 6. Mathematical prediction of factor with the greatest response 

 

Factor Concentration Response Prediction 

(µg/ml jam) 

Eudragit S-100 

PVP K-30 

15.00 

10.00 

Release rate 

Flux of penetration 

6.32 

0.01 

 

CONCLUSION  

The higher release rate of kaempferia oil from patch was produced by formula b, 

followed by formula ab, -1 and a.  The higher of penetration flux of kaempferia oil 

penetration was produced by formula a, followed, formula -1, b and ab, respectevely. 
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Eudragit S-100 and PVP K-30 have opposite effects on the release and penetration. 

Eudragit S-100 lowering the release rate and increase the flux penetration. PVP K-30 

increase release rate and decrease the flux of penetration. Interaction between Eudragit S-

100 -PVP K-30 reduce both the release rate and flux of penetration.  
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Abstract : Artocarpus champeden SPRENG. (Moraceae), commonly known as ”cempedak”, has 

been traditionally used for malarial remedies. Several studies also reported in vitro and in vivo 

antimalarial activity of this plant. In order to developed A. champeden stembark as antimalarial 

phytopharmaceutical product, marker approach was chosen for quality control purpose of the 

extract as raw material.  

The aims of this study are to determine marker compound of A. champeden stembark 

extract and develop an analysis method for quantification of marker compound in ethanol extract 

of A. champeden SPRENG. stembark using HPLC. 

Isolation of marker isolate was carried out by column chromatography and preparative 

TLC techniques. Based on UV, IR, 
1
H NMR, 

13
C NMR, 2D NMR (COSY, HMBC and HMQC) 

and MS spectra and comparison with other references, confirmed that marker isolate was identical 

with known prenylated chalcone, Morachalcone A. The HPLC profile showed that marker 

compound has time retention shown as Mean ± SD (RSD) of 12.547 minutes ± 0.39 (3.08%). 

Validation of analysis method for quantification of marker in ethanol extract was conducted. The 

analyte were chromatographed on C8 250x4.6 mm column, methanol-water as mobile phase 

(65:35 v/v) by isocratic elution at flow rate of 1 mL/minute, column temperature of 30°C, stop 

time of analysis at 20 minutes and detection wavelength at 385 nm. The method was validated in 

terms of selectivity, specificity, linearity, accuracy and precision. The calibration curve was linear 

within a high range concentration of 25 - 50 µgmL
-1

  and low range concentration of 3.5 - 25 

µgmL
-1

. The accuracy and intra-day precision were found to be well within acceptable limits. The 

marker content in ethanol extract of A. champeden SPRENG. stembark was shown as Mean ± SD 

(RSD) of 0.3361% ± 0.03 (8.45%). 

 

Keywords: A. champeden SPRENG., antimalarial activity, ethanol extract, marker compound, 

morachalcone A, HPLC analysis. 

 

 

INTRODUCTION 
Artocarpus champeden SPRENG. belongs to Moraceae, commonly known as 

”cempedak”, is widely distributed in Indonesia and has been traditionally used for 

malarial remedies [Hakim et al., 2006]. Previous studies reported that several prenylated 

flavonoids isolated from A. champeden SPRENG. has potent antimalarial activity in vitro 

against P. falciparum strains 3D7 [13] and in vivo against P. berghei strains ANKA 

(unpublished). This indicates that A. champeden is prospective to be developed as 

phytomedicine product for antimalarial. 

The pharmaceutical requirements for a herbal product destined for a multi-target 

therapy are very complex [Kroll and Cordes, 2006]. The constituents of medicinal herbs 

can vary greatly as a result of genetic factors, climate, soil quality and other external 
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factors [Schulz et al., 2004]. Therefore, despite the use of authenticated botanical voucher 

specimens to help assure proper identity, modern concepts and methods relating to the 

quality (i.e., chemical consistency) of herbal materials and products pertain to 

phytochemical markers and fingerprint analyses. These markers are the threads that tie 

together production and quality control [Reif et al., 2004]. Ideally, chemical markers 

should be unique components that contribute to the therapeutic effects of a herbal 

medicine [Li et al., 2008]. 

The standardized extract should have consistent constituent in order to ensure the 

consistency of quality, safety and efficacy of the product. The marker approach to ensure 

consistency is based upon the assumption that the content of other constituents will vary 

in proportion to the marker compound, that if each batch contains the same standardize 

amount of marker, the content of other constituents will also be relatively consistent 

[Lazarowych and Pekos, 1998; McCutcheon, 2002]. 

 In order to develop  A. champeden as antimalarial phytomedicine product with 

multi-component approach, it is needed to standardize A. champeden extract as raw 

material. Therefore, the study to obtain standardized extract of A. champeden SPRENG. 

stembark as raw material of antimalarial phytomedicine product using active marker 

compound was conducted.  

The preliminary study showed that 80% ethanol extract of A. champeden 

stembark was active extract that inhibit parasit growth both in vitro against Plasmodium 

falciparum strains 3D7 and in vivo against Plasmodium berghei strains ANKA. Then, 

from this ethanol extract has been identified an isolate belongs to chalcone group, based 

on UV spectra, as characteristic orange spot, detected in extract, fraction and subfraction 

using TLC-Densitometer and HPLC. This isolate also showed in vitro antimalarial 

activity against P. falciparum strains 3D7 with an IC50 value of 0.69 µg/mL, therefore this 

isolate can be used as marker candidate from 80% ethanol extract of A. champeden 

stembark. 

 The present study aims to determine and isolate marker compound from 80% 

ethanol extract of A. champeden stembark, then develop an analysis method for 

quantification of marker content in ethanol extract of A. champeden stembark. Therefore, 

in the beginning we isolate and identify the stucture of an isolate that we used as marker 

candidate for ethanol extract of A. champeden stembark. This study consist of several 

steps, are begun with isolation of marker compound using conventional column 

chromatography and preparative TLC techniques, followed by identification of isolate 

based on UV-Vis, IR, 
1
H NMR, 

13
C NMR, 2D NMR (COSY, HMBC and HMQC) and 

MS spectra. Further step is development of analysis method for quantification of marker 

content in ethanol extract of A. champeden stembark using HPLC that conducted by 

validation of an analysis method. 

 

MATERIALS AND METHODS 

Plant material 

The stembark of Artocarpus champeden SPRENG. was collected from Bogor, West Java, 

Indonesia, in June 2007 and 2008. A voucher specimen was identified and deposited at 

the Herbarium Bogoriense, Bogor Botanical Garden, Bogor, Indonesia. 

 

Chemicals and Reagents 

All reagents were analytical grade, otherwise reagents for HPLC analysis. Methanol for 

HPLC analysis was purchased from Mallinckrodt, Inc. (USA). Samples for HPLC were 

filtered through a 0.45 µm membrane filter (Millipore, Bedford, MA, USA). Reference 

standard, marker compound Morachalcone A, was isolated from the stembark of 

Artocarpus champeden SPRENG. In our laboratory; and mass spectrometry, NMR 

spectrometry and infrared spectrometry were applied to determine compound 

characteristics. 



Proceeding of International Conference on Medicinal Plants - Surabaya,Indonesia 21-22 July 2010 

 

23 

 

General Experimental Techniques and Instruments 
Silica gel was used for column chromatography (Merck, 0.063-0.200 mm) and silica gel 

for preparative thin layer chromatography (Merck). Spots on plates were detected under 

UV light (λ 254 and 366 nm) and by spraying with 10% H2SO4 in water followed by 

gentle heating. IR spectrum obtained on a Shimadzu spectrometer IR Prestige-21 type. 

The NMR experiments (both 1D and 2D) were obtained on a Jeol spectrometer ECA 500 

type operating at 500 MHz. HPLC analysis was performed with Hewlett Packard Agilent 

1100 series, an Agilent 1100 series Degasser G1322A, a Rheo-dyne 7725 injection valve 

with a 20-µL loop, Agilent 1100 series Quartenary Pump G1311A, Agilent 1100 series 

Column Compartement G1316A, Agilent 1100 series diodearray detector (DAD) 

G1315A.  Compounds were separated on a 250x4.6 mm Varian Microsorb MV 100-5 C8 

column.  
 

Extraction and Isolation 
One kilogram of Artocarpus champeden SPRENG. stembark was extracted with 

80% ethanol at 60°C in rotavapor, yielded 74,6368 g of crude extract. This extract was 

applied to ODS column chromatography, using methanol-water (4:1 v/v)-methanol-

methanol-acetonitril (1:1 v/v) and acetonitril as eluent, resulting in 10 major fractions 

(fraction 1-10). Fraction 4 (686.9 mg) was applied to silica gel column and eluated with 

CHCl3 followed by increasing polarity of CHCl3-MeOH 1-10% by gradient elution, 

yielded 9 major subfraction. Further separation of subfraction 4.8 (47.1 mg) was 

conducted with several steps of Preparative TLC techniques using silica RP-C18 as 

stationary phase with MeOH-H2O (7:3 v/v) mixtures as mobile phase yielded active 

subfraction 4.8.8 (18.7 mg). This was then continued using silica as stationary phase with 

CHCl3-MeOH (9.5:0.5 v/v) mixtures as mobile phase yielded active subfraction 4.8.8.7 

(12.2 mg). Purification of this subfraction was conducted by reverse-phase PTLC with 

MeOH-H2O (4:1 v/v) mixtures as mobile phase resulting in active marker isolate, 

Morachalcone A (7.2 mg).  

 Morachalcone A: orange powder; UV (MeOH) λmax nm 250, 316 and 385; IR 

(KBr) cm
-1

:  3,456, 1,697. 
1
H and 

13
C NMR data are given in Table 1. 

 

Antimalarial activity Testing 

The antimalarial activity of fractions and the isolated compound was determined by the 

procedure described by Budimulya et al. (1997). In brief, each fractions and compound 

was separately dissolved in DMSO (10
-2

 mol L
-1

) and kept at -20°C until used. The 

malarial parasite P. falciparum 3D7 clone was propagated in a 24-well culture plate in the 

presence of a wide range of concentration of each fractions or compound. The growth of 

the parasite was monitored by making a blood smear fixed with MeOH and stained with 

Giemsa stain. The antimalarial activity of each fractions or compound was expressed as 

an IC50 value, defined as the concentration of the compound causing 50% inhibition of 

parasite growth relative to an untreated control. 
 

HPLC Conditions 
HPLC analysis was conducted with methanol-water (65:35 v/v) as mobile phase by 

isocratic elution, C8 250x4.6 mm Varian Microsorb MV 100-5 column at flow rate of 1 

ml/minute, column temperature of 30°C, stop time of analysis at 20 minutes and detection 

wavelength set at 385 nm. 
 

Preparation of standard solution 
The standard stock solution (1 mg/mL) was prepared by dissolving 5 mg of standard to 5 

mL of methanol. The stock solution was stored at 4°C.  
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Sample preparation 
Ten mg of ethanol extract of A. champeden SPRENG stembark was accurately weighed 

and dissolved in methanol using vortex for 5 minutes. Sample solution then filtered 

through a 0.45 µm syringe membrane filter. 
 

Calibration 
The standard stock solutions of marker substance was diluted by methanol to give serial 

concentrations are: at 25; 30; 35; 40; 45 dan 50 µgmL
-1

 (high range concentration) and at 

25; 20; 10; 7; 5.6 dan 3.5 µgmL
-1

 (low  range concentration). After filtering through a 

0.45 µm membrane filter, 20 µL of each concentration was injected into the HPLC 

column for analysis. Linear regression model was used to describe the relationship 

between peak area and concentration of standard solution. 
 

Method validation 
Method validation for quantification of marker content in ethanol extract of A. 

champeden stembark using HPLC was carried out in terms of selectivity, specificity, 

linearity, limit of detection, limit of quantitation, accuracy and precision.  
 

Selectivity and Specificity 
Selectivity and specificity was checked by using an extract of Artocarpus champeden 

SPRENG. stembark and marker compound Morachalcone A and optimizing separation 

and detection. The purity of the peaks was checked by acquisition of spectra (λ = 200–

400 nm) by use of the DAD detector. Spectra were acquired at the upslope, apex, and 

downslope of each peak, computer normalized, and superimposed. Peaks were considered 

pure when there was coincidence between the three spectra (match factor ≥950.000). 

Selectiviy study resulting in methanol-water (65:35 v/v) as mobile phase by isocratic 

elution, C8 250x4.6 mm Varian Microsorb MV 100-5 column at flow rate of 1 

mL/minute, column temperature of 30°C, stop time of analysis at 20 minutes and 

detection wavelength set at 385 nm. 
 

Limits of Detection and Limit of Quantification 

Limits of detection and quantification were determined as the amounts for which the 

calculated signal-to-noise ratios were approximately 3:1 and 10:1, respectively. 
 

Precission 
Standard stock solution was diluted in methanol for intra-day test (injecting certain 

concentration of standard six times within 24 hours). The standard deviation (SD) and 

relative standard deviation (RSD) were calculated. 
 

Accuracy 
Accuracy study was carried out by spiking certain concentration of marker to sample. 

Recovery rate (%) was calculated. 

 

RESULT AND DISCUSSION 

The dried stem bark of A. champeden was extracted with 80% ethanol. In a 

preliminary test of in vitro antimalarial activity against P. falciparum 3D7 clone of this 

ethanol extract showed significant inhibition (unpublished). Marker isolation from 

ethanol extract of A. champeden stembark was done by bioactivity guided fractination. 

The ethanol extract was fractionated with open column chromatography using ODS as 

stationary phase and metanol-water as mobile phase, resulting in 10 major fractions and 

fraction 4 was proved to be active against P. falciparum strains 3D7 in vitro. Fraction 4  

was applied to silica gel column and eluated with CHCl3 followed by increasing polarity 

of CHCl3-MeOH 1-10% by gradient elution, yielded active subfraction 4.8 with an IC50 

value of 0.03 µg/mL. Further separation of subfraction 4.8 with several steps of PTLC 
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techniques using silica RP-C18 as stationary phase with MeOH-H2O mixtures as mobile 

phase yielded active subfraction 4.8.8 (IC50 value of 0.10 µg/mL), then silica as stationary 

phase with CHCl3-MeOH mixtures as mobile phase yielded active subfraction 4.8.8.7 

(IC50 value of 0.39 µg/mL). Purification of this subfraction by reverse-phase PTLC with 

MeOH-H2O mixtures as mobile phase resulting in active marker isolate. 

Identification of isolate based on UV-Vis, IR, 
1
H NMR, 

13
C NMR, 2D NMR 

(COSY, HMBC and HMQC) spectra and comparison with other references. Marker 

compound was isolated as orange powder. The UV-Vis absorptions at 250, 316 and 385 

nm were suggestive of a chalcone skeleton [Mabry, et al., 1970]. The IR spectrum of 

morachalcone A contained absorption bands at 3,456 cm
-1

 and 1,697 cm
-1

 corresponding 

to hydroxyl and carbonyl groups, respectively [Silverstein et al., 1991]. The 
1
H NMR 

spectrum contained charactheristic signals ascribable to an isoprenyl group (δH 1.65, 

1.77, 5.22, 3.34). Two proton signals at δH 7.73 (1H, dd, J=15.25 Hz) and 8.1 (1H, dd, 

J=15.9 Hz) form an AB system, the large coupling constant indicating the trans geometry 

of  a double bond. The 
1
H-NMR spectrum (table 1) also indicated signals for ortho 

coupled aromatic protons in ring A (δ 6.36 (2H, m) dan δ 7.52 (1H, dd, J= 8.55, 3.7 Hz) 

and two aromatic protons in ring B δ 6.43 (1H, q, J=8.55, 17.75 Hz) dan δ 7.76 (1H, d, 

J=8.55 Hz). The presence of proton signals at δ 13.93 and δ 14.48 indicated that the 

hydroxyl groups are loocated at C-2 and C-4 in ring A and C-2’ and C-4’ in ring B. The 
13

C-NMR spectrum contained signals from 20 carbon atoms including that of  a ketone 

carbonyl carbon at δC 194.25 (table 1). 

On the basis of HMQC and HMBC spectral analysis, all protons and carbon 

signals were fully assigned and the positions of the substituents on the aromatic rings 

were determine. The HMBC correlations for H-1’’/C-2’, C-3’ and C-3’’ confirmed that 

the 3,3-dimethylallyl group is located at C-3’. Structure determination for marker 

compound also conducted based on comparison with their spectroscopic data from 

literature values [Abegaz et al., 1998; Monache et al., 1995]. Thus, the structure of 

marker compound was deduced as known prenylated chalcone, Morachalcone A. 

Morachalcone A was previously isolated from callus culture of Maclura pomifera 

(Moraceae) [Monache et al., 1995] and also from methanol extract of A. champeden 

stembark (unpublished) 
 

Tabel 1. The 
1
H NMR and 13C NMR (500 MHz) data for marker compound 

C 
1
H

 13
C

 

α 7.73 dd, (15.25 Hz) 117.93 

β 8.1 dd (15.9 Hz) 142.15 

C=O - 194.25 

1’ - 114.68 

 - 163.50 

3’ - 116.62 

4’ - 165.32 

5’ 6.43 q (8.55, 17.75 Hz) 108.26 

6’ 7.76 d (8.55 Hz) 130.47 

1 - 115.74 

2 - 160.85 

3 6.36 m 103.69 

4 - 162.77 

5 6.36 m 109.23 

6 7.52 dd (8.55, 3.7 Hz) 132.56 

CH2 3.34 22.60 

CH= 5.22 123.70 

C= - 131.59 

E-Me 1.65 s 26.09 

Z-Me 1.77 s 18.04 
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*CD3OD, TMS as internal standard. Only signals that significant for the comparison are reported. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1 Chemical structure of active marker compound isolated from  

Artocarpus champeden SPRENG. 

 

The marker compound revealed inhibitory activity against P. falciparum strain 

3D7 with an IC50 value of 0.18 µg/ml. The inhibitory activity of this compound showed 

that the isolated compound was an active marker. The result of this study showed that 

active marker compound, Morachalcone A, can be used to  

 

 
 

 
 

Figure 1. Chromatogram obtained from ethanol extract of A. champeden stembark (Eet) and 

marker standard morachalcone A (Std) 

 

standardize ethanol extract of A. champeden stembark as antimalarial 

phytomedicine product. Morachalcone A, obtained from this study was then used as 

reference standard for analysis of marker content in ethanol extract of A. champeden 

stembark using HPLC. According to Reif [2004], marker compound can be isolated in 

own laboratory if it is not comercially available and used as reference standard with 

defined identification, purity and content.  

The development of analysis method for quantification of marker content in 

ethanol extract of A. champeden stembark using HPLC was conducted by validation of an 
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analysis method. Validation of the method was done in terms of selectivity, specificity, 

linearity, accuracy, precision, limit of detection and limit of quantitation. 

The chromatographic condition was optimized through comparison of different 

solvents and solvent ratio. Compared with other solvents, the mixture of methanol and 

water  (65:35 v/v) as mobile phase by isocratic elution, C8 250x4.6 mm Varian 

Microsorb MV 100-5 column at flow rate of 1 mL/minute, column temperature of 30°C, 

stop time of analysis at 20 minutes and detection wavelength set at 385 nm showed the 

best separation and minimize peak tailing. 

Under this condition, the chromatogram profile of ethanol extract  (Figure 1) 

showed that peak at time retention shown as Mean ± SD (RSD) of  13.001 minutes ± 0.37 

(2.87%), has resolution of 1.42, plate number of 3524, peak width at half height of 

0.5200, symmetry factor of 0.82 and selectivity factor of 1.11. The purity factor of this 

peak was 997.034, indicated that targeted peak fall within acceptable purity. The identity 

of this peak against marker spectrum was shown as match factor value of 981.261 

(>950.000), indicated that targeted peak analyzed in ethanol extract was marker 

compound that has been detected in ethanol extract of A. champeden stembark. Linearity 

study showed that analysis within the high range concentration of 50 - 25 µgmL
-1

 and low 

range concentration of 3.5 - 25 µgmL
-1

  resulting in response proportional against 

concentration with correlation coefficient (r) of  0.9989 and 0.9997, Vx0 value of 1.26% 

and 2.11% respectively, indicated linear correlation. Limit of detection was 1.57 µgmL
-1

 

and limit of quantitaion was 4.71 µgmL
-1

. The compound analysis were obtained with the 

recovery rate shown as Mean ± SD (RSD) of 102.5991% ± 5.62 (5.48%), with intra-day 

for instrument precision shown as Mean ± SD (RSD) of 31.0668 ± 1.88 (6.06 %) and 

method precision shown as RSD of 8.45%. Based on parameter values obtained from 

validation study, the analysis method can be assumed to be valid for quantification of 

marker content in ethanol extract of A. champeden stembark using HPLC. Amount of 

Morachalcone A as marker in ethanol extract of A. champeden stembark shown as Mean 

± SD (RSD) was 0.3361% ± 0.03 (8.45%). 

 

CONCLUSION 
Results of this study showed that prenylated chalcone, Morachalcone A, can be used as 

marker for ethanol extract of Artocarpus champeden SPRENG. stembark. HPLC method 

also has been developed for quantitation of Morachalcone A in ethanol extract of A. 

champeden SPRENG. stembark. Results indicate that the present method was valid in 

controlling the quality of ethanol extract of A. champeden SPRENG. stembark. The 

quantitative analysis showed that the content of marker Morachalcone A in ethanol 

extract of A. champeden was shown as Mean ± SD (RSD) of 0.3361% ± 0.03 (8.45%). 
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Abstract : From the methanol extract of stem bark of Vatica flavofirens Sloot, had been isolated 

four oligomerstilbenoids, namely, ε-viniferin, vaticanol A, B, and G. The structure of these 

compounds was determined based on their UV and IR spectra in comparison with those reference 

compounds. The cytotoxic activities of these compounds were evaluated against murine leukemia 

P-388 cells with vaticanol A IC50 =  40,0 µg/ml, vaticanol B IC50 20,0 µg/ml, and vaticanol G IC50 

62,5 µg/ml. That vaticanol B was the most active in inhibiting the murine leukemia P-388 cell 

 

Keywords : Vatica flavofirens Sloot, Dipterocarpaceae, oligomerstilbenoids, cytotoxic,   

P-388 cells 

 

 

 

INTRODUCTION 
Dipterocarpaceae plants, which are essentsially tropical evergreen rainforest 

trees, are distributed over a large area of tropical Africa and Southeast Asian regions from 

India to New Guinea, while Borneo is the richest in the species. This family consist of 16 

genera and it has approximately 600 species in the world while 9 genera and 347 species 

among them are available in Indonesia. A genus Vatica comprising 65 species belongs to 

the largest subfamily Dipterocarpoideae in Dipterocarpaceae, most of which distributes in 

Southeast Asia (Symington etc., 1974)  

Dipterocarpaceae plants have shown to be a rich source of resveratrol oligomers 

derived from a stilbene, resveratrol (4,3’,5’-trihydroxystilbene) (Sotheeswaran, 1993; 

Hakim, 2002; Zgoda-Pols, 2002; Ito, 2001-a; 2001-b). These compounds including a 

series of oligomers, such as resveratrol dimers (Muhtadi etc., 2006), trimers (Noviany 

etc., 2003), tetramers (Muhtadi etc, 2008), hexamers, heptamers and octamers, could be 

of significance to the chemotaxonomy of Dipterocarpaceae. 

The resveratrol oligomers also showed interesting biological activities, it’s 

include antifungal, anti-HIV , antibacteri, (Zgoda-Pols, 2002), antiinflamation (Huang, 

2001), cytotoxic (Ito, 2001-b), and hepatoprotective (Oshima, 1993). The cytotoxicity 

effects of some oligomers receive more attention by some researchers and resulted that 

vaticanol C, a tetramer resveratrol, showed strong cytotoxicity effect against murine 

tyrosinase cells (Ito, 2003). The cytotoxicity effects of resveratrol oligomers on murine 

leukemia P-388 cells are, however, still limited. Therefore, testing of the oligomers on the 

murine leukemia P-388 cells could be of interesting. 

Vatica flavofirens, Sloot was endemic in South East Sulawesi and so far the 

chemical compound of this plant has never been reported. We now report on the isolation 

and structure of (-)-ε-viniferin (1), (-)-vatikanol A (2), (-)-vatikanol B (3), and (+)- 

vatikanol G (4), and X compound (5) isolated from the stem bark extract of V. 

flavofirens, as well as their cytotoxicities against P-388 cells.  
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EXPERIMENTAL 

General Experimental Procedure 

Melting point was determined on a micro-melting point apparatus and uncorrected. The 

optical rotation was determined on polarimeter Perkin-Elmer 341 in MeOH. UV and IR 

spectra were measured with cary varian 100 Conc. And Pelkin-Elmer Spectrum One 

FTIR spectrophotometers, repectively. Vacuum Liquid Chromatography (VLC) was 

carried out using Merck Si gel 60 GF254, flash chromatography with Merck Si Gel 60 

(230-400 mesh), column chromatography using Si gel Merck 60 (60-70 mesh), and radial 

chromatography using Merck Si gel 60 PF254. TLC analysis was performed on precoated 

Si Gel plates (Merck Kieselgel 60 GF254, 0,25 mm, 20x20 cm) 

 

Plant Material 

Sample of the stem bark of V. flavofirens was collected from Hutan Pohara, South East 

Sulawesi and identified by Herbarium Bogoriense staffs, Bogor. 

 

Extraction and Isolation 
Powdered and dried bark of V. flavofirens (1 Kg) was extracted successively with 

MeOH at room temperature (overnight, three times). The solvent was evaporated in 

vacuo to afford a concentrated MeOH extract (97,85 g) and was dissolved in ether to 

afford residue and filtrate, filtrate evaporated, gave 50.45 g of MeOH extract. The MeOH 

extract was further fractionated by VLC eluted with n-hexane-EtOAc with increasing 

polarity to give 16 fractions. These fractions were grouped on the basis of TLC into four 

fractions II-III-IV-VII  

Fractions II (0,369 mg), was fractionation by radial chromatography eluted with 

CHCl3-MeOH=1:1 to gave (-)-ε-viniferin (1). Fractions III (600 mg) on purification using 

radial chromatography eluted with CHCl3-MeOH (8,5:1,5) afforded 3 fractions (IIIA, 

IIIB, IIIC) were grouped on the basis of TLC. Further purification of fractions IIIC with 

redial chromatography (silica gel, Aseton:heksan:CHCl3 ) afforded 80 mg (-)-vatikanol A 

(2). Purification of Fraction IV (800 mg) with redial chromatography (silica gel, 

aseton:heksan:CHCl3 = 4,5 : 3 : 2) afforded (50 mg) (-)-vatikanol A (2) came from 

Fraction IVD-F. Fraction VII (3g) was subjected VLC eluted with CHCl3-MeOH with 

increasing polarity to afford 6 fractions (VIIA-F). Fractions VIIC (397 mg) was further 

separated an purification with redial chromatography (silica gel, CHCl3-MeOH, gradient) 

afford 4 compounds, (-)-vatikanol A (2) 20 mg, (-)-vatikanol B (3) 60 mg, and (+)- 

vatikanol G (4) 233 mg. 

 
Cytotoxicity Assay:,  

Cytotoxic test on compound against murine leukimia P-388 cells was carried out 

according to the method described previously based on the method of Alley et al. (1988). 

(-)-εεεε-viniferin (1) (dimmer), obtained as a yellow powder, mp.172-176 
o
C. [α]

25
D  -44 (c 

= 0,1, MeOH);  UV (MeOH) λmax nm = 203, 225, and 323; UV (MeOH+NaOH) λmax nm 

= 209, 243, and 346; IR (KBr) νmax cm
-1

 : 3369, 2920, 1605 1514 1450, and 833.  
 

(-)-vatikanol A (2) (trimers), obtained as a yellow-brown powder, mp. 213-215 
o
C. [α]

25
D  

-190 (c = 0,1, MeOH) . UV (MeOH) λmax nm = 203, 280; UV (MeOH+NaOH) λmax nm = 

208 dan 287.  IR (KBr)  νmax cm
-1 

= 3347, 2971, 2920, 1609, 1512, 1450, and 829.  
 

(-)-vatikanol B (3) (heptamers), obtained as a yellow-brown powder, mp. 207-210 
o
C.[α]

25
D  -31 (c = 0,1, MeOH); UV (MeOH) λmax nm : 204, 227, and 284; UV 

(MeOH+NaOH)  λmax nm: 207, 229, and 286;  IR (KBr) νmax cm
-1 

= 3398, 2920, 1614, 

1514, 1450, and 832.  
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(+)- vatikanol G (4) (trimers), obtained as a yellow powder, mp. 240-243 
o
C. [α]

25
D  

+112 (c = 0,1, MeOH); UV (MeOH) λmax nm : 205, 230, and 281; UV (MeOH+NaOH)  

λmax nm : 210, 235, and 286; IR (KBr) νmax  cm
-1 

= 3369, 1611, 1510, 1450, and 834  

 

 

 
 

 

RESULT AND DISCUSSION 
Fractionation and purification the stem bark extrack methanolic of V. flavofirens 

was produce four oligostilbenoids namely ε-viniferin (1), vatikanol A (2), B (3), dan G 

(4). The structure of these compounds was determined based on their UV and IR spectra 

in comparison with those reference compounds. 

Compound 1, obtained as a yellow powder, mp.   172-176 
o
C.  [α]

25
D  -44 (c = 

0,1, MeOH);  The UV spectrum (MeOH) λmax nm : 203, 225, 323 (shoulder), showed 

these compound characteristic for stilbene, UV (MeOH+NaOH) λmax nm : 209, 243, 346 

characteristic for unconjugated phenolic chromophore. IR spectrum (KBr) νmax cm
-1

 : 

3369, 2920, 1605 1514 1450, and 833, The IR spectrum of 1 exhibited the presence of 

hydroxyl (3369cm
-1

), CH aliphatic (2920 cm
-1

), aromatic group (1605, 1514, and1450 

cm
-1

), and the absorption for para-disibtuted benzene (833 cm
-1

). Comparative data IR 

and UV spectrum of compound 1 showed similarities to the ε-viniferin that previously 

had been reported. Further supported by comparing how large the peaks of IR spectra of 

compounds 1 coincides with the spectrum of ε-viniferin (dimer), which is around 98%. 
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Compound 2, obtained as a yellow-brown powder, mp. 213-215 
o
C. [α]

25
D  -190 

(c = 0,1, MeOH) . The UV spectrume (MeOH) λmax nm : 203, 280 (shoulder) was 

characteristic phenolic cromophore for stilbene; UV (MeOH+NaOH) λmax nm : 208 dan 

287 characteristic for unconjugated phenolic chromophore (a simple phenolic). IR 

spectrum (KBr)  νmax cm
-1

: 3347, 2971, 2920, 1609, 1512, 1450, and 829. The IR 

spectrum of compound 2 showed the presence of hydroxyl (3347cm
-1

), CH aliphatic 

(2971 and 2920 cm
-1

), aromatic group (1609, 1512, and 1450 cm
-1

), and absorption for 

para-disibtuted benzene (833 cm
-1

). Comparison factor of IR spectra compound 2 and 

vaticanol A was 93 %.  

Compound 3, obtained as a yellow-brown powder, mp. 207-210 
o
C.[α]

25
D  -31 (c 

= 0,1, MeOH); The UVspectrum (MeOH) λmax nm : 204, 227, and 284 (shoulder) was 

characteristic phenolic cromophore for stilbene; UV (MeOH+NaOH)  λmax nm: 207, 229, 

and 286 characteristic for simple phenolic chromophore; IR (KBr) νmax cm
-1

3398, 2920, 

1614, 1514, 1450, and 832, the IR spectrum exhibited the presence of hydroxyl (3398 cm
-

1
), CH aliphatic (2920 cm

-1
), aromatic group (1614, 1514, and 1450 cm

-1
), and absorption 

for para-disibtuted benzene (833 cm
-1

). Comparison factor of IR spectra compound 3 and 

vaticanol B was 97 %.  

Compound 4 obtained as a yellow powder, mp. 240-243 
o
C. [α]

25
D  +112 (c = 0,1, 

MeOH); The UV (MeOH) λmax nm : 205, 230, and 281 (shoulder) was characteristic 

phenolic cromophore for stilbene; UV (MeOH+NaOH)  λmax nm : 210, 235, and 286 

characteristic for simple phenolic chromophore; IR (KBr) νmax  cm
-1 

: 3369, 1611, 1510, 

1450, and 834, the IR spectrum showed the presence of hydroxyl (3369 cm
-1

), CH 

aliphatic (2920 cm
-1

), aromatic group (1614, 1514, and 1450 cm
-1

), and absorption for 

para-disibtuted benzene (833 cm
-1

). Comparison factor of IR spectra compound 4 and 

vaticanol G was 97 %.  

From the results of research studies have been done by other researchers showed 

that compounds 1-4 have been found also from several other plants in the family 

Dipterocarpaceae. 

The cytotoxic activities of (-)-vaticanol A (2), (-)-vaticanol B (3) and (+)-

vaticanol G (4) were evaluated against murine leukaemia P-388 cells. The IC50 values of 

all compounds were 40,0; 20,0; and 62,5 µg/ml, respectively. Comparing the activities of 

compounds 2-4 revealed that compound 3 was the most active cytotoxicity on murine 

leukemia P-388 cells compared to the others. 

 

CONCLUSION 

Four oligomerstilbenoids, (-)-ε-viniferin, (-)-vaticanol A, (-)-vaticanol B, and (+)-

vaticanol G had been isolated for the first time from the methanol extract of the stem bark 

of Vatica flavifirens Sloot endemic of South East Sulawesi. The structures of these 

compounds were determined based on IR and UV spectral analysis and comparison with 

respective standard compounds. vaticanol B showed the most active cytotoxicity on 

murine leukaemia P-388 cells compared to the others.  
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ABSTRACT. A diterpene compound, curcusone B has been isolated from stem bark of Jatropha 

curcas. Its bioactivities has been evaluated against bacteria, fungi and cancer cells. Isolation of 

curcusone B was carried out by vacuum liquid cromatography (VLC) technique with silica gel as 

an adsorbent and various polarity of solvents as eluent. The compound structure was determined 

by spectroscopic methods i.e. UV-vis, FTIR, NMR (1-D, 2-D), and X-rays diffraction. Biological 

properties of curcusone B were evaluated against 4 strains bacteria (Acetobacter sp., Eschericia 

coli, Staphylococcus aureus, and Streptococcus sp), 4 strains fungi (Aspergilus niger, Penicillium 

sp (grey), Penicillium sp. (white) and Rhizopusa sp.). Anticancer activity was evaluated by MTT 

assay against four cancer cells i.e. murine leukemia P-388 cells (pre-screening), HSC3 cells, K 562 

cells, and H1299 cells. The results showed that curcusone B is the most active toward bacteri 

Streptococcus sp. with inhibition growth zone of 2.9 cm and fungi A. niger with inhibition growth 

zone of 1.6 cm. Moreover, this compound is very active against murine leukemia P-388 cells with 

IC50  value of 0.57 µg/mL (1,93 µM). 

 

Keywords : Curcusone B, J. curcas, antibacteria, antifungal and cancer cells lines 

 

 

 

INTRODUCTION 
Jatropha curcas (Euphorbiaceae) is known as a biodiesel source plant [Haas and 

Mittelbach, 2000], and has some advantages in traditional medicine [Tarigan, 2002]. 

Ethnobotanically, Indonesian use the resin as a mouthwash, and the leaves is utilized as 

drugs of horse eye disease caused by horsefly [Heyne, 1987]. In Mali, leaves of J. curcas 

is employed as an antimalaria, abscess and rheumatism. The root has advantage as 

pneumonia and syphilis. Moreover, in Sudan, seed bark of J. curcas is used as a 

contraception medicines, and Mexican has employed the resin as antifungal drugs [Gubitz 

et al., 1999].  

Study on biological activities of extracts of J. curcas showed interesting potencies. 

Stem bark, seed, and leaves were active toward some microbes [Mothana and Lindequist, 

2005]. Moreover, stem bark and root extracts of its plant showed potency as an 

antibacteria (Acetobacter sp., Eschericia coli, Staphylococcus aureus, dan Streptococcus 

sp), and antifungal (Aspergilus niger, Penicillium sp (grey), Penicillium sp. (white) and 

Rhizopus sp.) [Sahidin et al., 2008, Ruslin and Sahidin, 2008]. In addition, root of this 

plant proved as an anti inflammatory agent [Mujumdar and Misar, 2004], and diarrhea 
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[Mujumdar et al., 2000]. The leaves was toxic against larva of Culex quinquefasciatus 

[Karmegam et al., 1997], and the resin has a coagulant potency [Osoniyi and Onajobi, 

2003]. The diversity of J. curcas extract activities will relate with chemical contents.  

Phytochemical study of J. curcas have successfully identified some chemical 

contents such as coumarino-lignoid from the stem bark [Das et al., 2003], dinorditerpene 

[Ravindranath et al., 2003], and curcusone A-D from the roots [Naengchomnong et al., 

2006]. However, information of activities of the compounds toward microbes and cancer 

cells lines are still limited. This paper will report isolation, structure determination, and 

activities of curcusone B toward bacteria (Acetobacter sp., Eschericia coli, 

Staphylococcus aureus, and Streptococcus sp), fungal (Aspergilus niger, Penicillium sp 

(grey), Penicillium sp. (white) and Rhizopus sp.), and cancer cells lines (murine leukemia 

P-388 cells, HSC3 cells, K 562 cells, and H1299 cells). 

 

EXPERIMENT 

General Experiment Procedure 
Isolation used vacuum liquids chromatography methods (VLC). VLC was carried out 

by using Merck Si-gel 60 GF254, and TLC analysis on pre-coated Si-gel plates (Merck 

Kieselgel 60 F254, 0.25 mm). UV and IR spectra were measured with Cary Varian 100 

conc. and Perkin-Elmer Spectrum One FT-IR Spectrophotometer, respectively. 
1
H and 

13
C NMR spectra were recorded with a JEOL ECP 500 spectrometer, operating at  500 

MHz (
1
H) and 125 MHz (

13
C). X-ray structure determination of curcusone B used a 

Bruker APEX area detector diffractometer. 

 

Plant Material 

Sample of the stem bark of J. curcas were collected from Pusat Koleksi dan 

Pengembangan Tanaman Obat Tradisional Masyarakat Sulawesi Tenggara “Arboretum 

Prof. Mahmud Hamundu” Universitas Haluoleo in January 2009. The plant was identified 

by Herbarium Bogoriense staff, Bogor Indonesia, and a voucher specimen has been 

deposited at the herbarium. 

 

Extraction and Isolation 

Powder of stem bark of J. curcas (1,0 kg) was extracted at room temperature by 

methanol (MeOH) 3 x 3 L  for 3 x 24 hs. Methanol extract was concentrated by vacuum 

rotary evaporator up to get a dark brown gum (100 g). A part of methanol extract (50 g) 

was fractionated by VLC using a column Φ 10 cm, adsorben: Si-gel (150 g) and mixture 

of ethylacetate:n-hexane (40%-100%, MeOH 100%) as eluent, to give 4 fractions i.e. F1 

(5,1 g), F2 (18,0 g), F3 (14,3 g) and F4 (21,6 g), respectively. F2 was refractionated using 

VLC with a column Φ 5 cm, adsorben: Si-gel and mixture of ethylacetate:n-hexane (30%-

100%, MeOH 100%) as eluent, provide 5 fractions i.e. F1 (1,2 g), F2 (3,0 g), F3 (4,8 g), 

F4 (2,2 g) and F5 (5,1 g). Moreover, with the same way as above, from F3 produced a 

yellow crystal (0,3 g).  

 

Structure determination 
The crystal structure was determined by spectroscopy methods including UV-vis, 

FTIR, NMR 1-D (
1
H and 

13
C), NMR 2-D (HMQC, HMBC and H-H COSY), and X-ray 

single crystal data collected by using a Bruker APEX area detector diffractometer with a 

graphite monochromatic MoKa radiation at a detector distance of 5 cm and with APEX 

software [Saleh et al., 2008]. 

Biological Activity Properties 

The antifungal and antibacterial test were conducted using the agar dilution method 

using the general procedure outlined by Hufford and Clark [Geyid et al., 2005]. The 

strains of fungal were used: Aspergilus niger, Penicillium sp (grey), Penicillium sp. 

(white) and Rhizopus sp., and the strains of bacteria include Acetobacter sp., Eschericia 
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coli, Staphylococcus aureus, and Streptococcus sp. The cytotoxic property toward murine 

leukemia P-388 cells was evaluated using Alley methods [Alley at al., 1998]. Moreover, 

activity evaluations of the compound against HSC3 cells, K562 cells, and H1299 cells 

used 3-(4,5-dimethylthiazole-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay, based 

on Mosmann procedure [Mosmann, 1983]. 

 

RESULTS AND DISCUSSION 

A yellow crystal has been isolated from stem bark of J. curcas which has melting 

point of 128
o
-129

o
C, [α] D

 20
-543

o
 (c 0,1 MeOH),  UV-Vis (MeOH) λmaks (log ε) 201 

(5,36), 257 nm (3,67). IR spectrum (KBr) showed at ΰmaks (cm
-1

) 3076 (Csp
2
–H ), 2956 

(Csp
3
–H), 2928 (C-C alkyl), 1711 (C=O ketone), 1657 (C=O ketone), and 1641, 1445 

(C=C). Spectrum of 
1
H NMR (CDCl3, 500 MHz) δH (ppm) 5,84 (1H, d, J=4,9 Hz, H-7), 

4,78 (2H, d, J= 7,9 Hz, H-16a/b), 4,71 (1H, s, H-18a), 4,17 (1H, s, H-18b), 3,28 (1H, 

ddd, J=15, 10, 5 Hz, H-3a), 3,11 (1H, d, J=15 Hz, H-2), 2,57 (1H, ddd, J=16,2, 10, 5 Hz, 

H-8), 2,48 (1H, m, H-9), 2,39 (1H, dt, J=10,8, 6,8, 4,25 Hz, H-12a), 2,34 (1H, ddd, 

J=11,5, 10, 5,2 Hz, H-14), 2,24 (1H, ddd, J=11,5, 10, 3,5 Hz, H-12b), 2,13 (1H, dt, 

J=15,2, 6,8, 3,7 Hz, H-3b), 1,85 (1H, ddd, J=14,8, 10, 4,5 Hz, H-13a), 1,81 (3H, s, H-

17), 1,55 (3H, s, H-20), 1,42 (1H, ddd, J=11,2, 4,2, 2,5 Hz, H-13b), and 1,17 (3H, dd, 

J=15,5, 7,35 Hz, H-19). Spectrum of 
13

C NMR (CDCl3, 125 MHz) δC (ppm) 212,1 (C-1), 

198,4 (C-5), 158,5 (C-10), 148,9 (C-15), 148,7 (C-11), 146,9 (C-4), 140,9 (C-6), 136,6 

(C-7), 113,3 (C-16), 108,2 (C-18), 51,8 (C-14), 45,9 (C-2), 43,7 (C-8), 39,7 (C-9), 36,5 

(C-12), 36,3 (C-3), 34,5 (C-13), 19,5 (C-17), 18,8 (C-20), and 14,6 (C-19).  

According to the spectroscopic data (UV, IR, 
1
H NMR and 

13
C NMR), and 

supported by spectra of 2D NMR (HMQC and HMBC), the structure of isolate is shown 

at Figure 1,  spectrum and structure HMBC displayed at Figure 2. 

 
 

Figure 1. Structure of isolate 
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Figure 2. Spectrum and structure of HMBC of the isolate 

 
Table 1. Comparison of NMR data of isolate (1) with curcusone B (2*) 

No. C 

1 2* 

δH (ppm) (∑H, m, J) δC 

(ppm) 

δH (ppm)(∑H, m, J) δC 

(ppm) 

1 - 212.1 - 211.9 

2 2.48 (1H, m) 39.7 2.47 (1H, ddd, 7.4, 7.4, 3.3) 39.6 

3 
2.13 (1H, dt, 15.2, 6.8, 3.7) 

36.3 
2.13 (1H, ddd, 18.7, 3.4, 3.4) 

36.2 
3.28 (1H, ddd, 15.0, 10.0, 5.2) 3.29 (1H, ddd, 18.7, 7.4, 2.3) 

4 - 146.9 - 146.8 

5 - 198.4 - 198.5 

6 - 140.9 - 140.8 

7 5.84 (1H, d, 4.9) 136.6 5.84 (1H, d, 5.2) 136.5 
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8 2.57 (1H, ddd, 16.2, 10.0, 5.2) 43.7 2.56 (1H, m)  

9 3.11 (1H, d, 15.2) 45.9 3.12 (1H, m)  

10 - 158.5 - 158.4 

11 - 148.7 - 148.6 

12 
2.24 (1H, ddd, 11.5, 10.2, 3.5) 

36.5 
2.23 (1H, ddd, 12.7, 12.7, 4.6) 

36.5 
2.39 (1H, dt, 10.8, 6.8, 4.3) 2.39 (1H, ddd, 12.7, 4.4, 4.4) 

13 
1.42 (1H, ddd, 11.2, 4.2, 2.5) 

34.5 
1.44 (1H, dddd, 12.5, 12.5, 12.5, 4.4) 

34.4 
1.85 (1H, ddd, 14.8, 10.0, 4.5) 1.85 (1H, m) 

14 2.34 (1H, ddd, 11.5, 10.2, 5.2) 51.8 2.32 (1H, ddd, 12.5, 12.5, 3.8) 51.7 

15 - 148.9 - 148.8 

16 4.71 (1H, s) 
113.3 

4.72 (1H, s) 
113.2 

 4.17 (1H, s) 4.17 (1H,s) 

17 1.55 (3H, s) 19.5 1.56 (3H, s) 19,4 

18 
4.78 (1H, s) 

108.2 
4.79 (1H, s) 

108.1 
4.81 (1H, s) 4.80 (1H, d, 2.3) 

19 1.17 (3H, dd, 15.5, 7.4) 14.6 1.17 (3H, d, 7.4) 14.6 

20 1.81 (3H, s) 18.8 1.81 (3H, dd, 2.3, 2.3) 18.7 
1
 (

1
H NMR : 500 MHz, 

13
C NMR : 125 MHz) 

2
 (

1
H NMR: 400 MHz, 

13
C NMR : 100 MHz) 

*[Naengchomnong et al., 1986] 

 

The 1D NMR (
1
H and 

13
C) showed that the isolate has 20 carbon atoms, two of 

them are carbon carbonyls, and 24 protons. Interaction between protons and carbon atoms 

based on HMQC data. Meanwhile, position of carbon atoms at the structure derived from 

HMBC spectrum. The HMBC data, in particular, showed long range 
1
H-

13
C correlations 

between the proton signal at �H 1.17 (H-19) and 3.28 (H-3) with carbon signal at  �C 

212.1 (C-1) confirming the attachment of a carbonyl fuctional group at cyclopentane 

skeleton. Furthermore, interaction between proton signal at �H 5.84 (H-7) with carbon 

signal at �C 198.4 (C-5) verifying that a carbonyl attached at cycloheptene ring. 

To convice structure of the isolate, spectroscopic data of the isolate especially 
1
H 

and 
13

C NMR data were compared with similiar data from literatures (Table 1). The result 

indicated that all of the parameters both 
1
H and 

13
C NMR spectra, showed highly 

sameness of those parameters with curcusone B. Thereby, isolate is curcusone B 

[Naengchomnong et al., 1986].  

Moreover, the crystal structure of curcusone B displayed at Figure 3. 

 
Figure 3. Crystal structure of curcusone B 

 

Biological activities of curcusone B against Streptococcus sp., acetobacter sp., 

Eschercihia coli, Staphylococcus aureus, Aspergillus niger, Penicillium sp (grey), 
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Penicillium sp. (white), Rhizopus sp., murine leucemia P-388 cells, Human tongue 

squamous cell carcinoma cell line (HSC3 cells), Leucemic cell lines (K 562 cells), and 

human non-small lung carcinoma (H1299 cells) showed at Table 2. 

 
Table 2. Biological activities of curcusone B 

Test Systems 

Diameter 

Clear zones 

(cm) 

Control 

CHCl3 

(cm) 

Control 

Tetracyclin 

30 µg/disc (cm) 

Bacteria Streptococcus sp. 

Acetobacter sp. 

Escherichia coli 

Staphylococcus aureus 

2,9 

0,6 

0,2 

0,3 

0,8 

0,2 

0,1 

0,1 

1,7 

1,5 

1,4 

1,9 

Fungi Aspergillus niger 

Penicillium sp. 1 (grey) 

Penicillium sp. 2 (white) 

Rhizopus sp. 

1,6 

1,5 

1,4 

0,8 

0,5 

0,4 

0,3 

0,1 

0,0 

0,0 

0,0 

0,0 

Cells Murine leucemia P-388 IC50 = 0,57 µg/mL  (1,93 µM). 

 K 562 cells IC50 = 6.00 µg/mL  (20.32 µM). 

 H1299 cells IC50 = 8.00 µg/mL  (27.09 µM). 

 HSC3 cells nd 

 

Diameter of  Whatman paper = 6 mm, [Curcusone B] = 10000µg/mL  nd: not determined 

According to the Tabel 2, curcusone B has good potency to be antibiotic and anti 

cancer agents. As an anticancer agent, the activities of curcusone B towards murine 

leucemia P-388 cells and leucemic cell lines (K 562 cells) are better than others. By this 

means, curcusone B can be developed to be an anti leukemic cancer agent. 

 

CONCLUSION 
A crystal of curcusone B has been isolated from from stem bark of Jatropha curcas. The 

compound has good activities againts some bacteria and fungi especially Streptococcus 

sp and Aspergillus niger. As an anticancer agent, curcusone B can be developed to be an 

anti leukemic cancer agent. 
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Abstract : The present study aimed at screening South Sumatera plants for antibacterial activity 

and was conducted. Samples were taken from five districts in South Sumatra from April to 

November 2009. Antibacterial activity test was carried out using Staphylococcus aureus FNCC 

0091 and Escherichia coli FNCC 0167 by diffusion method. Result was got 37 species of 

medicinal plants used in treatment of skin infections in South Sumatra. Our study confirmed the 

antibacterial activity of 33  species,  and the most active among them were  obtained from Muara 

Enim, namely kayu kuman (Rhinacanthus nasutus (L.) Kurz), Musi Rawas namely daun salung 

plant (Psychotria  viridiflora  Reinw. ex Blume), Musi Banyuasin namely temengo plant 

(Melochia umbellata [Houtt.] Stapf), Ogan Ilir namely tahi babi (Adenostemma lavenia Linn.) and 

district of Lahat namely kilinyu plant  (Eupathorium Odoratum L).  

 

Keywords: Screening, Antibacterial activity; Medicinal Plants 

 

 

INTRODUCTION  

Skin infections still found at Indonesia society, especially the low income society 

who lived at village and dirty environment in urban. Skin infections are often met at 

children. Although there is no statistic number that compare to frequency of public 

disease with frequency of skin infections disease at children, from various public health 

centre city and district are got information that around 20% case that reported is skin 

infections (Budijanto, 1997).  

 Indonesian society in general have used modern medicines to cure skin infections 

disease, but a small part of society have the low income still use traditional medicine 

from flora. Medications of skin infection depend on infection cause. Skin infection that 

caused by positive bacterium Gram can be dosed with antibiotic penicillin semi synthetic 

like nafsilin and oksasilin. Skin infections that caused by bacterium negative Gram or 

mixture infection are dosed with aminoglikosida and klindamisin, whereas for severe case 

can be used third generation cephalosporin (Danziger, et al., 1993).  

 Case of skin infections is often found at low income society. Expensive price of 

antibiotic is main problem for low income society to cure skin infection that needed 

cheap and safe alternative medication. One of alternative medication is by developing   

traditional medicine from flora become herbal medicine. So far in Indonesia there is no 

herbal medicine that applicable to cure skin infection. This research is seeking of 

alternative medicine for skin infection that caused by bacterium or pioderma. 

 Effort to find compound new antibacterial has been very needed, because 

compound current antibacterial have some insufficient, for example usage antibacterial 

that false can improve resistance, kill bacterium that is not the target and have serious 

side effects.  To know flora types that have potency as the materials source of 

antibacterial must be conducted by activity of screening antibacterial (Berghe and 

Vlientinck in Dey and Harborne, 1991). 

 

 

 



Proceeding of International Conference on Medicinal Plants - Surabaya,Indonesia 21-22 July 2010 

 

42 

 

MATERIALS AND METHODS 
Plant materials: Plant materials were collected from Musi Banyuasin, Musi Rawas, 

Lahat, Muara Enim and Ogan Komering Ilir. Intake methods sample is conducted with 

method of etnobotany that is flora that used by local society to cure skin infections. 

Medicinal plant is taken to test activity of its antibacterial and also taken for making 

herbarium. The most active plans from each district will be identified at Pusat Penelitian 

Biologi-LIPI.  

 
Extraction: 50 g of dried powder were macerated with 100 ml ethanol for 3 day and 

repeated 1 times more. After filtered, the extracted ethanol was evaporated by vacuum 

evaporator until got extract jells. Extract jells was dried to evaporate the remains with 

hair dryer until got dry extract. Dry extract was used for activity of testing antibacterial. 

 
Antibacterial test: Examine extract concentration is 2% (20 mg/ml); extract is 

dissolved in DMSO (diethyl sulfocide). Method of test that used to know the activity of 

antibacterial is diffusion method using disk paper that has diameter 6 mm. Medium that 

used for bacterium growth is Nutrient Agar (NA) and Nutrient Broth (NB). Procedure of 

activity testing antibacterial, that is test bacterium inoculation into media nutrient broth 3 

needles Ose, later, incubations for 24 hour at temperature 37
0
 C. Suspension bacterium of 

incubation result then measured transmittance at wavelength 580 nm. Transmittance (T) 

arranged as high as 25%.  Suspension bacterium T 25% solder cup 0,1 ml, then enhanced 

nutrient medium in order to 10 ml that have not yet freezer, with ambient temperature 40
0
 

C.  Into containing medium bacterium is put down disk paper 6 mm. then dropped extract 

20 µl concentration 2% in DMSO, made 3 times restarting. Later, incubation at 

temperature 37
0
 C in 24 hour. Activity Testing antibacterial is told positive if around disk 

paper is existed free transparent zone bacterium growth. 

 

RESULTS AND DISCUSSION   
 From survey and intake samples that conducted in five districts in South Sumatra 

obtained dill that used by society to cure skin infections disease.  Plants that obtained, 

extracted with ethanol, extraction result is tested antibacterial activity to know the plant 

as compound source of antibacterial, result of screening antibacterial activity at Table 1. 

The result of antibacterial screening was gotten that of 37 flora types that were tested, 

there is 33 flora types that have antibacterial activity and 4 flora types do not have 

antibacterial activity.  From the result of antibacterial screening was choosing which has 

the strongest activity from each district for more observation. From Muara Enim, namely 

kayu kuman (Rhinacanthus nasutus (L.) Kurz), Musi Rawas namely daun salung plant 

(Psychotria  viridiflora  Reinw. ex Blume), Musi Banyuasin namely temengo plant 

(Melochia umbellata [Houtt.] Stapf), Ogan Ilir namely tahi babi (Adenostemma lavenia 

Linn.) and district of Lahat namely kilinyu plant  (Eupathorium Odoratum L) (Table 2). 

 At Tables 1 can be seen ethanol extract of Rhinacanthus nasutus (L.) Kurz has 

inhibiton diameter to S.aureus 1.3 mm and E. coli 1.5 mm, Ethanol extract of Psychotria 

 viridiflora  Reinw. ex Blume has inhibiton diameter to S.aureus 1.0 mm and E.coli 1,0, 

Melochia umbellata [Houtt.] Stapf) has inhibition diameter to S.aureus 1.1 mm and E.coli 

1.1mm, Extract ethanol Adenostemma lavenia Linn. has inhibition diameter to S. Aureus 

1.9 mm and E. coli 1.9 mm. and extract ethanol Eupathorium Odoratum L has inhibition 

diameter to S.aureus 1.6 mm and E. coli 1.3 mm. 

 Clasifications and figure Kayu kuman plant (Rhinacanthus nasutus (L.) Kurz), 

daun salung plant (Psychotria  viridiflora  Reinw. ex Blume),  temengo plant (Melochia 

umbellata [Houtt.] Stapf), tahi babi plant (Adenostemma lavenia Linn.) and kilinyu plant  

(Eupathorium Odoratum L) can be looked at Table 3. These 5 flora are very potential to 

develop become herbal medicine to cure the skin infection and as sources of new 

antibacterial compound. 
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Table 1: Result of screening antibacterial activity from extract ethanol from some plant 

 

District No Local name Inhibition zone diameter (mm) 

S. aureus E. coli 

Ogan Ilir 1. Kertupan 0,9 1,4 

2. Tahi Babi 1,9 1,9 

3. Sambiloto 1,0 0,9 

4. Cabe-cabean 0 0 

5. Inai 1,2 1,6 

6. Raja Kuman 0,9 0,7 

7. Kumis kucing 0,8 0,6 

8. Ketepeng 1,0 1,5 

9. Cendrawali 1,0 0 

10. Selandep 1,0 3,5 

Lahat 11. Ketepeng 0,7 1,5 

12. Selosor Urat - - 

13. Empedu Tanah 1,5 0,5 

14. Penesilin 0,8 - 

15. Eupathorium 1,6 1,3 

16. Rumput Belande 0,6 1,0 

17. Kembang Tunjuk 0,9 1,0 

Musi bayuasin 18 Penisilin 0,1 - 

19 Rumput angit 0,3 0,3 

20 Noname 0,6 0,4 

21 Randu 0,2 0,1 

22 Ketepeng 0,3 - 

23 Temengo 1,1 1,1 

Musi rawas 24 Daun Kayu Cabe 0,8 0,8 

25 Daun Gandaruso - 1,0 

26 Daun Capo 0,8 0,7 

27 Rumput Ludan - 0,9 

28 Daun Ketepeng - - 

29 Daun Betadin - 0,8 

30 Daun Salung 1,0 1,0 

31 Empedu Bruang - - 

32 Daun Pulai 0,8 1,2 

Muara enim 33 Centing 0 0 

34 Kayu kuman 1,3 1,5 

35 Pecahan periuk 0,5 0,5 

36 Sigam 0,9 1,1 

37 Runggang 0,7 0,8 

 

 
Table 2. Medicinal plant with strong activities from several regions 

 

No District Local name Botanical name 

1 Ogan Ilir Tahi babi Adenostemma lavenia Linn 

2 Lahat Kilinyu Eupathorium Odoratum L. 

3 Musi banyuasin Temengo Melochia umbellata [Houtt.] Stapf 

4 Musi rawas Daun salung Psychotria viridiflora Reinw. Ex Blume 

5 Muara enim Kayu kuman Rhinacanthus nasutus (L. ) Kurz 
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Table 3: Plant classification and picture with potential from each district 

District and Classification Plant picture  

District           : Ogan ilir      

Local name    : Tahi babi 

 

Classification : 

Regnum  : Plantae 

Super divisi : Spermatophyta  

Class  : Magnoliopsida  

Sub class              :Asteridae  

Ordo  :Asterales  

Family  :Asteraceae  

Genus  :Adenostemma  

Species :Adenostemma lavenia Linn 

 

 
District           : Lahat,  

Local name    : Kilinyu 

 

Classification :  
Regnum  : Plantae 

Super divisi : Spermatophyta  

Class  : Magnoliopsida  

Sub Class : Asteridae  

Ordo  : Asterales  

Family  : Asteraceae  

Genus  : Eupathorium  

Species : Eupathorium Odoratum L 

 

 

District           : Musi bayuasin    

Local name    : Temengo 

 

Classifications :  
Regnum  : Plantae 

SuperDivisi : Spermatophyta  

Class  : Magnoliopsida  

SubClass : Dilleniidae 

Ordo  : Malvales  

Family  : Sterculiaceae 

Genus  : Melochia 

Species           : Melochia umbellata [Houtt.]  

                         Stapf) 
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District           : Musi Rawas   

Local Name   : Daun Salung 

 

Klasifikasi     :  
Regnum  : Plantae 

SuperDivisi : Spermatophyta  

Class  : Magnoliopsida  

SubClass : Dilleniidae 

Ordo  : Malvales  

Family  : Sterculiaceae 

Genus  : Melochia 

Species           : Melochia umbellata [Houtt.]  

                          

District           : Muara enim      

Local name    : Kayu kuman 

 

Klasifikasi      :  

Regnum : Plantae 

Divisio                : Magnoliophyta 

Classis  : Magnoliopsida 

Ordo  : Rubiales 

Familia               : Rubiaceae 

Genus   : Psychotria 

Spesies : Psychotria viridiflora  

                          Reinw ex Blume 

 

 

 

 Infection disease has been existed since long time ago and human has used plant 

to cure some sort of infection case. Some active compounds from plant like quinine, 

emetine and sanguinary have been used to cure infection disease. Since found penicillin 

in 1928 researcher attentions to antimicrobial from high plant desisted. In 1952 from 58 

materials, there are exist antimicrobial, 35 indigenous to Streptomycin, 8 from bacterium, 

12 from mushroom and 3 from other source.  In 1982 from 220 materials there are 

antimicrobial, 106 indigenous to Streptomycin, 13 from bacterium, 25 from mushroom 

and 76 from other source. Some years lately researcher attention to antimicrobial high 

flora returns emerge, caused by problem resistance microbe to antimicrobial and 

expensive its production cost antibiotic (Mitscher et al., 1987). 

  Mitscher et al. (1987) has conducted activity screening antimicrobial to 1248 

high flora types and screening result is found 338 (26%) active flora type. From 129 clans 

examined existed 75 clan (58%) active. Leven et al. (1979) conduct activity censorship 

antimicrobial to 100 flora types, censorship result is found 84% active to bacterium, 75% 

active to mushroom. Janssen (1989) has conducted activity test antimicrobial essential oil 

of some flora types, for example from flora Ducrosia anethifolia, Calendula officinalis, 

Carum carvi and Alpinia galanga. All oils examined have active compound to microbe. 

Some oils that isolate from flora have been used for therapy like thymol and eugenol. 

Screening antibacterial activity from seed 40 flora types indicate that in general active to 

bacterium that is 97 % active to Pseudomonas cichorii, 83% active to Bacillus subtilis 

and 55 % active to Escherichia coli. Seed Citrulus vulgaris, Cajanus cajan, Sida acuta, 

Boerhaavia diffusa, Eclipta alba, Echinochloa crusgalli and Achyranthes aspera shows 

strong activity (Kumar, et al., 1997).  

 Screening antibacterial activity has been conducted in some countries, for 

example reported that from 19 Malaysia traditional type of medicine floras got 6 one of a 

type active that is : Anacardium occidentale, Garcinia atroviridis, Averhoa bilimbi, 
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Minus Polygonum, Diplazium esculentum and Etlingia elatior (Mackeen,  et al. 1997). 

Dimayuga, et al., (1998) reported that 64 flora types from 109 flora types active Mexico 

to bacterium Staphylococcus aureus, Bacillus subtilis, Streptococcus faecalis and 

Escherichia coli. Khan, et al., (2000) reported 8 flora types from 11 active types of 

Tanzania floras to microbe. Bae, et al., (1998) conducted activity screening antimicrobial 

flora Korea, from 83 examinee flora types 25 active types to Staphylococcus aureus and 9 

active to Bacillus subtilis. Nimri (1999) conduct activity censorship antibacterial 15 flora 

types that have been used for drugs in Jordania and research result is got 12 active flora 

types to test bacterium. Mansouri (1999) report 10 flora types Iran have activity 

antibacterial. Flora Myrtus communis (Myrtaceae) have activity highest antibacterial.  

 

CONCLUSION 
 From 37 species medicinal plant that had been examined confirmed the 

antibacterial activity of 33 species,  and the most active among from each district were  

obtained from Muara Enim, namely kayu kuman (Rhinacanthus nasutus (L.) Kurz), Musi 

Rawas namely daun salung plant (Psychotria  viridiflora  Reinw. ex Blume), Musi 

Banyuasin namely temengo plant (Melochia umbellata [Houtt.] Stapf), Ogan Ilir namely 

tahi babi (Adenostemma lavenia Linn.) and Lahat namely kilinyu plant  (Eupathorium 

Odoratum L). These 5 plants are very potential to develop become herbal medicine to 

cure the skin infection and as sources of new antibacterial compound. 
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Abstract : Many researches were done to investigate that fenugreek seed (Trigonella foenum-

graecum L.) has activity to handle some of degenerative diseases such as Diabetic and 

Hypercholesterolemia.  This further research was done to investigate long term used of ethanolic 

extract from fenugreek seeds on white rat, especially to check its effect on liver function.  This in-

vivo assay referred to WHO protocols for toxicity assay of natural medicines. We used Spraque 

dawley white rats, female and male, which divided into three groups; they are normal group, 

treatment group and recovery group.  Sample was orally treated for 16 weeks, divided into three 

doses, 80mg/200gBW, 400mg/200gBW dan 2000mg/200gBW.  At the last week of treatment, 

bloods were sampled and animals were autopsied to take the liver organ.  While the recovery 

group left for two weeks without treatment.  Blood analysis was done in week of 0.8 and 16 (18 

for recovery group) with parameters aspartate aminotransferase (AST or SGOT) and alanine 

aminotransferase  (ALT or SGPT), while histological preparation was done using Hematoxylin-

Eosin staining.  Obtained data were analyzed with two way ANAVA (α=0.05).  Results showed 

that ethanolic extract of fenugreek seeds treatment on all groups did not cause a significant 

(α=0.05) difference on serum AST and ALT levels, also liver histopathology of rat with treatment 

duration 16 weeks. 

 

Keywords : Fenugreek seeds, liver histopathology, AST, ALT, Trigonella foenum-graecum L. 

 

 

 

INTRODUCTION 
Recent research in Indonesian medicinal plants growing so fast, especially for 

formally medical purposes.   The potency of our biodiversity, especially medicinal plants 

and their empirical data, could become a good point to start proofing their scientific 

clarification.  So that products will be able to use in medical world.  Mostly, medicinal 

plants are used for handling and maintenance the degenerative diseases and disruption of 

metabolism function.  Nowadays, it is become important to increase their quality by 

completing the data with activity and toxicity assay, as much as their growing.   So in the 

future, the Indonesian natural products not only have empirical proven but also 

scientifically proven through preclinical assay.  Badan Pengawasan Obat dan Makanan 

(BPOM) or the Indonesian Food and Drug Administration has determined our natural 

products into three classification, they are Jamu, Standardized Herbs and Phytopharmaca.  

Jamu is the original natural products having only empirical data.  To achieve the 

Standardized Herbs level, we need to do the preclinical assay using animal test including 

activity and toxicity assay from acute until chronic assay.   The highest natural products 

level is Phytopharmaca, which has been completed with preclinical and clinical data in 

humans by following the rules of Good Clinical Practice Test. 

Toxicity assay is one of preclinical assay to investigate the effect of long term use 

of the products, which is divided into three categories.  They are acute toxicity assay, sub 

chronic toxicity assay and chronic toxicity assay.  Based on protocol issued by World 

Health Organization protocol (WHO, 2000) and BPOM (2000), several provisions of 
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chronic toxicity assay was arranged, such as the use of animals, animal sex, treatment 

groups, duration of treated sample and parameters of analyses that must be observed.   

Fenugreek seed or Foenigraeci semen is dried seed from Trigonella foenum-

graecum L., Leguminosae, (MMI, 1979).  Fenugreek was predicted having estrogenic 

like effect because of some sapogenin steroid ingredients, e.g. diosgenin, precursor for 

sexual hormone (Evans, 2002), its isomer Yamogenin (Dewick, 1997), gitogenin, 

tigogenin, and trigoneoside (saponine like estrogen) which have effect as phytoestrogen 

for menopause symptoms therapy (Hoffman, 2004).  Fenugreek contains diosgenin in 

base free form 0.8 – 2.2 % (Wiryowidagdo, 2000).  Besides that, fenugreek also contains 

fatty oil 20-30%, alkaloids (trigonelline, an alkaloid pyridine, gentianin and karpain), 

flavonoids e.g. vitexin in glycoside or ester form, isovitexin, orientin, vicenin, quercetin 

and luteolin (Hoffman, 2004), essential oil, saponine, nicotinamide, choline, bitter 

compound and mucilage (Evans, 2002).  Fenugreek can induce uterine contraction, so it 

can’t consume during pregnancy (Hoffman, 2004).  Phytoestrogen is used as alternative 

for Hormone Replacement Therapy (HRT) to help reducing menopause symptoms.  It can 

be used for long term until the body can make adaptation on the new level hormone 

(Badziad, 2003).   

Fenugreek seed also has medicinal properties for hemorrhoids, asthma, ulcers, 

and muscle pain and often used as a preventative hair loss and skin softener.  In previous 

research data showed that the LD50 of acute toxicity is more than 2500mg/kgBW so we 

can say that ethanolic extract of fenugreek is practically non toxic.  On the activity assay 

on white wistar strain rats, data showed that fenugreek seed has effect as phytoestrogen, 

antidiabetic, as well as anticancer and for hypercholesterolemia handling. 

This experiment investigated the effect of Trigonella foenum-graecum L. extract 

for long term use, due to liver function.  Parameters has been analyzed to investigate the 

liver function are aspartate aminotransferase/AST or glutamic oxaloacetic 

transaminase/GOT, alanine aminotransferase/ALT or glutamic pyruvic transamin/GPT 

and alkaline phospatase (ALP).  While liver histological analized by Haematoxylin-Eosin 

staining.  Prediction of AST and ALT blood level could show some of liver disruption 

phenomena such as necrosis, cirrhosis, fatty liver and cell disruption.  While ALP could 

show cholestasis symptom.  Analysis is using colorimetric or spectrophotometric method. 

Aspartate aminotransferase / AST is a mitochondrial enzyme found in large 

quantities in lung, liver, skeletal muscle and kidney. Level of serum enzyme will increase 

when the tissue was damage caused by overall out of damaged cells.  Alanine 

aminotransferase/ALT is a cytosolic enzyme with an amount greater than found in the 

liver compared with cardiac and skeletal muscle although the absolute number is less than 

AST. When serum ALT increased it will be more specific as an indication for liver 

damage as compared with AST serum. 

 

MATERIALS AND METHODS 

Extraction of Fenugreek extract 

Dried Fenugreek seed was obtained from Balai Penelitian Tanaman Obat (BPTO) 

Tawang mangu, Solo and determinate by Lembaga Herbarium Bogoriense LIPI, Bogor.  

Fenugreek was macerate five times with distilled ethanol and then dried through vacuum 

evaporator.  The crude extract was stored in desiccators until the weight is constant.  

Sample were suspending with CMC Na 0.5%. 

 

Animal preparation 
Fifty five (55) female and fifty five (55) male Sprague-Dawley rats, 4 months old, 150-

200 grams Body Weight (gBW), were purchased from Indonesian Food and Drug 

Administration (FDA), Health Ministry, Jakarta.  Rats were caged and acclimatized for 

one week in Animal Laboratory. 
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Experimental protocol 
Each group contains 10 male and 10 female rats, except the recovery groups, each 5 male 

and 5 female rats. Each group was fed one of diets describe in Table 1, per-oral by 

gavages into gastric, once a day for 16 weeks.  Before treatment, at weeks 8 and the end 

of treatment, all of animals were took blood sample and urine for AST and ALT analysis.  

At weeks 16 all animals in treatment groups were autopsied.  While Recovery Groups 

were autopsied at weeks 18.  Liver organs were quickly removed, weighed and immersed 

in Bouin’s solution.   

AST and ALT level were analyzed with Diasys
®
 kit reagent and were measured by 

spectrophotometer. Histological preparation used paraffin method and stained with 

hematoxylin-eosin.  Slides were examined under microscope for analyzed the diameter of 

centralist vein and endothelial cell of liver organs. 
 

Table 1.  Groups of animal treatment 

 N Normal group 

Dose Groups D1 Sample 80mg/200gBW 

 D2 Sample 400mg/200gBW 

 D3 Sample 2000mg/200gBW 

Recovery 

Groups 

RD1 Sample 80mg/200gBW 

RD2 Sample 400mg/200gBW 

RD3 Sample 2000mg/200gBW 

 

Statistical analysis 

All quantitative data were analyzed using computer programme, Statistical Product and 

Service Solution (SPSS) 11.5 for windows. Normality test with Kolmogorov-Smimov 

and homogenity test with Levene variance.  ANAVA test continuing with LSD test.  A p 

value below 0.05 was chosen as the limit of statistical significance. 

 

RESULT AND DISCUSSION 
This assay is an advanced research after the efficacy assay was done.  Three variance 

doses used were calculated until 25 times the effective dose.  This high dose sample was 

fed to rats male and female for 16 weeks.  Animal models used were normal rat male and 

female, to reduce sex variance, which was divided into Dose groups and Recovery 

groups.  The aim of recovery group is to investigate the recovery effect after treated with 

high dose of ethanolic Fenugreek extract for 16 weeks.   

 

 
 

Figure 1. Aspartate aminotransferase blood level in male rats in before treatment, week 8, 

week 16 and for Recovery groups in week 18. 

 

 



Proceeding of International Conference on Medicinal Plants - Surabaya,Indonesia 21-22 July 2010 

 

50 

 

 
 

Figure 2. Aspartate aminotransferase blood levels in female rats before treatment, week 8, 

week 16 and for Recovery groups in week 18. 

 

 
 

Figure 3. Alanine aminotransferase blood levels in male rats before treatment, week 8, week 

16 and for Recovery groups in week 18. 

 

 
 

Figure 4. Alanine aminotransferase blood levels in female rats before treatment, week 8, 

week 16 and for Recovery groups in week 18. 

 

Analysis of blood chemicals for liver function was done in three times evaluation, before 

treatment, in the middle of treatment (week 8) and at the end of treatment before autopsy 

(except recovery groups).  Result of AST and ALT analysis in male and female rats were 

showed in figure 1-4.  Furthermore, data were analyzed with statistical method, SPSS, to 

investigate whether there is difference significance or not.  ANAVA analysis showed that 

there are differences between groups in different times.  But overall, there are no 

differences between treated groups and normal group significantly (α=0.05) in the same 

time sampling.  We can say that high dose sample treatment for 16 weeks, did not cause 

increasing blood level of liver enzymes, AST and ALT.   
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Increasing of AST and ALT indicates liver damage phenomena.  Firstly, the damage of 

liver cells membrane caused releasing mitochondrial and cytosolic enzymes, such as AST 

and ALT.  So that, the blood levels of this two enzymes will be increase.  

 

 
Figure 5.  Diameter of liver centralis vein in male and female rats after treated with 

ethanolic Fenugreek extract for 16 weeks 

 

 
Figure 6.  Weight of liver organ in male and female rats after treated with ethanolic 

Fenugreek extract for 16 weeks 

 

After autopsied, the liver organs were macroscopic investigated.  In figure 6 shows that 

there is no difference between groups in male and female groups.  ANAVA analysis 

shows there is no difference of weight liver organs significantly (α=0.05).  

 

 
Figure 7.  Body weight data of male rats before treatment, week 8, week 16 and for Recovery 

groups in week 18. 

 

Histological preparation was done with paraffin methods and then slides were examined 

under microscope.  Parameter for this examination is measuring the diameter of centralis 

vein, as showed in figure 5.  Increasing diameter of centralis vein could be as indication 
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for a damage in liver organ.  The data were analyzed also with two way ANAVA method, 

with results no differences between groups significantly (α=0.05).    

 

 
Figure 8. Body weight data of female rats before treatment, in week 8, week 16 and for 

Recovery groups in week 18. 

 

Another parameters is body weight.  In figure 7 and 8 shows that long term treatment of 

high dose sample for 16 weeks, did not increase or decrease body weight of treated rats 

comparing with normal rats. 

 

Histological preparation of Male liver organs 

Normal 

group 

D1 D2 D3 RD1 RD2 RD3 

 

 

Histological preparation of Female liver organs 

Normal 

group 

D1 D2 D3 RD1 RD2 RD3 

 
Figure 9. Histological preparation of liver from each groups after treated 16 weeks and 18 

weeks for recovery groups. 

 

 

CONCLUSION 
High dose treatment (2000mg/200gBW) of ethanolic Fenugreek extract for long term 

used (16 weeks) did not caused negative effect on rats liver organ. 
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Abstract : Malondialdehyde, a product of lipid peroxidation, was often used as an indicator to 

detect oxidative stress damage in the body. Lipid peroxidation is associated with progression of 

atherosclerosis.  It had been known that onion (Allium ascalonicum L.) can be used as an 

antioxidant and hypolipidemic agent, but whether onion can decrease MDA plasma in 

hypercholesterolemia mice induced by yolk is still unknown. The aim of this research was to 

investigate effect of onion’s extortion water on hypercholesterolemia mice MDA plasma level. 

This was an experimental laboratory research with post test only design. The measured parameters 

were cholesterol and MDA level on tested groups. Groups were divided into yolks group; yolks 

group plus addition of  80% shallot extortion water, simvastatin and aquadest groups were 

separately used as positive and negative controls. The result showed that there was significant 

difference between high fat feed group which added 80% onion’s extortion water and high fat feed 

group only. Addition of 80% onion’s extortion water in high fat feed groups has decreased MDA 

plasma level equal to normal feed group. As the conclusion, this research proves that onion’s 

extortion water has an effect to decrease mice MDA plasma level by using 80% onion at the best. 

  

 Keywords :   malondialdehyde, onion (Allium ascalonicum L.), cholesterol 

 

 

 

INTRODUCTION 
Indonesia’s predominant case of mortality has shifted from infectious diseases to 

degenerative diseases, named  circulation system diseases. These consist of heart and 

circulatory diseases. Based on ICD X,  there  are more than  10 diseases in circulation 

system. Some of them are chronic rheumatic heart disease, ischemic heart  disease and 

cerebral blood vessel  disease (Jamal, 2004). 

Circulation system diseases have several risk factors such as; smoking habit, 

diabetes mellitus, hypercholesterolemia, hypertension and obesity. Over past decades, 

there are indicates of increasing  risk factors prevalence. In 1993-1998 , MONICA 

Survey reported the prevalence of hypercholesterolemia have been increased from 13.6% 

to 16.5 % in men and  from 16 % to 17% in women. Obesity has been increased from 

2.3% to 3.7 % in men and  from 16 % to 17% in women (Jamal, 2004). 

 Most common cause of circulation system diseases was generated from 

atherosclerosis effects. The process have been began in childhood and continued as 

clinical manifestations  in middle ages and  elderly. It mainly hit medium-sized arteries, 

coronary artery, carotid, basilar, vertebral, iliac, femoral and so forth. Large arteries, such 

as aortic, usually have aneurism as  a complication. Commonly,  the most heavily 

affected  is coronary artery (Pratanu, 1995). 

There are several theories about pathogenesis of atherosclerosis. The most 

popular is aterogenesis can be stimulated from  arterial endothelial damage. It can caused 

by mechanical, viral infection (herpes virus and citomegalo), and increasing of specific 
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metabolites  substances, such as glucose and cholesterol (Pratanu, 1995;Halliwell, 1999). 

Research on experimental animal  showed  that given  high–cholesterol diet would lead to 

aterosclerosis (Wissler, 1990). 

Many research present  that oxidative stress play a rule in the occurrence  of 

atherosclerosis (Stocker, 2004). Oxidative stress was caused by imbalance of free radical 

and antioxidants. Free radicals were defined as atoms or molecules which has un-paired 

electron in outermost layer and has high capability to react  with surrounding molecules 

(Halliwell, 1999).  Oxidized LDL  will be phagocitized by macrophages to form foam 

cells. Phagocytosis process by neutrophil cells, monocytes and limfosit also produce free 

radical that would increase the condition of oxidative stress (Murray, 2000; Sargowo, 

1997). 

If free radicals attack, the lipid might be oxidized and formed lipid peroxidation. 

Lipid peroxidations proceed through several stages, which called as initiation, 

propagation and termination (Thomas, 1998). End of these reactions is transformation of 

the fatty acid chain into various compounds that are toxic to cells, such as 

malondialdehyde (MDA), 9-hydroxy-nonenal and various hydrocarbons such as ethane 

and pentane (Sukmawati, 2005). Cholesterol lowering drug, named simvastatin, can 

decrease plasma MDA concentration of mice  proportional to increasing doses (Sadikin, 

2003). 

Research on experimental animal showed that antioxidants can inhibit the 

occurrence of atherosclerosis (Mustafa, 2005). Therefore, research on material that 

contain antioxidants  and its effect in preventing atherosclerosis needs to be done. One of 

the natural ingredients that contain antioxidants is onion. Antioxidants ability of onion  

can be seen from reduced number of liver lipid peroxidation of mice protected by onion 

before given CCl4 and improved number of hepatic  glutathione (Harahap, 1995).  

Besides its function as antioxidant,  result of research show that onion can decrease the 

amount of cholesterol of rabbits which were feed with sucrose in significant amounts 

(Sadikin, 2005). 

Until now there has been no research on the antioxidant effects of onion to experimental 

animals in hypercholesterolemia condition. So, this research addressed to investigate the 

antioxidant effect of onion by  onion extortion were given to mice  with high-cholesterol 

diet fed and then analyzed plasma MDA concentration of mice. 

 

METHODS AND MATERIALS 

This was experimental research using post test only with control design. This study used 

30 male white mice with approximately 4 months age. All of these experimental animals 

were randomly divided into six groups (each group consisted of five mice). The groups 

are: 

P1: Group of mice were given normal diet fed + drinkable water as negative control 

P2 : Group of mice were given  egg yolk in addition to normal fed + drinkable water 

P3 : Group of mice were given  egg yolk in addition to normal fed + onion extortion with 

80% concentration. 

P4 : Group of mice were given  egg yolk in addition to normal fed + simvastatin  at 

0.0026 mg/g BB which had been converted from human dose as positive control, in the 

form of  solutions in distilled water as much as 1 ml per oral. 

Drinkable water as negative control, egg yolk, onion extortion, and  simvastatin are given 

through  gastric sonde. Type of egg yolk is raw egg yolk that derived from races chicken 

in 1 ml dose. Egg yolk  were carried out everydays for 5 weeks, in condition three weeks 

before onion extortion  fed and two weeks with onion extortion fed. Onion extortion 

obtained from Bima Brebes Onion variety an average age 2-2.5month with 80% of 

concentration. Onion extortion fed done for two weeks period and at the same time also 

given 1 ml egg yolk (1:10 dillution). But, both of fed has interval time in given 

approximately  1 hour. Simvastatin is given in the form of tablet dissolved with distilled 
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water with a dose at 0.0026 mg/g BB which had been converted  from human doses. 

Simvastatin conducted for two weeks period and at the same time also given 1 ml egg 

yolk (1:10 dillution). But, both of fed has interval time in given approximately 1 hour. 

At  the appointed time, mice were ethically sacrificed and blood were taken from heart.  

Total cholesterol measurement made in accordance Enzimatic Colorimeter Method 

CHOD PAP Test. MDA measurement was based on Wills method. 

 

RESULT AND DISCUSSION 

Cholesterol Concentration 

  Plasma cholesterol concentration of each group (P1,P2 , P3,P4) can be seen in 

Table 1. The data presented that P2 has higher   cholesterol concentration than P1. Test 

statistical (Table 2) showed significant difference (p <0.005). This test showed that 

addition of egg yolk to the mice treated on 5 weeks  will increase total cholesterol level of 

mice plasma with an average value of 149.16 mg/dL. The same research result was also 

obtained in studies conducted by by Anggraini CD that proved egg yolk given  at 6.25 

gr/kgBB/ hari for 28 days period to white mice can cause hypercholesterolemia with 

cholesterol levels on average 134.83 mg/dL.    This result test supported by theory which 

state egg yolks can raise levels of total cholesterol in the blood because the fat content 

contained in. The mechanism is the egg yolk is a source of exogenous cholesterol in the 

body that can increase level of total cholesterol in the blood (Anggraeni, 2009). 

 
Table 1   . Plasma Cholesterol Concentration of Each group (mg/dL) 

MICE GROUPS 

P1 P2 P3 P4 

1 70.83 141.66 72.83 37.04 

2 61.11 140.27 75.30 40.74 

3 59.72 151.38 61.72 35.80 

4 59.72 155.55 62.96 38.27 

5 56.94 156.94 74.07 33.33 

Total 308.32 745.8 346.88 185.18 

Mean 61.66 149.16* 69.38** 37.04*** 

                              *p<0,05 vs P1; **p<0,05 vs P2; ***p<0,05 vs P3. 

 

  P3 showed decreased level of total cholesterol compared to the P2 and the 

difference was statistically significant. Based on the result obtained, onion extortion has 

the effect as lowering total cholesterol is marked by decreased total cholesterol level of 

mice plasma that had been induced to hypercholesterolemia. But hypolipidemic effect of 

onion extortion is still lower compared with simvastatin. 

  The decline in total cholesterol level of mice plasma showed that onion extortion 

containing active compound that are hypolipidemic to total cholesterol level of mice 

plasma. The result of this study strengthen the result of other studies that also show onion 

can decrease cholesterol level in rabbits fed with sucrose in significant amounts (Sadikin, 

2003). There are some active compounds in the onion which have hypolipidemic effect, 

such as flavonoids, quercetin, disulfide propyl alil, pectin and allisin. The working 

mechanism of allisin is through inhibition of endogenous cholesterol syntesis. 

Characteristic  of  unsaturated alil chains which  can easily reduce to saturated propyl 

chain, thereby reducing   ADH level which is essential for the synthesis of triglycerides 

and cholesterol. Allisin also has characteristic to  bind SH group of CoA which required 

for cholesterol synthesis (Jaelani, 2007). 

 

Plasma MDA Concentration 
Plasma MDA concentration of each group (P1, P 2, P3, P4) can be seen in Table 2. The 

data presented that P2 show the increase of MDA concentration compared to P1. 



Proceeding of International Conference on Medicinal Plants - Surabaya,Indonesia 21-22 July 2010 

 

57 

 

Statistical test (Table 2) showed significant difference (p<0,05). Thus, egg yolk can 

increase the MDA’s concentration. This proves that the addition of egg yolk to mice 

treated on 5 weeks can cause the increasing of MDA level with an average rate 0.1224 

nmol/mL. The increasing of concentration MDA’s plasma occurs through LDL oxidation 

caused by hypercholesterolemia condition in giving high-diet cholesterol. High-fat diet 

can increase blood triglyceride levels and lipid peroxidations, decrease of thiols 

levels(Wilson 2007). 

 
Table 2   . Plasma MDA Concentration of Each group (nmol/mL) 

MICE GROUPS 

P1 P2 P3 P4 

1 0.039 0.283 0.048 0.033 

2 0.042 0.031 0.059 0.009 

3 0.037 0.145 0.047 0.036 

4 0.044 0.063 0.024 0.027 

5 0.028 0.089 0.053 0.015 

Total 0.190 0.612 0.231 0.120 

Mean 0.038 0.122* 0.046** 0.024*** 

                         *p<0,05 vs P1; **p<0,05 vs P2; ***p>0,05 vs P3. 

 

  The oxidation process initiated when free radical attack hydrogen atom PUFA in 

LDL. Catalyzed by Fe
2+

, peroxide sulfide formed radical  hydroxyl which can generate 

chain reaction. Finally, fat degradation occurred and formed a variety of product, such as 

MDA, ethane and pentane. MDA appears in the blood and urine. Its can use as an  

indicator of free radical damages (Widowati, 2007) 

P3 presented significant decrease of plasma MDA compared to P2 (Table 2). Based on 

result test, onion extortion is significant can decrease concentration of mice plasma 

MDA. It can be related with antioxidant activity in onion, defined quersetin which 

include  in flavonoid classification (Stajner, 2003;O’Reilly, 2001). Another research  

found that quersetin can decrease plasma concentration on gastric homogenates in 

condition ulcers suffering by etanol induced effect in mice (Coskun , 2004). 

  Quersetin works with by breaking perhidroksil radical chain, eliminating metal 

ions reactive power and capture reactive oxigen compounds directly, such as OH, 

ONOOH and HOCL. In-vitro experimental presented that radical quersetin can reduced 

back into quersetin by vitamin C (Halliwell, 1999). Onion has both of two component, 

named quersetin and vitamin C, therefore can increase antioxidant activity. 

  Onion also has another component which can inhibit lipid peroxidation, named 

sulfur. Onion has high antioxidant activity if  compared to yellow onion and Welsh onion 

(Stajner, 2003). Flavonoid compounds where contained in onion also stable during 

boiling process, so this process does not reduce the amount of flavonoids (Aoyama, 

2007). 

 

The relationship between plasma MDA concentration and Mice plasma cholesterol 

concentration 
  Several researchs presented that free radical play a role in occurrence of 

atherosclerosis. Cholesterol  carried in lipoprotein of plasma and the largest proportion of 

cholesterol contained in LDL (Murray, 2004). Lipids, which contained in LDL 

lipoprotein susceptible to free radical. Oxidized LDL will be phatogocitized by 

macrophages to form foam cells. Foam cell is an early sign of atherosclerosis.Research 

on mice DM show that MDA can use as predictor of the occurrence of atherosclerosis 

(Musthafa, 2000). 

  On this research, decreasing of MDA plasma concentration is related with 

decreasing of mice plasma cholesterol concentration. Pearson Correlation test between 
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MDA plasma concentration and mice plasma cholesterol concentration show very 

strength positive correlation with coefficient 0.625. Although the study was not 

conducted measuring LDL concentration, but decreased the total cholesterol 

concentration has strong possibility that will reduce  the concentration of LDL, so that 

oxidation of LDL decrease and MDA level decreased. The result of this study also 

support other research which found that giving simvastatin  also reduce MDA 

concentration and its reduce similar with increasing simvastatin doses.Therefore, this 

research proves that onion can reduce MDA cocentration in mice by 

hypercholesterolemia induced. 

 

CONCLUSION 
  Extortion onion with 80% concentration can decrease mice plasma MDA level by 

hypercholesterolemia induced. There is strong positive correlation between plasma MDA 

concentration and plasma cholesterol concentration. 
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Abstract : Shorea faguetiana (yellow meranti) is a species of plant in the Dipterocarpaceae 

family. It is locally known as Meranti Damar Hitam, Meranti Kelim, Meranti Telepok and Seraya 

Kuning. The wood of Shorea is used for planks, building construction, furniture and plywood 

industry. Meanwhile, the dammar is used for varnish glues, fuel of torch, medicine for dysentery, 

skin diseases  and gonorrhea. Previous studies on several  species showed that this genus is a 

source of oligostilbenes compound such as monomer, dimer, trimer, tetramer, hexamer, heptamer 

and octamer. These compounds exhibited a variety of significant bioactivities including anti-

bacterial, anti-fungi, anti-HIV, chemoprevention of cancer and hepatoprotective. A phytochemical 

investigation on this plant has been conducted.  The stem bark  of  S. faguetiana which was 

collected from  Belum Forest, Perak (voucher specimen WYA 141) was extracted with acetone at 

room temperature. The acetone extract was subjected to purification by using several 

chromatographic techniques such as thin layer chromatography, vacuum liquid chromatography 

and radial chromatography. Two oligostilbenes,  α-viniferin (1) and laevifonol (2) have been 

isolated and identified. The chemical structures of isolated compound were elucidated by H
1 

and 
13

C-NMR and also by comparison with the literature data.   

 

Keywords: Dipterocarpaceae, Shorea faguetiana, oligostilbene, α-viniferin, laevifonol  

 

 

INTRODUCTION 

 
The Dipterocarpaceae is relatively large family of tropical plants consists of 16 

genera and approximately 600 species [Cronquist, 1981]. Shorea is the largest and 

economically important genus of this family with at least 167 species. This genus is 

widely distributed in the Southeast Asia regions, especially in Malaysia and Indonesia 

[Symington, 1974]. In Peninsula Malaysia, Shorea also known as Balau, Meranti Pa’ang, 

Meranti Damar Hitam and Meranti Merah [Burkill, 1966].  The wood of Shorea is used 

for planks, building construction, furniture and plywood industry [Henye, 1987]. 

Meanwhile, the dammar is used for varnish glues, fuel of torch, medicine for diarrhea, 

skin diseases, dysentery  and gonorrhea [Misra and Ahmad, 1997]. This genus is a source 

of oligostilbenes such as monomer, dimer, trimer, tetramer, hexamer, heptamer and 

octamer [Sotheeswaran and Pasupathy, 1993] with  a variety of bioactivities including 

anti-bacterial [Sultanbawa et al.,1987], anti-fungi  [Bokel et al., 1988], anti-HIV [Dai et 

al., 1998], chemoprevention of cancer [Jang et al., 1997] and hepatoprotective [Oshima et 

al., 1993]. In this paper, we wish to report the isolation and characterization of chemical 

compound from the stem bark of S. faguetiana. 

 

 

EXPERIMENTAL 

General 
1
H and 

13
C-APT NMR were recorded in Acetone-d6 using JEOL ECP400 spectrometer 

(400 MHz for 
1
H and 100 MHz for 

13
C). UV spectra was recorded on Shimadzu UV-160 

(200-400 nm). IR spectra was recorded on a Perkin Elmer GX FTIR spectrometer with 

chloroform as solvent. The conventional vacuum liquid  chromatography was done over 
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silica gel 60 GF245 (TLC grade) (Merck, art. 7747). Radial chromatography was 

performed on Chromatotron by using silica gel 60 PF254 containing gypsum (TLC grade) 

(Merck, art. 7749). TLC was performed on pre-coated silica gel (Merck, Kieselgel 60 F254 

0.25 mm) and detected by UV light (254 nm) or by CeSO4 spraying reagent. Mp was 

measured by Stuart SMP10 melting point apparatus and is uncorrected. Optical rotation 

was recorded on JASCO DIP-370 Digital polarimeter (589 nm). Mass spectra was 

detected by GCxGC-MS(ToF) spectrometer. 

 

Plant material 

The stem bark of S. faguetiana was collected from Hutan Belum, Perak and a voucher 

specimen (WYA141) was deposited at the Herbarium of Universiti Kebangsaan Malaysia 

(UKMB). 

 

Extraction and isolation 

The dried powdered of stem bark of S. faguetiana (500 g) was macerated with acetone at 

room temperature.. The extract solution was concentrated using rotary evaporator to yield 

a brownish acetone extract (30.0 g, 6.0 %). A portion (16.0 g) of acetone extract was 

fractionated by vacuum liquid chromatography (VLC) eluted with n-hexane:EtOAc 

(increasing polarity of EtOAc). The eluates that showed the same profile on TLC 

chromatogram were combined to give five fractions (A-E). Further purification of 

fraction B (706 mg) by sephadex LH-20 column chromatography using  100% MeOH 

solvent system afforded compound 1 (8.0 mg). Fraction D (282 mg) was purified with 

radial chromatography (n-hexane:CHCl3:MeOH, 1.5:8.0:0.5) gave compound 2 (5.0 mg).  

 

Compound (1): Brown amorphous powder (8.0 mg), mp: 230°C. optical rotation 
20][ Dα -

33° in MeOH (c = 0.1),UV λmax (MeOH) nm: 285. IR(NaCl) νmax cm
-1

: 3369, 1615, 1515, 

1484, 1440,1362, 1243, 1161, 1171, 1113, 1071, 831. ESIMS m/z 678 [M+H]
+
 C42H30O9. 

1
H NMR δ 3.95 (1H, br s, H-8a), 4.67 (1H, d, J=10.0 Hz, H-8c), 4.61 (1H, d, J=6.2 Hz, 

H-8b), 5.95 (1H, d, J=10.0 Hz, H-7c), 4.90 (1H,d, J= 6.2 Hz, H-7b), 6.58 (1H, d, J=1.8 

Hz, H-14c), 6.05 (1H, br s, H-7a), 6.20 (1H, d, J=2.0 Hz, H-12c), 6.22 (1H, d, J=2.0 Hz, 

H-12b), 6.23 (1H, d, J= 1.8 Hz, H-12a), 5.98 (1H, d, J=2.0 Hz, H-14b), 6.71(2H, d, J=8.6 

Hz, H-3a/5a), 6.71 (1H, d, J=1.8 Hz, H-14a), 6.78 (2H, d, J=8.4 Hz, H-3b/5b), 6.71 

(2H,d, J= 8.6 Hz, H-3c/5c), 7.02 (2H, d, J=8.2 Hz, H-2a/6a), 7.04 (2H, d, J=7.7 Hz, H-

2c/6c), 7.22 (2H, d, J=8.6Hz, H-2b/6b). 
13

C-APT NMR δ 46.4 (C-8a), 52.9 (C-8c), 

55.8(C-8b), 86.4 (C-7a), 90.1 (C-7c), 95.7 (C-7b), 98.1 (C-12a), 97.0 (C-12b), 96.6 (C-

12c), 105.9 (C-14c), 106.3 (C-14a), 105.9 (C-14c), 115.8(C-3a), 115.8 (C-5a), 116.2 (C-

3b), 116.2 (C-5b), 116.2 (C-3c), 116.2 (C-5c), 118.9 (C-10b), 119.7 (C-10c), 120.9 (C-

10a), 128.2 (C-2c), 128.2 (C-6c), 128.3 (C-2a), 128.3(C-6a), 128.8 (C-2b), 128.8 (C-6b), 

132.0 (C-1c), 132.0 (C-1a), 132.6 (C-1b), 138.7 (C-9c), 139.8 (C-9b), 141.3 (C-9a), 157.9 

(C-4c), 158.3 (C-4a), 158.5 (C-4b), 159.5 (C-13b), 159.5 (C-13a), 160.7 (C-13c), 161.6 

(C-11a), 161.0 (C-11b), 161.9 (C-11c).   

 

Compound (2): dark yellow gum (5.0 mg), mp: 240°C, optical rotation 
20][ Dα -224° in 

MeOH (c = 0.1),UV λmax (MeOH) nm: 283. IR(NaCl) νmax cm
-1

: 3367, 1788, 1641, 1517, 

1453, 1338, 1260, 1161, 1126, 1030, 836. ESIMS m/z 628 [M+H]
+
 C34H28O12. 

1
H NMR δ 

3.29 (1H, d, J=10.6 Hz,  H-8), 3.98 (1H, dd, J=10.2, 4.4 Hz, H-6”), 4.06 (1H, dd, J=10.2, 

1.7 Hz, H-6”), 4.22 (1H, brs, H-5”),  4.41 (1H,  brs, H-4”), 5.04 (1H, d, J=7.7 Hz, H-7’), 

5.27 (1H, d, J=11.4 Hz, H-7), 5.90 (2H, d, J =2.2 Hz, H-10’/14’), 6.15 (1H, t, J=2.1 Hz, 

H-12’), 6.17 (1H, d, J=2.2 Hz, H-12), 6.74 (2H, d, J= 8.8 Hz, H-3/5), 6.74 (2H, d, J=8.8 

Hz,  H-3’/5’), 6.96 (2H, d, J=8.4Hz, H-2’/6’), 7.16 (1H, brs, H-14), 3.24 (1H, brs, H-8’). 
13

C-APT NMR δ 56.0 (C-8), 56.6 (C-8’), 74.5 (C-5”), 75.0 (C-12a/12c), 106.7 (C-6”), 

80.9 (C-2”), 88.9 (C-4”), 89.8 (C-7), 94.0 (C-7’), 96.8 (C-12), 102.1 (C-12’), 106.9 (C-
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10’), 106.9 (C-14’), 110.5 (C-14), 115.5 (C-3’), 115.5 (C-5’), 115.8 (C-3), 115.8 (C-

5),118.6 (C-10), 128.0 (C-2), 128.0 (C-6), 128.8 (C-2’), 128.8 (C-6’), 129.8 (C-9), 131.7 

(C-1), 132.2 (C-1’), 145.7 (C-9’), 122.8 (C-3”), 158.0 (C-4’), 158.4 (C-13), 158.8 (C-4), 

159.6 (C-11’), 159.6 (C-13’), 160.9 (C-11), 171.8 (C-1”). 

 

RESULTS AND DISCUSSION 
Compound 1  was obtained as brown amorphous powder (8.0 mg), optical rotation 

20][ Dα -33° in MeOH. The IR spectrum showed the presence of hydroxyl (3369 cm
-1

), 

aromatic (1615,1515, 1484, 1440 cm
-1

), oxyaryl (1362, 1243, 1171, 1113, 1071 cm
-1

) and 

1,4-disubstituted benzene (831 cm
-1

). The compound revealed a molecular ion peak at m/z 

678 in the MS which corresponded to molecular formula C42H30O9. The 
1
H and 

13
C-APT 

NMR spectra showed typical signal of a trimmer stilbenoid (Table 1). The 
1
H NMR 

spectrum of 1 showed proton signals which represented 3 units of 4-hydroxyphenyl at δH 

7.02 (2H, d, J = 8.2 Hz), 6.71 (2H, d, J = 8.6 Hz), 7.04 (2H, d, J = 7.7 Hz), 6.78 (2H, d, J 

= 8.4 Hz), 7.22 (2H, d, J = 8.6 Hz) dan 6.71 (2H, d, J = 8.6 Hz). In addition, the presence 

of 3 units of 1, 2, 3, 5-tetrasubstituted benzene were proved by 6 meta-coupled doublets 

at δH 6.71 (1H, d, J = 1.8 Hz), 6.58 (1H, d, J = 1.8 Hz), 6.23 (1H, d, J = 1.8 Hz), 6.22 

(1H, d, J = 2 Hz), 6.20 (1H, d, J = 2 Hz) dan 5.98 (1H, d, J = 2 Hz). The remaining 

signals at δH 6.05 (1H, br s), 3.95 (1H, br s), 4.90 (1H, d, J = 6.2 Hz), 4.61 (1H, d, J = 6.2 

Hz), 5.95 (1H, d, J = 10.0 Hz) dan 4.67 (1H, d, J = 10.0 Hz)  indicated the presence of 3 

units of trans-2, 3-dihydrofuran. The 
13

C-APT spectrum exhibited 36 signals that 

represented 42 carbons (6 equivalent carbon at 2/6a, 3/5a, 2/6b, 3/5b, 2/6c, 3/5c at δC 

128.3, 115.8, 128.8, 116.2, 128.2, 116.2), which consist of 9 oxyaryls at δC 158.3, 161.6, 

159.5, 158.5, 161.0, 159.5, 157.9, 161.9, 160.7, 6 aliphatics at  δC 86.4, 46.4, 95.7, 55.8, 

90.1, 52.9, 9 quartenary at δC 132.3, 141.3, 120.9, 132.6, 139.8, 118.9, 132.0, 138.7,119.7 

and 6 aromatics carbon in 3 units of 1,2,3,5-tetrasubstituted benzene at δC 98.1, 106.3, 

97.0, 108.6, 96.6, 105.9. Both 
1
H NMR and 

13
C NMR data of 1 were consistent to a 

trimmer stilbenoid, α–viniferin. These assignments were proved by comparison with 

literature data of α–viniferin (Table 1) which was previously isolated from Dipterocarpus 

retusus [Muhtadi  et al, 2005].  

 

Table 1. 
1
H and 

13
C data of 1 and comparison with αααα–viniferin (Dipterocarpus retusus) 

 

No. 

C 

1 

 

α–viniferin 

 

1 

 
α–viniferin 

 

δC δC ∆H ∆H 

 1a 132.3 132.0 - - 

2a/6a 128.3 128.2 7.02 (d, 8.2) 7.01 (d, 8.8) 

3a/5a 115.8 115.7 6.71 (d, 8.6) 6.70 (d, 8.8) 

4a 158.3 158.2 - - 

7a 86.4 86.4 6.05 (br s) 6.07 (br s) 

8a 46.4 46.4 3.95 (br s) 3.95 (br s) 

9a 141.3 141.2 - - 

10a 120.9 120.9 - - 

11a 161.6 160.6 - - 

12a 98.1 98.0 6.23 (d, 1.8) 6.22 (d, 1.8) 

13a 159.5 159.3 - - 

14a 106.3 106.2 6.71 (d, 1.8) 6.71 (d, 1.8) 

1b 132.6 132.5 - - 

2b/6b 128.8 128.7 7.04 (d, 7.7) 7.02 (d, 8.8) 

3b/5b 116.2 116.1 6.78 (d, 8.4) 6.78 (d, 8.8) 

4b 158.5 158.4 - - 

7b 95.7 95.6 4.90 (d, 6.2) 4.90 (d, 6.2) 

8b 55.8 55.7 4.61 (d, 6.2) 4.60 (d, 6.2) 

9b 139.8 141.2 - - 
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10b 118.9 118.8 - - 

11b 161.0 161.6 - - 

12b 97.0 98.0 6.22 (d, 2.0) 6.24 (d, 2.0) 

13b 159.5 159.3 - - 

14b 108.6 108.6 5.98 (d, 2.0) 5.98 (d, 2.0) 

1c 132.0 132.0 - - 

2c/6c 128.2 128.1 7.22 (d, 8.6) 7.22 (d, 8.8) 

3c/5c 116.2 116.1 6.71 (d, 8.6) 6.76 (d, 8.8) 

4c 157.9 157.9 - - 

7c 90.1 90.0  5.95 (d, 10.0) 5.92 (d,10.0) 

8c 52.9 52.8  4.67 (d, 10.0) 4.68 (d, 10.0) 

9c 138.7 138.7 - - 

10c 119.7 119.7 - - 

11c 161.9 161.7 - - 

12c 96.6 96.9 6.20 (d, 2.0) 6.20 (d, 2.0) 

13c 160.7 160.7 - - 

14c 105.9 105.8 6.58 (d, 1.8) 6.59 (d, 2.0) 

          ∆H & δC, measured in acetone-d6 at 400 MHz (
1
H) and 100 MHz (

13C) 
 

 
Figure 1.  αααα–viniferin 

 

Compound 2 was isolated as a dark yellow gum (5.0 mg) which has optical rotation 
20][ Dα -224° in MeOH. The UV spectrum showed absorption at λmax 283 nm in MeOH 

which is characteristic for a phenolic group. The IR spectrum indicated the presence  of  

hydroxyl (3367 cm
-1

), carbonyl (1788 cm
-1

), aromatic (1641, 1517, 1453  cm
-1

 ), oxyaryl 

(1338, 1260, 1161,1126, 1030 cm
-1 

) and 1,4-disubstituted benzene (836 cm
-1

 ). The mass 

spectrum showed a molecular ion peak at m/z 628 which corresponded to the molecular 

formula C34H28O12. The 
1
H-NMR spectrum showed the presence of 4 pairs of AX protons 

at  δH 6.47 (2H, d, J=8.8 Hz, H-3/5), 6.74 (2H, d, J=8.8 Hz, H-2’/6’), 6.74 (2H, d, J=8.8 

Hz, H-3’/5’) and 6.96 (2H, d, J=8.4 Hz, H-2’/6’); a pair of AX2  proton at  δH 5.90 (2H, d, 

J=2.2 HZ, H-10’/14’) and 6.15 (1H, t, J=2.1 Hz, H-12’); a pair of meta coupled aromatic 

protons at δH 6.17 (1H, d, J=2.2 Hz, H-12) and 7.16 (1H, br s, H-14) and eight aliphatics 

proton at δH  3.24 (1H, brs, H-8’), 3.29 (1H, d, J= 10.6 Hz, H-8), 3.98 (1H, dd, J= 10.2, 

4.8 Hz, H-6”), 4.06 (1H, dd, J= 9.9, 2.2 Hz, H-6”), 4.22 (1H, brs, H-5”), 4.41 (1H, brs, H-

4”), 5.04 (1H, d, J=7.7 Hz, H-7’) and 5.27 (1H, d, J=11.4 Hz,H-7). In addition to these 

signals, the presence of two benzyclic protons at at 3.24 (1H, brs, H-8’) and 5.04 (1H, d, 

J=7.7 Hz, H-7’) are characteristic for trans-2,3-diarylbenzofuran moiety. The 
13

C-APT 

NMR spectrum exhibited 28 signals that represent 34 carbon, which consist of one 

carbonyl (δc 171.8 ppm), six oxyaryl carbons (δc 158.0,158.4, 158.8, 159.6, 159.6, 180.9), 

nine aliphatic carbons (δc 56.0, 56.3, 74.5, 75.0, 80.9, 88.9, 89.8, 94.0, 122.8) and 

eighteen aromatic carbons (δc 96.8, 102.1, 106.9, 106.9, 110.5, 115.5, 115.5, 115.8, 

115.8, 118.6, 128.0, 128.0,128.8, 128.8, 129.8, 131.7, 132.3, 145.7). Based on analysis of 

the 
1
H and 

13
C-APT NMR spectral data, Compound 2 consisted of two fragments, an e-
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viniferin and bicyclic ascorbic acid moieties attached to C-7 and C-8 of the dimer stilbene 

skeleton. Further evidence for the structure assigned to compound 2 came from 

comparison of laevifonol NMR spectral data (Table 2) from Shorea seminis [Aminah, 

2003]. 

 
Table 2. 

1
H and 

13
C data of 2 and comparison with laevifonol (Shorea seminis) 

 

No. 

C 

2 

 

laevifonol 

 

2 

 

laevifonol 

 

δC δC ∆H ∆H 

 1 131.7 131.7 - - 

2/6 128.0 128.0 6.96 (d, 8.4) 6.92 (d, 8.5) 

3/5 115.8 116.3 6.74 (d, 8.8) 6.70 (m) 

4 158.8 159.4 - - 

7 89.8 90.9 5.27 (d, 10.4) 5.29 (d, 10.8) 

8 56.0 57.2 3.29 (d, 10.4) 3.22 (d, 10.8) 

9 129.8 132.5 - - 

10 118.6 119.4 - - 

11 160.9 161.6 - - 

12 96.8 97.3 6.16 (d, 2.2) 6.16 (d, 2.2) 

13 158.4 159.1 - - 

14 110.5 111.2 7.16 (brs) 7.14 (brs) 

1’ 132.2 131.9 - - 

2’/6’ 128.8 129.2 6.74 (d, 8.8) 6.71 (m) 

3’/5’ 115.5 115.9 6.74 (d, 8.8) 6.71(m) 

4’ 158.0 158.6 - - 

7’ 94.0 95.0 5.04 (d, 7.7) 5.02 (d, 8.0) 

8’ 56.6 57.2 3.24 (brs) 3.15 (brs) 

9’ 145.7 146.0 - - 

10’/14’ 106.9 107.6 5.90 (d, 2.2) 5.85 (d, 2.1) 

11’/13’ 159.6 159.9 - - 

12’ 102.1 102.6 6.15 (t, 2.2) 6.13 (t, 2.2) 

1” 171.8 173.8 - - 

2” 80.9 81.4 - - 

3” 122.8 123.5 - - 

4” 88.9 89.6 4.41 (brs) 4.34 (brs) 

5” 74.5 74.7 4.22 (brs) 4.19 (m) 

6” 75.0 75.9 3.98 

(dd,4.4,10.2) 

3.98 

(dd,4.4,10.1) 

   4.06 

(dd,1.7,10.2) 

4.09 

(dd,1.7,10.1) 

     

          ∆H & δC, measured in acetone-d6 at 400 MHz (
1
H) and 100 MHz (

13
C) 

 

 

 

 

 

 

 

                   

 

                         

 

 

 
Figure 2.  Laevifonol 
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Abstract : The paper was intended to review a status of research of Burahol (Stelechocarpus 

Burahol (Blume) Hook & Thomson) and also present some notes on the uses and conservation 

actions. Burahol, the Javanese endemic, is very rare and endangered. Since it was documented by 

Heyne on Tumbuhan Berguna Indonesia, there were some botanical reviews of burahol.  

Hereafter, the information were more available on some other aspect such as ecological, chemical 

contains, and the utilization of burahol fruit.  Irawati, et.al.  argue more detail statues of Burahol 

scarcity as eroded, LRcd, though the main cause of the scarceness need to be studied further. 

Nevertheless, it was an important warning that conservation effort is urgently required to 

overcome the extinction of burahol.  The effort not only about protection and preserving the 

existence, but also should give a concern to economic and socio-cultural aspect, for the reason that 

the fruit of Burahol has some good properties as medicine and natural deodorant.  It means that 

burahol has a high potency to be managed as commercial commodity.  This is directed that the 

conservation effort should be done both in-situ and ex-situ. Some kind of research is crucial to be 

conducted, in order to support the in-situ and ex-situ conservations, such as silviculture (seed 

source selection, seed handling, silviculture technique, breeding, improving productivity) and 

economical aspect.   

 

Keywords: Burahol, Conservation, Research statues, Review  

 

 

INTRODUCTION  
Burahol, the Indonesian name of Stelechocarpus burahol (Blume) Hook & 

Thomson, is a very rare and endangered tree. Burahol is unique due to the fruit that is 

borne on the lower trunk. Traditionally, burahol was used as natural deodorance [Heyne, 

1987; Sunarto, 1987; Verheij dan Coronell, 1997].  This Javanese endemic tree was 

mostly planted surounding  King Palace,  and the fruits were consumed by princess for 

their fragrance.    

Recently, Burahol tree is very limited.  It just could be found in some 

conservation area, such as in Merubetiri National Park [Heryanto & Garsetiasih, 2005] 

Leuwung Sancang Protection Forest, Cikalong, Cipatujah, and Karangnunggal [Pikiran 

Rakyat, 07/08/2003].  Burahol also could be found as collection tree of endanger species 

at Bogor Botanical Garden and Ujung Kulon National Park.  

The economic value of Burahol is almost neglected and this is the main reason 

why not many people interested to cultivate this plant [Tisnadjaja, et.al,  2006].  Whereas, 

some newly research showed that the fruit of Burahol was not only good as deodorant, 

but also has some medicinal properties. Verheij dan Coronell (1997) argue that burahol 

could be use as pregnancy prevention, diuretic, and for inflammation.   

Considering that situation, it means that burahol has a high potency to be 

managed as commercial commodity.  Conservation as well as domestication effort need 

to be conducted.  For that, it is required to have a complete information about burahol, 

overwhelm documented information and conducted research.   These basic information 
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will be used for next another research and strategy to be planned for  conservation and 

domestication effort.   

The paper was intended to review a status of research of Burahol (Stelechocarpus 

burahol (Blume) Hook & Thomson) and also present some notes on the uses and 

conservation actions.  The paper are organized as follows: the next section present the 

description of burahol, the genetic and reproduction  aspect of Burahol are outlined in 

section 3, and the fourth section draws the research status of burahol; section 5 discuss 

about the effort of burahol conservation and domestication, and section 6 draws some 

conclusion. 

 

DESCRIPTION AND UTILIZATION OF BURAHOL 

Taxonomi and Botanical Description 

The taxonomi of Burahol are as follow [Heyne, 1987: Sunarto, 1992]: 

Kingdom   : Plantae 

 Filum      : Magnoliophyta 

 Class : Magnoliopsida 

 Ordo : Fabales 

 Family : Annonaceae 

Genus : Stelechocarpus 

Species : Stelechocarpus burahol (Blume) Hook & Thomson 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1.  Tree of burahol 

 
 

 

 

 

 

 

 

 

 

 

 
Figure 2.  Leaf of Burahol (Foto by : Rostiwati, 2010) 

 

Burahol is erect evergreen tree, up to 25 m tall. Trunk up to 40 cm in diameter, 

dark grey-brown to black, characteristically covered with numerous thick tubercles.  So, 

it is a beautiful ornamental tree, the leaves of a flush changing from light pink into a 
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burgundy red colour before turning a brilliant green. The tree habit, cylindrical or 

pyramidal with large numbers of systematically arranged lateral branches, and the 

cauliflory, add to the attraction  (Figure 1). 

Leaves elliptic-oblong to ovate-lanceolate, 12-27 cm x 5-9 cm, dark green, 

glabrous, thin leathery; petiole up to 1.5 cm long (Figure 2).  Flowers unisexual, green 

turning whitish, fascicled on tubercles; male flowers on upper trunk and older branches, 

8-16 together, up to 1 cm in diameter; female flowers only on the lower part of the trunk, 

up to 3 cm in diameter. Fruit with 1-13 berry-like ripe carpels, fruit stalk up to 8 cm long; 

ripe carpels almost globose, brownish, 5-6 cm in diameter; pericarp brown, juicy, edible 

(Figure 3). Seeds ellipsoid, 4-6, ca. 3 cm long. 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. Burahol Fruit (Foto By:Irawan, 2009) 

 

Ecology, Distribution, and Natural Habitat 
Burahol occurs wild on deep, moist clay soils in secondary forest in Java. It is 

cultivated as a fruit tree at elevations up to 600 m, and fruits at 18 deg. South in 

Queensland, It grows well among bamboo clumps where other trees would not be able to 

compete. Kepel is found in South-East Asia throughout Malesia as far as the Solomons; 

however, in the Philippines and Australia it is a recent introduction.  

An inventory survey of Burahol population at Ujung Kulon National Park that 

was conducted on 2008 on 52 sample plots resulted that only 1 individu of burahol tree 

exsist in the area.  The Burahol was on the sapling stage (data: from division 2 of Ujung 

Kulon National Park,  2008). 

 

Functional Uses 

• Food: Ripe fruit is eaten fresh.  

• Medicine: Medicinally the pulp is a diuretic, prevents kidney inflammation, and causes 

sterility (temporarily) in women. Timber: The wood is suitable for household articles; 

the straight trunk, after immersion in water for several months, is used in house 

building and is said to last for more than 50 years. It is said that the orange, juicy pulp 

of the fruit gives the fragrance of violets to body excretions (urine, transpiration, 

breath). 

• Cosmetics: Ancient Indonesians believed that eating the fruit would cause body 

secretions to take on a perfume scent. Hence it served aristocratic ladies as a perfume 

and a family-planning agent; in Java its use was traditionally restricted to the consorts 

of the sultan of Jogja.  

 

GENETIC AND PROPAGATION OF BURAHOL  

Genetic resources 
Genetic resources and breeding: There are variations in productivity and fruit quality 

between trees. Trees either produce large or small fruit, the latter being called 'kepel 
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krikil' locally; thickness, colour and taste of the pulp also vary enough to justify selection 

of superior types. 

 

Reproductive Biology 

In Java the trees normally flower in September-October, although off-season 

lowering does occur; the fruit ripens 6 months later, mainly in March-April. The female 

flowers are borne on the trunk and older portions of branches, and are visited by bees, 

ants and sometimes by butterflies. 

Percentage fruit set is high and burahol crops fairly reliably. Irregular rainy 

season weather is the main cause of variation in yield.  A mature tree yields 1000-1500 

fruit per year. The fruit is mature if scratching its skin reveals a yellow or light brown 

colour underneath (if green, the fruit is still immature). 

 

Generative Propagation 
Burahol is commonly propagated by seed taken from mature fruits and sown 

immediately. To safeguard quality, the fruit is bagged 1-2 months before harvesting, 

using plaited sleeves of bamboo or coconut leaflets, or polythene bags. The fruit is 

packed in baskets or bags and handles well; it can be kept for 2-3 weeks at room 

temperature. 

The seed is cleaned by washing and is dried under shade. Before sowing the seed 

is scarified, but germination may still take many months. Eventually a high percentage of 

the seeds does germinate. Germination is hypogeal, the taproot swollen and unbranched 

for some time. Initially seedlings are slow-growing. 

 

Vegetative Propagation  
Cuttings and air layers have been tried without success. Grafting is technique is an 

expected way to propagate Burahol. Recently, the propagation of burahol using seed need 

a long period of tree growing until it can be harvested. The Grafting technique can be 

shorter the period of harvesting period of Burahol. 

 

Planting 

At the 3-5-leaf stage the seedlings are potted up. When they reach a height of 0.5-1.0 m, 

the seedlings are transplanted into the field at 8-10 m apart. The juvenile phase lasts 6-9 

years. There is usually a flush of shoot growth after harvest and another preceding bloom; 

each flush lasts about 2 months, during which shoots extend 2-7 leaves.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2. Burahol Seedling at Resort Ketapang, Ujung Kulon National Park (Foto 

By:Rostiwati, 2010) 
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Pests and Diseases 
No serious pests and diseases have been reported, but the trees have to be guarded against 

bats and rodents. 

 

RESEARCH STATUES OF BURAHOL 
 Eventhough it is believed that Burahol has has a good medicinal use such as anti 

presipiran, and antioxidant, but scientific research about burahol is still very limited, as 

well as study in other aspects.  

 There are some research in regard to fithochemical aspect i.e. alkaloid and 

poifenol contain using phytochemical test; study of antimutagenic properties and 

anticarsinogetic (Sunardi,  2003) 

 The study related to inventory of Burahol population in the natural habitat was 

conducted by Heryansah&Garsetiasih, (2005) and Mogea et al. (2001). Table 1 presented 

the list publication of Burahol research.   

 
Table 1. List of aspect Burahol  research 

No Publication Aspect 

1 Tumbuhan berguna Indonesia. 1987 

(Heyne, K.)  

1. Distribution 

2. Functional Uses 

2 Edited by. ewm Verheij and re Coronel. 

1992. 447 pp. Plant Resources of ... 

‘Edible fruits and nuts’(Sunanto, A.T) 

1. Taxonomi and Botanical Description 

2. Ecology, Distribution, and Natural Habitat 

3. Genetic resources, Reproductive Biology 

4. Generative and Vegetative Propagation  

5. Pests and Diseases 

6. Functional Uses 

4 New Technologies & Medicine (with 

News).  2003 vol 4 (no.3) (Sunardi et al.) 

Phytotoxic 

5. Biodiversitas Vol.7 Nomor 2 pp 199-202. 

2006 (Tisnadjaja, et al.)    

Phyitochemical 

6 Puslitbang Biologi-LIPI. 2001 (Mogea et 

al) 

1. Botanical Description 

2. Ecology, Distribution, and Natural Habitat 

3. Conservation  

7 Buletin Kebun Raya 4 (4): 127-130.1980 

(Fachrurozi, Z.) 

Conservation 

8 Buletin Plasma Nutfah Vol11 No.2. 2005 

(Heryanto &  Garsetiasih) 

Ecology (Burahol population) 

 

CONSERVATION AND CULTIVATION 

Endangered Statues 

 Mogea et al. (2001) argue that the level of endangered of  Burahol scarcity was in 

the status of eroded LRcD. This scarcity is predicted because of cultural aspect.  In the 

ancient, Burahol fruit was only used by nobility as their parfume. So, the distribution of 

Burahol tree was limited to sorrounding palace. This tradition make common people 

awkward to plant the tree, due to grace aspect.  

 Besided that, Fruit of Burahol contains much seeds.  It makes preferency of 

recent people low to the Burahol fruit, eventhought it taste sweet. For this scarcity reason, 

it is important to take some effort to conserv Burahol tree both in situ and ex-situ. 
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In-situ Conservation 
In-situ conservation is very important.  The scarcity of Burahol population need to be 

improve to avoid its exctiction.  Some of the National have been became natural habitat 

of Burahol, and it is need to be developed further.   

 

Ex-Situ Conservation  
Based on personal comunication with Head of Ketapang Resort, Ujung Kulon National 

Park, in 2009 they have cooperation with Centre for Plant Conservation Bogr Botanical 

Garden related to reintroduction and restoration of endanger spesies.  The area of 

reintroduction plot is located in Tunggaljaya Village, DungusBalang, the plain area on 63 

m asl.  Even though it is located only 1 km from costline, the soil is characterized as 

mineral. (Rostiwati, 2010). 

 

Burahol Development Program  

Development Program of Burahol is important to increase the population.  It is need 

cultivation effort to expand distributed area of Burahol habitat.  For realizing the Burahol 

cultivation program, it is required a comprehensive information about cultivation 

tehnique of burahol.  Some study and experimental research is still required to support 

this aim.  Some of the research topic related with :  

1. Study of seed resource distribution, quality and quantity of seed resource  

2. Technology of seed treatment for breeding  

3.  Technology of vegetative propagation 

4. Silviculture technology for improving quality and quantity the plant in the field. 

 

Processing Technology and Economical Value Improvement  
In term of burahol development program, it is required to study processing technologi 

about burahol product.  As well as. market network analysis both local, regional, even 

international need to be studied as bussines consideration for burahol development 

program i.e improving burahol bussines scale in the future. 

 

CONCLUSION 

From the explanation, it can be concluded that : 

1. Research of Burahol is very limited on 8 paper of study and research covering some 

topics of distibution ecologi and botany, propagation, and chemical contain. 

2. Conservation effort for burahol is very urgently required considering its scarcity in the 

natural habitat.  The conservation effort can be done both insitu as well as ex-situ.  

3. Development of Burahol by domestication program need to be conducted, to avoid its 

exctintion.  Some research need to be conducted to support the cultivation program, 

covering some topic such as propagation, silvicultural, processing technology, and 

economical aspect. 
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Abstract : Ecological study of  kepel was conducted  in  Purwodadi Botanical Garden  in  2009  

by   observing  and  recording  ecological data in the garden  such as climate and soil. The climate 

data were take from the  climate station in the garden  in 2005-2009.  The results showed that the 

plant grew well at 300 m asl;  everage minimum temperature 20,74
o
C and maximum temperature 

30,88 
o
C;  rainfall  2018mm /year; relative humidity 70- 80%.  Soil was fertile, good drainage and 

pH 5,8-6,7. 

 

Key words : ecology, Stelechocarpus burahol 

 

 

INTRODUCTION  
        Kepel (Stelechocarpus burahol )   belongs to family  Annonaceae  which has 

potency to develop as  fruit,  ornamental  and medicinal plant. This  species was reported  

including  one of  prominent plants  to be developed to become phytopharmaca and 

Standardized Herbal Medicine (Technology Indonesia, 2009). The ripe fruit which was  

eaten fresh can produce aroma like flower of violtjes in urine, sweat and breath. Its kernel 

also  as diuretic, preventing to chafe kidney and good for preventing pregnancy ( Sanarto, 

1992); its leaf has use to degrade  kholesterol and heal blood-vessel acid ( Siswono, 

2008). 

        Stelechocarpus burahol  is found in  South  East Asia an distribute from Malesia to  

Solomon (Sunarto, 1992); in Indonesia  it is founded   growing wild in humid forest or be  

planted by people  from West – to East Java at 150 -300 m asl (Backer and Backuizen, 

1963;Heyne, 1987). In East Java it is obtained  planted by people in Nganjuk, Ngawi , 

Madiun  Blitar, Malang, Pasuruan (Solikin and Budiharta, 2007) and wild Taman 

Nasional  Merubetiri in Jember/Banyuwangi (Heriyanto and Gersiasih, 2010). 

         Population of  Stelechocarpus burahol  in  nature was  very rare and tend to be 

threatened so plant cultivation  was  required to  conserve and to develop. At this time the 

species have been  propagate and planted  as ornamental plant or for other uses. 

        Ecology of plant is important  to study for the plants conservation and cultivation. 

Growth and development of the plants are influenced by their environment not only 

physically and biologically but also chemically. Soil, water, temperature, light, pests and  

mineral nutrients were  importanf factors  which  have effect on the growth and the  

development  of  the plants species  such as  Stelechocarpus burahol.  

        Each species has specific needs for soil, temperature, water, light and mineral 

nutrients for its growing  so the studying these factors on  each  species needed.  The  

plants  commonly  need temperature 15
o
C – 40 

o
C (Jumin, 1992). The Optimum 

temperature of plants for  photosynthesis  is  10
o
C – 30

o
C (Leopold, 1964) and  maximum 

temperature  of tropical  plants  30
o
C -40

o
C  (Jumin, 1992). The optimum light intensity  

for  each species plant growing  may be different and the total amount of the intensity 

influences the plants growth. Solikin (2008) reported that Ficus racemosa accepting light 

intensity  1000 footcandle  produced greater leaves area, plant weight, and height than  

300 footcandle. 
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Corn and sun flower increasing light intensity to 7500 still increase rate of plant 

photosynthesis however on tobacco 2500 foot candle was the maximum rate for 

photosynthesis (Stoskopf, 1981). Objectives of this research  was  to study  ecology of  

Stelechocarpus burahol planted in   Purwodadi botanical  Garden and  to determined  

suitable codition  for cultivation  this  species. 

 

MATERIALS AND METHODS 

 Research was conducted in Purwodadi  Botanical Garden  in 2009 by  field 

observation in nursery and  in the gardens.  The  observed plants were located in  I.A.; 

XII.D.4; XIV.G.I.13; XXVIII.C.10 (Anonymous, 1999).Secondary data such as climate  

comprised  temperature, air relative humidity and rainfall was taken from   climate station  

in Purwodadi Botanical Garden  between 2005-2009. Field observation  comprised 

altitude, latitude, topografi and soil wich Stelechocarpus burahol planted. Measuring of 

minimum and maximum temperature used quicksilver thermometer that was placed  in a 

meteorological  cage at 1.2-1.5 m high at 7 a.m. 1 p.m. and 6 p.m.; water rainfall was 

measured by ombrometer at 7 a.m. everyday.;Light intensity was measured by luxmeter 

at 11-12 a.m;  measuring  light interception ; pattern of light interception on plant canopy 

was conducted  every hour from 5.30 am to 4.30 pm 

 

 

 

 

RESULTS AND DISCUSSION 
 Climate is important factor to plant growth and development.  Each species may  

need different suitable climate  such as temperature, relative humidity, rainfall and light 

intensity for its growth.  This  factors will influence  vegetative and reproductive growth 

such as reported by Solikin (2009)  in field observation  for the growth of male flowers  

that  peak of  male flowering  Stelechocarpus burahol  in  2009  was occurred  twice   

that was in  September and December. It  was influenced by climate  factors  around the 

plant  such  as  temperature, relative humidity  and rainfall. Difference among nocturnal 

Table 1. The climate in Purwodadi Botanical Garden  in 2008 - 2009 

             2009 

  J F M A M J J A S O N D 

Everage 

temperature(ºC) 25.84 25.54 26.06 26.63 26.64 25.61 25.47 26.61 26.62 28.42 27.68 27.88 

Rainfall (mm) 260.0 442.0 176.00 127.0 194.0 115.0 5.00 0.00 68.00 0.00 74.00 302.00 

Days of rain 25 27 22 12 23 9 4 3 2 2 13 23 

Relative 

Humidity (%) 80.67 82.54 81.26 76.19 83.55 79.12 74.18 76.46 72.80 70.67 68.78 74.58 

(t-max – t-min)  9.71 9.21 10.00 8.97 9.35 9.55 10.61 11.48 11.58 13.45 12.39 12.87 

 

             2008 

  J F M A M J J A S O N D 

Everage 

temperature(ºC) 25.95 26.15 25.42 25.85 26.47 25.25 25.02 26.38 27.18 28.34 26.97 26.30 

Rainfall (mm) 386 335 481 158 136 6 0 33 0 59,00 244.0 192.00 

Days of rain 20 29 31 15 15 3 0 5 2 7 21 28 

Relative 

Humidity (%) 79.48 89.29 85.05 78.59 81.58 76.49 74.81 77.14 70.46 72.57 72.06 77.87 

(t-max – t-min)  10.23 9.67 9.42 9.45 9.71 9.62 10.52 10.48 11.74 12.42 10.48 9.96 
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minimum temperature and  maximum temperature in the day time, and also dry condition  

without existence of low relative humidity  and rain  has important role  to induce and  to 

produce flower bud   such as shown  at Table 1. The difference of maximum temperature 

during  October and December   in 2008 was  smaller than those  in  2009. Rainfall 

occurred in  September  2009 will promote  the growth  and development of  the male 

flower. 

        Female flowers  produced  by  Stelechocarpus burahol  were relatively constant 

each year, usually in  May  – November. The growth of the female flowers to become  

fruits  was influnced by internal factors such as the number of flowers or fruits, age of the 

plants; and external factors such as pests, nutrients, light intensity, water and  competition  

with other plants. 

         The gender and the  amount  of flowers  produced  by plant  were influenced by  

plant  size  and environment.  The female  flowers  on the plant  in   XVIII.C.10  were not  

found although this  plant  has   the same age  with  the plant in  XII G.D.4 that  was  

about 32 years old ( Table 2). According to  Gardner, Pearce and of Mitchell (1991)  that 

to be responsive to  induce or to produce  generative organ  needed  minimum of  age, 

size  and   vegetative  phase growth.   The  trunk  diameter  of  plant  in  XII.G.D.4  was  

45 cm  and  basal  canopy  diameter  about 12 m so it   grew and developed  optimally  by  

forming leaf, more stick,  branch, and female flowers  because  the competition  with 

other plants was very low. 

 
Table  2. Characteristics  of Stelechocarpus burahol in the garden 

Location Plant 

height (m) 

Old 

(year) 

Diameter  of 

basal  canopy 

(m) 

Diameter of 

trunk (cm) 

IA 5 20 6 23 

XII. G.D.4 7 32 12 45 

XIV.G.I.13 2 12 2 9 

XVIII.C.10 3 32 2 8 

                                       

Temperature 

      The   everage  minimum temperature during 2005 – 2009 was  20,74
o
C  and 

maximum temperature 30,88 
o
C.   (Figure 2). Monthly, the  temperature  between 19.16 

o
C - 34.8 

o
C and  daily mean   temperature  was  25,4

o
C . The temperature  will decrease  

0.6 
o
C  per increasing  100 m height from sea level (Lockwood, 1974).  These 

temperature still suitable for the growing of Stelechocarpus burahol because the plants  

grow normally in the garden.  

 

 
Figure 2.  The  Mean temperature in Purwodadi Botanical Garden  in 2005-2009 
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 Most the plants processes are strongly dependent on temperature over range of 

20 
o
-25

o
C. The processes  or metabolism increase 2-3 times when the temperature 

increase 10 
o
C (Alvim and Kozlowski, 1977). 

 

Light Intensity 
 Light is  very important to the plants  for  producing  organic matter such as 

carbohydrate, protein, fats and  other material for  the plant growth and development so 

the  total light intensity received by  the plant  will influence  plant  growth and 

development. Each plant species  has specific range  and tolerance for its growing. Trees  

are commonly  need  full light or open place for their growth  and development however  

their seedling stage   are have high risk if they placed  in direct light so they need  shading  

to overcome  the  direct sun  light.  Solikin (2008) reported that the light intensity  in  

nursery of  Purwodadi Botanical Garden was 300 fc  (5%) – 1000 fc (18.9 %)  from the  

mean light intensity  on the open place  in this area (4994 fc) (Figure 3). The  light 

intensity pattern  received seedling canopy and  open place  from 05-30 a,m. – 04.30 p.m 

as follows : 

 
Figure 3. The pattern of light  interception by  Stelechocarpus burahol  in the nursery and 

the light on open places 

 

 The adult plants need full  sun light  for their growth. The light  competition  by 

other plants  influence the plants growth as  reported Solikin (2009) that the  growth of  

Stelechocarpus burahol  in XVIII.C .10 was smaller and slower   than  those  of  

Stelechocarus burahol  in XII.G. that  received  more light intensity. 

 Stelechocarpus burahol collected  in the garden distributed in  four locations  

there were I.A., XII.G.10, XIV G., and XVII.C that they  have received varying light 

intensity 81.2%, 46.6 %, 39,4% and 13.4% (Table 3) so they grew  different  size 

                            
Table 3. Shading and interception of light  on plant  canopy 

Location Shading (%) 

Light intercep 

tion (%) 

I.A. 53.4 90.7 

XVIII.C. 87.6 87.3 

XIV.10 60.6 96.4 

XII.G.10 18.8 97.5 

 

Rainfall 

 Water  has fuctions as solvent of  minerals  nutrients, to uptake the nutrients from 

the soil  for plant growth  and development, temperature stabilizer.  The water is also as  

material for photosynthesis to produce  organic matter. Rainfall and  water irrigation  

were   primery  source of the water for the plants  collected in the garden. Stelechocarpus 
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burahol in the garden only receive the water from the  water rain.  However  in  nursery 

and seedling stage  water irrigation  are needed  in the dry season. 

            According to  observation in Climate Station in Purwodadi Botanical Garden in 

2005 – 2009   recorded  the  mean  rainfall was   2018mm /year; relative humidity 70- 

80%; monthly  air relative humidity varied  between 67.41 – 89.89%.   This value was  

lower than  those observed  during  1967 – 2000 that was recorded  2372 mm/year; 140 

rainy days and air relative humidity 79% ( Arisoesilaningsih & Soejono, 2001).  However 

this difference  is not  effect on the plant  growth and development .  In other places such 

as in Bogor West Java  and Taman Nasional Merubetiri that the species founded the 

rainfall each was 3000 -4000 mm/year(http://id.wilkipedia.org/wiki, 2010; 

http://ppm.ipb.ac.id.m 2010) and  2544 – 3478 mm/year (Heriyanto and Garsetiasih, 

2010). The total  amount of   rainfall,  rainy days  and the air  relative humidity   per year 

are  shown in figure 4. 

 

 
Figure 4. The rainfall,  rainy days and air  relative humidity  in Purwodadi Botanical 

Garden  in 2005-2009 

  

According to Mohr  classification  the climate in Purwodadi Botanical Garden  

was  categorized in group III (rather dry) with dry  season  3-4 months (dry month 

rainfall<60 mm). However commonly the climate in Purwodadi Botanical garden can be 

classified  rather wet but  it has  periodically  dry climate which  was  November – May  

as rainy season, June and  October as  transitional condition), and  July – September as   

Dry Season (Arisoesilaningsih & Soejono, 2001) 

      Water stress  will  decrease  plant growth and development  of fruits plants in  

Purwodadi Botanical Garden such as reported  by Yulistyarini (2004) that  water deficit 

or water stress occured  in long dry  in 2002  decreased the  number of flower s and fruits 

of Limonia acidissima and Flacourtia rukam in  Purwodadi Botanical Garden. 

 The water content   in  top soil  (depth 1-25 cm) about 20 % and in sub soil 30-40 

cm deep 40 % in dry season .  In rainy seoson the water content in sub soil  30-40 cm 

reach 60% (Yulistyarini, 2004). 

 

Soil 
         Soil  has functions as water and nutrients supply and  place of plants growth and 

development.  Avaibility of the nutrients in the soil  is influenced by water avaibility, pH, 

air and type of  the soils.  The   soil pH in nursery and fields  was varied depend on  the 
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soils condition. pH in nursery  and in the field  varied between 5,8 – 6,7. According to 

Hanifah (2007) the optimum pH for macronutrient avaibility is around 7,0. However the 

optimum pH  for each species has specific range  for example corn have range pH 5.5 – 

7.5 for  the plants  growing and development. Heriyanto and Garsetiasih (2010) reported 

that  Stelechocarpus burahol that grew in Taman Nasional Meru betiri has soil pH 5.5 – 

6.5. So the same species growing in Purwodadi Botanical garden  was in range pH 5.8 – 

6.8 . 

        The  altitude of Purwodadi Botanical garden about 300 m above sea level with flat 

or wave  surfaces. It is suitable  location for growing  the  species because  

Stelechocarpus burahol  grow well up to 600 m  asl (Sunarto, 1992). In TN Meru Betiri 

the species founded in 10-210 m asl with the slope 10-50%. The soil type  in  Purwodadi 

Botanical Garden  commonly grumosol that it was  very wet and sticked in rainy  season 

and hard and cracked in dry season. The soil type in TN Meru Betiri that the species 

founded  was latosol. In Blitar regosol, litosol, alluvial, and volcanic 

(http://ciptakarya.pu.go.id.). Well drained and fertile soil is  very important to growing   

plants. They need for  growing and development of  roots  and   minerals  nutrient 

avaibility for  the plants growth and  development. 

 

 

Association  with other plants 
 In the wild  Stelechocarpus burahol grew together with other species such as  

Artocarpus elasticus, Dracontomelon mangiferum, Eugenia densiflora, Chydenathus 

excelsus,Lagerstromia speciosa,  and Sandoricum koetjape(Heriyanto and Garsetiasih, 

2010). In ex situ condition there is no spesific  plants species  that grow with this species. 

The species can be planted  monoculturally or multiculturally. In Purwodadi Botanical 

Garden the plants   has  been  grown  alone or  together with other plants such as  

Lagerstoemia  loudonii, Tectona grandis, Gliricidia sepium and Butea monosperma.   

The plants species growing around Stelechocarpus burahol is less important to the plants 

growth but  ability of species to compete with other species  is  important  to  the plant 

growth. Hight  competition for water, nutrients and light will retard growing  of  the 

plant. It was showed  that the plant  growing  alone  in   XII.G.D.4 grew faster and  bigger 

than the plant grew  between  other plants    in  XVIII.C.10.  It  also influenced  to  female 

flowering.  The growth of the plant and  the female flowering  in this  location was 

retarded caused  by  high competition by bigger plants   around Stelechocarpus burahol 

such as Tectona grandis.  

 

CONCLUSIONS 
 Kepel (Stelechocarpus burahol)    planted in Purwodadi Botanical  Garden can 

grow  and adapt  well in the garden at 300 m asl.  The climate  in Purwodadi Botanical 

Garden can be classified to rather wet but  it has  periodically  dry climate. The climate in 

2005 - 2009  recorded that the everage minimum temperature 20,74
o
C; maximum 

temperature 30,88 
o
C;  rainfall  2018mm /year; relative humidity 70- 80%.   These  

variables  are  varied daily and monthly  however they  are not seriously effect on the  

plant growth and development.   The plant   grew well  on  fertile soil ;  good drainage  

and pH 5,8-6,7. 

 

REFERENCES 
Anonymous, 1999. An Alphabetical List of Plant Species Cultivated in The   

Purwodadi Botanical Garden. Botanic Gardens of Indonesia- Indonesian  Institute of 

Sciences. Bogor. 

Arisoesilaningsih, E. and Soejono, 2001. Kebun Raya Purwodadi adalah Hortus  



Proceeding of International Conference on Medicinal Plants - Surabaya,Indonesia 21-21 July 2010 

79 

 

Iklim Kering. Prosiding Seminar Nasional Konsrvasi dan Pendayagunaan 

Keanekaragaman Tumbuhan  Lahan Kering. Kebun Raya Purwodadi –LIPI dan 

FMIPA Universitas Brawijaya. Malang. P271-276.  

Backer,C.A. and Backuizen van den Brink. 1963. Flora of Java I. N.V. P. Noordhof.     

Groningen. 

Gardner, F.P, R.B. Pearce and R.C. Mitchell. Fisiologi Tanaman Budidaya. 

Diterjemahkan  Susilo, H. dan Subiyanto. Universitas Indonesia Press. Jakarta. 

389-420. 

Heriyanto N.M. and R. Gersetiasih. 2010. Kajian Ekologi Pohon Burahol (Stelechocarpus 

burahol)in Taman Nasional Meru Betiri East 

Java.http://indoplasma.or.id/publikasi/buletin. Accesed 20 March 2010. 

Heyne, K. 1987. Tumbuhan Berguna Indonesia II. Tranlated Balitbang Kehutanan 

Jakarta. Koperasi Wanajaya. P. 765. 

http://ciptakarya.pu.go.id. Profil Kabupaten/Kota Blitar Jawa Timur. Diakses  23Mei 

2010. 

http://id.wilkipedia.org/wiki. Kota bogor. Diakses 23 Mei 2010. 

http://ppm.ipb.ac.id.  Studi Dampak Perubahan Penggunaan Lahan Terhadap Neraca 

Energi dan Ketersediaan Air di DAS Cikiwung  Jawa Barat dan DAS   Garang 

Jawa Tengah. Diakses 23 Mei 2010. 

Jumin, H.S. 1992. Ekologi Tanaman. Rajawali Press. Jakarta. 

Leopold, A.C. 1964. Plant Growth and Development. Mc Graw Hill Book Co.Inc. New 

York. 

P de T Alvin and T.T. Kozlowski.  1977. Ecophysiology of Tropical Crops. Academic 

Press. New York. P. 1-25. 

Sunarto, A.T. 1992. Stelechocarpus burahol (Blume) Hook.f. & Thomson. In Edible 

Fruits and Nuts. Verheij and R.E. Coronel (editors). PROSEA. Bogor.   P 290-291. 

Siswono. 2009. Kepel, Deodoran  sekaligus Penyembuh Asam Urat.  

                http://www.gizi.net/cgi-bin/berita. 24 Maret 2009. 

Solikin. 2008. Pertumbuhan Bibit Tanaman ’lo” (Ficus racemosa) pada Beberapa Media  

Tanam dan Intensitas Cahaya.  Prosiding Seminar Tumbuhan Obat  Indonesia 

XXXV. Pusat Penelitian Kimia LIPI  dan  Ristek. Serpong. Hal.  233-238. ISSN. 

2085-3122. 

Solikin. 2009. Fenologi Generatif Tanaman Kepel (Stelechocarpus burahol (Blume) 

Hook f&Thomson). Prosiding Seminar Nasional Kelompok Kerja Nasional 

Tumbuhan Obat Indonesia XXXVI.  Universitas Sanata Dharma.  Yogjakarta. Hal. 

165-169. ISBN: 978-979-98797-4-5. 

Stoskopf, N.C., 1981. Understanding Crop Production. Reston Publishing Co. Inc. 

Reston. Virginia. 

Technology Indonesia.  2009.  Mapitek E-Magazine.  23 Maret  2009. 

Yahya,S. 1982. Growth, Tissue-N Content, and Yield Response of Corn Hybrids to 

Notrogen Fertilization in a Range of Environments. Ph.D. Thesis. Univ.   of 

Winconsin.  

Yulistyarini, T. 2004. Dinamika Pertumbuhan Vegetatif dan Reproduktif Empat Jenis  

Tanaman Buah Langka  Pada Musim Kemarau dan Penghujan. Tesis. Program 

Studi Ilmu Tanaman. Program Pascasarjana Universitas Brawijaya Malang. 

Unpublished. 

 

 



Proceeding of International Conference on Medicinal Plants - Surabaya,Indonesia 21-22 July 2010 

 

 

 80

EFFECT OF ADDITIONAL ANTIOXIDANT  OF FRUIT 

EXTRACT OF KEPEL  (STELECHOCARPUS BURAHOL) IN SEMEN 

DILUENT TO THE QUALITY OF REX RABBIT’S 

SPERMATOZOA 
 

Rina Priastini and Flora Rumiati 

 
Jalan Arjuna Utara no 6, Jakarta Barat, Telp. (021) 56942061 and (021) 54203178, Fax. (021) 

5631731, rpriastini@yahoo.com 

 

 

Abstract : In an effort to develop artificial insemination techniques in rabbits, then the fertility of 

spermatozoa need to be optimized. One of them is by mixing semen with the most suitable diluent 

plus the antioxidant compounds that can maintain the quality of sperm. This research is 

experimental, randomized design Test Post Control Group Design. semen-producing materials 

used seven male Rex rabbits aged between 9-10 months. Semen diluent used namely, P1: control 

group (without administration of fruit extract kepel) only egg yolks and cream milk (10%: 10%), 

P2: kepel fruit extract, egg yolk and cream milk (0.0%: 7.5%: 10 %), P3: kepel fruit extract, egg 

yolk and cream milk (2.5%: 7.5%: 10%), P4: kepel fruit extract, egg yolk and cream milk (5.0%: 

7.5%: 10%), and P5: kepel fruit extract, egg yolk and cream milk (7.5%: 7.5%: 10% ). Used two 

different sperm concentration level that is 20 million / ml and 40 million / ml. Food that is 

provided in the form of pellets and water were given ad libitum. Every day visits by observing the 

number of sperm quality, motility, viability and morphology of spermatozoa. Data were tested 

with one-way anova, and if the effect was followed by further testing LSD. Results showed that 

treatment with the antioxidant fruit extract kepel affect the number, motility and viability of rabbit 

spermatozoa. This is indicated by the significant difference between control groups with treatment. 

The conclusion from this study are given kepel antioxidant fruit extracts to improve the quality of 

spermatozoa.  

 

Keywords: antioxidant, fruit extracts kepel, sperm quality 

 

 

 

INTRODUCTION 
Kepel tree (Stelechocarpus burahol) in several regions in Indonesia, also known 

as fruit and tree kecindul, cindul, simpol, burahol, and turalak. In English, this rare 

species as Kepel Aple. Whereas in the Latin (scientific) called Stelechocarpus burahol. 

Stelechocarpus burahol kepel or known by the name traditionally used as drugs to 

lower uric acid levels and a diuretic. Sutomo (2003) reported that petroleum ether 

insoluble fraction of methanol extracts of leaves kepel can reduce uric acid levels and the 

identification results showed flavonoid.
1
 According to Cos et al., (1998) the activity of 

flavonoids as lowering levels of uric acid through the inhibition of the enzyme oxidase 

xantin some flavonoids can inhibit enzymes other than xantin oxidase is also an 

antioxidant radical catcher superoxide.
2, 3

 

To perform the necessary preservation or the preservation of semen diluents’ 

semen that ensure the physical and chemical requirements, namely cement thinners 

should be able to provide food as an energy source for spermatozoa against excessive 

emphasis, as a buffer or a buffer to prevent the decrease in pH, to maintain osmotic 

pressure and electrolyte balance appropriate and contain antibiotics that can reduce the 

growth bakteri.
4
 

Materials commonly used diluent is andromed, skim milk and tris yolk. Where is 

composed of egg yolk tris aminomethan tris, citric acid, a simple carbohydrate, egg yolk, 

penicillin, streptomycin, and distilled water. Tris aminomethan serve as buffers and 

maintain osmotic pressure and balance electrolit.
5
 In addition, the need for provision of 
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adding antioxidants to the thinning of semen, although semen already contains 

antioxidant mechanisms which function to protect sperm from oxidative stress to 

neutralize Reactive Oxygen Species (ROS) . 

From the research that has been done, it is known that plants contain active 

compounds kepel high antioxidants. The antioxidant activity shown by the fruit burahol 

synergism is the result of at least six compounds contained therein. This is shown by data 

in which the antioxidant activity decreased by doing more separation.
6
  

The purpose of this study is to determine the ability of each type of diluent 

material in maintaining the vitality and motility of sperm liquid semen Rex rabbits, 

especially those that have been exposed by kepel fruit extract. This research was also 

conducted to assess the potential burahol plants as a source of antioxidants. 

 

MATERIAL AND METHOD 

Semen Preparation 

Fresh semen obtained from the shelter of semen in two Rex rabbits aged 9-10 months. 

Fresh semen quality (sperm concentration and motility) is very good with the volume of 

semen ranged from 2-2.5 ml per ejaculation. Fresh semen storage results, treatment was 

first conducted an evaluation of semen volume, mass and individual movements 

(motility) and sperm concentration of sperm cells per ml of semen. Evaluation to 

determine motility and survival of spermatozoa to be evaluated daily every day (every 24 

hours) to decreased sperm motility reached at least 40% of sperm moving actively move 

forward (progressive). Survival of sperm motility was measured in days and calculated in 

percent (%). Diluents semen used namely, P1: control group (without administration of 

fruit extract kepel) only egg yolks and cream milk (10%: 10%), P2: extract kepel fruit, 

egg yolks and cream milk (0.0%: 7.5%: 10%), P3: kepel fruit extract, egg yolk and cream 

milk (2.5%: 7.5%: 10%), P4: kepel fruit extract, egg yolk and cream milk (5.0%: 7.5%: 

10%), and P5: kepel fruit extract, egg yolk and cream milk (7.5%: 7.5%: 10%). 

 

Sperm Motility 

To analyze the motility, 50 µl of cement rabbits from each group placed on a glass slide 

and examined warm at 37
o
C and calculated the percentage of motile spermatozoa under X 

400 magnification with a light microscope (Olympus, Japan). Sperm movement are 

classified into five categories as follows, strong-motion forward, forward movement is 

active, weak-forward movement, circular or pendulum movement and no movement. 

 

Statistical Analysis 
Statistical analysis of results of experiments conducted with the repetition is used for 

treatment comparisons and one-way analysis of variance (ANOVA) using SPSS program. 

 

RESULT 
Motility of spermatozoa from rabbit semen treated with the concentration of fruit extracts 

in different kepel (0%, 2.5%, 5.0% and 7.5%), were observed during nine days of storage 

at 5
o
C. The results can be seen in Table 1. 

In Table 1, motility for the first day fixed for more than 95% for all treatment 

groups. Motility from day to day with up to 9 are highly significant between the treatment 

group compared to P1 P3 to P5 and P1 on the level of p <0.05, and motility from day 7 

had decreased clearly visible (Figure 1). 

The percentage is calculated based on the number of sperm life sperm life of the 

total sperm count multiplied by 100%. Observations on the percentage of live sperm 

liquid semen in storage 5
o
C conducted over nine days. From the results obtained 

percentage of live sperm from the sperm rabbit on the first day of observation was 85% to 

87%. The mean percentage of live rabbit sperm can be seen in Table 2. 
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Table 1 Effect of fruit extract kepel of rabbit sperm motility in diluted semen during storage 

at 5
o
C 

 

Observation 

day 

Kepel fruit extract in the treatment of dilution of semen (%) 

P1 P2 P3 P4 P5 

1 98.5
a
 97.0

a
 95.9

a
 98.0

a
 98.5

a
 

2 91.7
a
 87.7

a
 93.3

b
 95.3

c
 97.0

d
 

3 86.3
a
 82.5

a
 90.0

b
 90.8

c
 93.5

d
 

4 78.0
a
 75.0

a
 86.7

b
 88.3

c
 90.7

d
 

5 69.7
a
 67.7

a
 80.9

b
 81.7

c
 86.8

d
 

6 61.5
a
 60.7

a
 76.7

b
 78.3

c
 82.5

d
 

7 55.0
a
 51.7

a
 70.0

b
 72.0

c
 80.9

d
 

8 49.2
a
 46.5

a
 67.0

b
 68.5

c
 76.4

d
 

9 39.1
a
 32.9

a
 60.5

b
 65.4

c
 74.7

d
 

a : not significantly different  

b, c, d significantly different (p <0.05) 
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Figure 1. Graphs the effect of fruit extracts kepel on sperm motility in semen  

diluted rabbit during storage at 5
o
C 

 

 
Table 2 Effect of fruit extract kepel of live sperm in semen diluted rabbit during 

storage at 5
o
C 

Observation 

day 

Kepel fruit extract in the treatment of dilution of semen (%) 

P1 P2 P3 P4 P5 

1 87.01
a
 85.79

a
 86.65

a
 87.52

a
 86.56

a
 

2 78.02
a
 77.85

a
 80.56

b
 82.15

c
 85.29

d
 

3 61.89
a
 62.15

a
 73.83

b
 80.82

c
 83.82

d
 

4 55.01
a
 54.51

a
 70.82

b
 78.14

c
 80.41

d
 

5 51.82
a
 50.79

a
 62.20

b
 71.11

c
 78.20

d
 

6 48.01
a
 47.73

a
 58.40

b
 69.10

c
 72.70

d
 

7 43.85
a
 40.55

a
 53.43

b
 66.93

c
 69.36

d
 

8 36.38
a
 34.99

a
 45.65

b
 61.79

c
 65.09

d
 

9 25.18
a
 24.29

a
 42.69

b
 55.18

c
 61.62

d
 

a : not significantly different  

b, c, d significantly different (p <0.05) 

 

The percentage is calculated based on the number of sperm life sperm life of the total 

sperm count multiplied by 100%. Observations on the percentage of live sperm liquid 

semen in storage 5
o
C conducted over nine days. From the results obtained percentage of 
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live sperm from the sperm rabbit on the first day of observation was 85% to 87%. The 

mean percentage of live rabbit sperm can be seen in Table 2. 
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Figure 2. Graphs the effect of fruit extracts kepel against the percentage of live sperm in 

semen diluted rabbit during storage at 5
o
C 

 

Kepel fruit extract is an antioxidant of the extracted natural ingredients. From this 

research result shows that with a growing number of fruit extracts given kepel into rabbit 

semen diluent, then the resistance of spermatozoa is also longer. At P4 and P5 treatment 

on day 9, the percentage of sperm that are still alive and well with normal motility 

(forward-strength) is more than 60%. This is caused by the presence of antioxidants in the 

semen diluent. As said by Kochar and Rossell (1990), that antioxidants are substances 

that can delay or prevent the occurrence of free radical reactions in oxidation lipid.
7
 

Sperm morphological abnormalities are aberrations that can reduce sperm fertility 

capacity. Abnormality is calculated based on the number of abnormal sperm of the total 

sperm count multiplied by 100%. Observations on the percentage of sperm abnormalities 

in rabbits on the storage of liquid semen 5
o
C for 9 days (Table 3). 

 

DISCUSSION 
Reactive Oxygen Species (ROS) is believed to be an important mediator of 

damage to sperm in the semen.
8
 During lipid peroxidation and DNA fragmentation 

related to the presence of sperm in ROS.
9
 In addition, the rest is for the formation of ROS 

by the spermatozoa on the circumstances in vitro has been observed and is related to 

decreased motility, abnormal sperm morphology and low sperm capacity to penetrate the 

oocyte, the next period of sperm storage in semen is limited by ROS.
10 

Sperm in general are very sensitive to ROS damage which refers to the relatively 

high content of unsaturated fatty acids in membrane phospholipids of the sperm. 

Viscosity has to do with the integrity of the membrane lipids and changes in lipid 

composition of the plasma membrane probably has something to do with the subsequent 

cooling effect and storage.
11

 

Antioxidants, in this case contained in the fruit extract kepel, in general, and the 

reaction is a compound which suppresses the formation of ROS or in support of his work. 

Type either biological or chemical antioxidants that ROS attack and lipid peroxidation 

observed in several previous studies. Some research has shown that the antioxidant effect 

of oxygen free radicals possibly resulting in maintaining the mechanism.
12
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Table 3. Effects of fruit extracts on the percentage of abnormal sperm kepel diluted rabbit 

during storage at 5
o
C 

Observation 

day 

Kepel fruit extract in the treatment of dilution of semen (%) 

P1 P2 P3 P4 P5 

1 4.00
a
 4.02

a
 4.12

a
 4.04

a
 4.10

a
 

2 4.14
a
 4.23

a
 4.23

a
 4.12

a
 4.10

a
 

3 4.21
a
 4.32

a
 4.23

a
 4.14

c
 4.13

d
 

4 4.31
a
 4.32

a
 4.32

a
 4.14

c
 4.15

d
 

5 4.33
a
 4.44

a
 4.32

a
 4.15

c
 4.15

d
 

6 4.37
a
 4.52

a
 4.44

b
 4.23

c
 4.23

d
 

7 4.41
a
 4.62

a
 4.52

b
 4.23

c
 4.28

d
 

8 4.44
a
 4.71

a
 4.73

b
 4.31

c
 4.30

d
 

9 4.72
a
 4.93

a
 4.82

b
 4.45

c
 4.35

d
 

a : not significantly different  

b, c, d significantly different (p <0.05) 
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    Figure 3. Graphs the effects of fruit extracts kepel to the percentage of  abnormal             

spermatozoa in semen diluted rabbit during storage at 5
o
C 

 

The high levels of antioxidants in the semen diluent presumably had an important 

role in maintaining the quality of spermatozoa during storage. This research examines 

kepel fruit extract containing natural antioxidants on the quality of sperm in the semen 

diluent 5
o
C rabbits with storage temperature. 

The results stated that the administration of fruit extract kepel of rabbit semen 

diluent is to increase sperm motility and survival of sperm in the semen diluent during the 

nine days of storage, but the semen diluent are not given kepel fruit extract showed a 

significant decrease in sperm quality. The results of this study also refers to previous 

research that has been reported by De Lamirande and Gagnon (1992) who added pyruvate 

as an antioxidant into the semen to protect sperm damage by ROS on human sperm.
13
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CONCLUSION 
From this research we can conclude that administration kepel fruit extracts that contain 

natural antioxidants in the semen diluent bunny rabbit can improve sperm quality during 

the nine days of storage at 5
o
C. 
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Abstract : Most of pharmaceutical companies in Indonesia have been producing the herbal 

products in line with the global trends of back to nature. One of the plants which attract the 

pharmaceutical companies as raw materials of herbal medicines is seeds of Fenugreek (Trigonella 

foenum-graecum L.) which is used as galactagogue and diabetic drugs. The continuity of large 

quantities and good quality raw material is a big problems frequently faced by the large-scale 

producers of herbal medicines. One of the constraints in the cultivation of medicinal plants is the 

scarcity of good quality seeds. This paper describes the acceleration of in vitro germination of 

Fenugreek by using four types of germination media: MS0, MS-Li, MS-Li+GA3, and B103. 

TheMS0 medium is basic Murashige-Skoog medium without addition of growth regulators. MS-Li 

medium is a modification of MS medium on elemental composition of Zinc (Zn), Manganese 

(Mn), and additional 0.4 ppm of NAA. MS-Li+GA3-medium is the MS medium with additional 5 

ppm of GA3. While the composition of B103-medium is coconut milk 1 ml/L + Agar 1% + 

distilled water 1 L. Observations of the germination’s day was marked with a radices that already 

looked out through the seed coat, and the percentage of germination was marked with the number 

of seeds that germinated at each observation time divided by the total number of planted seeds. 

The B103 medium accelerated the growth rates and gave the best quality seedlings compared with 

the three other germination media (MS0, MS-Li, and MS-Li+ GA3). 

 

Keywords : acceleration, germination, fenugreek, Trigonella foenum-graecum L 

 

 

 

INTRODUCTION 

 
Most of pharmaceutical companies in Indonesia have been producing the herbal 

products in line with the global trends of back to nature (Sumaryono, 2007). One of the 

plants which attract the pharmaceutical companies as raw materials of herbal medicines is 

seeds of Fenugreek (Trigonella foenum-graecum L.). Fenugreek is a member of the 

family Fabaceae, that is used as diabetic drugs and cultivated widely in semi-arid regions 

(Gomez, et. Al. 1998; Mohamad, et al. 2004; Preet, et al. 2005; Preet, et al. 2006; Raju & 

Bird, 2006; Shi, et al, in 2007). Furthermore, it is used as hair cosmetic ingredients, curry 

spices and ingredients for bread making, syrups and other beverages, as well as a mixture 

of typical regional cuisine.  

Fenugreek seeds are rich in polysaccharides Galactomannan (Reid & Meier, 

1972; Uebelmann, 1978). It is also a source of saponins such as diosgenin, yamogenin, 

gitogenin, tigogenin, and neotigogens (Ortuno, et. al., 2000; Christen, 2002). Seeds are 

also rich of 3-hydroxycoumarin, 5-hydroxy-4-methylcoumarin, and 7-hydroxy -4-

methylcoumarin (Gopal, et al, 1971). Other bioactive components contained in the seed 

are alkaloids such as choline and trigonelline, volatile compounds, and mucilage. In 

addition, the seeds are also widely used as milk producing agent (galactagogue) for 

lactating women  to increase the milk production (Low, 2001; Huggins, 2004).  
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The continuity of medicinal plant’s raw material in large quantities with good 

quality is a big problems frequently faced by the large-scale producers of herbal 

medicines (Sumaryono, 2007). Most manufacturers rely on raw materials of herbal 

medicinal plants obtained from natural forests (74%), while the rest (26%) comes from 

cultivated plants which are also not supported with good cultivation techniques and 

appropriate post harvest processing.  

One of the constraints in the cultivation of medicinal plants is the scarcity of 

good quality seeds. Fenugreek seeds are usually used in plant propagation. However, they 

have a hard texture; therefore it is required to soak them in warm water for 12 hours for 

imbibitions in order to propagate them.  

Application of tissue culture techniques in the provision of high quality seeds is 

essential because these techniques can provide large amounts of plant seeds continuously, 

uniformly, faster, and easier for other advanced technology handling. This paper 

describes the acceleration of seed germination of Fenugreek (T. foenum-graecum L.) by 

using four types of germination media to determine the effect of different types of media 

on the speed and quality of the seedlings. 

 

MATERIALS AND METHODS 
Materials. The plant material were seeds of Fenugreek. Seed that has been removed from 

their pods were dried. Dried seeds can be directly sterilized. Seeds were soaked in a 

solution of 2% sodium hypochloride  for 20 minutes then rinsed three times with sterile 

distilled water to clean the rest of sodium hypochloride. Furthermore, seeds were drained 

and planted on the germination media and incubated in a dark room during the 

germination progress.  

 

Methods: Four types of media: MS0, MS-Li, MS-Li+GA3, and B103 were used for 

germination. MS0 medium is basic Murashige-Skoog medium without addition of growth 

regulators. MS-Li medium is a modification of MS medium on elemental composition of 

Zinc (Zn), Manganese (Mn), and additional 0.4 ppm of NAA. MS-Li+GA3-medium is 

the MS medium with additional 5 ppm of GA3. While the composition of B103-medium 

is coconut milk 1 ml/L + Agar 1% + distilled water 1 L. The pH of all media was adjusted 

to 5.8. Observations of the germination’s day was marked with a radices that already 

looked out through the seed coat, and the percentage of germination was marked with the 

number of seeds that germinated at each observation time divided by the total number of 

planted seeds. In addition, seedling quality was determined by the number of normal 

seedlings at each observation time divided by the total number of planted seeds.   

 

RESULTS 
Day of germination was observed starting on the 1

st
 day after planting (DAP) 

until all seeds have germinated in the four types of germination media. On the 1
st
 DAP, 

Fenugreek seeds had been entirely (100%) germinated and produced normal seedlings in 

the B103-medium. There were no browning (excessive formation of phenolic 

compounds) in the B103-medium. In contrast, only as much as 5.71% of seeds have 

germinated in MS0 medium on the 1
st 

DAP. Furthermore, no seeds have germinated in 

two other media (MS-MS-Li and Li + GA3) on the 1
st 

DAP (See Table 1). In all MS-

based germination media, a black spot appeared at the surface of the media that directly 

contact with the surface of the seeds. Seed that germinated on the 1
st
 DAP in all media 

were shown in Figure 1. 

The performances of seedlings produced from four types of media were divided into two 

categories, namely, seedling with normal appearances and seedlings with abnormal 

appearances. Seedlings in B103 and MS0 media were entirely normal. On contrary, as 

much as 40% of the seedlings in the MS-Li media were abnormal. Moreover, as much as 

86.96% of the seedlings in MS-Li+GA3 medium appeared abnormal. Abnormal seedlings 
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can be determined from the enlarged section of the hypocotyls (Figure 2). In addition, the 

abnormal seedlings also formed callus. This occurred in the MS-Li medium (50%) and 

MS-Li+GA3 medium (20%) of the total abnormal seedlings. 

 

 
       
Figure 1. Fenugreek Seeds (1

st
 DAP) which were germinated in 4 Germination Media:         

a). B103;   b). MS0; c). MS Li; d).MS Li+GA3  

 
Table 1.  Day of Germination and Germination Potency of Fenugreek Seed in Four Types of 

Germination Media 

Media 
  Germination Potency (%)   

1 DAP 3 DAP 5 DAP 7 DAP 9 DAP 11DAP 13 DAP 15 DAP 

MS0 5.71 77 77 88.89 100 100 100 100 

MS Li 0.0 45 80 100 100 100 100 100 

MS Li+GA3 0.0 14 44 68 92 92 92 92 

B103 100 100 100 100 100 100 100 100 

       DAP= Day after planting  

  

 
 
Figure 2.  The performance of seedlings: seedling with normal appearances (a) and seedlings 

with abnormal appearances (b). Callus (see black circle) 

 

DISCUSSION 

 The MS0 media provided basic media without growth regulator that was 

commonly used as a precondition medium before the explants were transferred into the 

treatment media. The MS0 media can also be used in in vitro germination of seeds when 

needed for further treatment. Only 5.71% of Fenugreek seeds were germinated on the 1
st
 

DAP in MS0 medium. Due to imbibitions, all seeds were already apparent fissure but 

their radices could not penetrate the seed coats. 

Fenugreek seeds have not germinated on the 1
st 

DAP in the MS-Li+GA3 

medium. Addition of GA3 in the medium was intended to break the dormancy to speed 

up the germination process. Salisbury and Ross (1995) explained that one effect of 
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gibberellins in seeds is to encourage the cell elongation, so that the radices can break 

down the endosperm, seed coat, or skin of fruit which restrict the growth. Seeds have 

germinated on the 3
rd

 DAP in the MSLi + GA3 medium. Apparently, the addition of 5 

ppm GA3 did not affect seed germination time. According to Salisbury and Ross (1995), 

in dicots and other gymnosperm, decomposition of starch and fat content in seeds during 

germination was not affected by addition of gibberellins. 

In contrast, all Fenugreek seeds have germinated in the B103 germination 

medium which containing coconut milk as much as 1 ml / L on the 1
st
 DAP. This medium 

gave the best response to the time of germination. In addition, the media which contacted 

directly with the seeds did not appear black as happened on three other germination 

medium. 

Commercial coconut milk used in the B103 has a nutrient content in the media as 

follows: 4 grams total fat, 3 grams saturated fat, 0 mg cholesterol, 0 grams protein, 1 

gram carbohydrate, 0 grams dietary fiber, 0 grams of sugar, and 10 mg sodium. Coconut 

milk containing methyl nonyl ketone whose free electrons can act as antioxidants. 

Liu and Brown (1996) reported that fatty acid composition experienced drastic 

changes on the new cells of root, hypocotyl, and epicotyl especially in the first 5 days 

during the germination of soybean. Moreover, Fernandez-Moya and colleagues (2000) 

explained that the composition of triacylglycerol (TAG) in the cotyledons during 

germination process can be divided into two stages: early stage (between 0 and 2 days 

after germination) with high catalytic activity and a tendency to utilize oleic acid, and in 

the second stage (after 2 days) with the lower rate of linoleic decomposition. In addition, 

Jachmanian and colleagues (1995) showed that the seed of Canola were very active in 

hydrolyzing the Canola oil into glycerol and free fatty acids. Therefore, it proved that the 

germinated seeds containing highly active lipase which tend to utilize fat. The results of 

fat hydrolysis were mostly converted into hexose, whereas some other were used back to 

re-synthesize fat and phospholipids (Joshi, et al., 1993).  

 

CONCLUSION 

Application of tissue culture in the provision of high quality Fenugreek plants 

was necessary to conduct in order to supply large amounts of seedlings continuously, fast, 

and uniform. Assessment of Fenugreek seed germination by using four types of media 

shows that B103 germination medium accelerated the growth rates and gave the best 

quality seedlings compared with the three other germination media (MS0, MS-Li, and 

MS-Li+ GA3). 
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Abstract : Gynura pseudochina (Lour.) D.C., or commonly called “Daun Dewa” in Indonesian 

language, is a local medicinal plant believed to be able to treat cancer and some other diseases. 

Many researchers have been studying its secondary metabolites and some compounds have been 

identified. From the production point of view, it is also interesting to consider whether or not its in 

vitro culture will give the same spectrum of secondary metabolite. Growth curve of in vitro 

Gynura pseudochina (Lour.) D.C. showed that exponential phase was achieved after three weeks 

while stationer phase has been started right four weeks (MS media + BA 3%) after inoculation. 

Samples were, therefore, taken after three and four weeks, respectively, to study the profile of their 

secondary metabolite. Extraction was carried over some degree of solvent polarities and separated 

compounds were visualized using UV light at 254 and 365 nm. Additionally, qualitative analysis 

of the compounds was performed using specific spray reagents for flavonoids, terpenoids and 

alkaloids, respectively. While terpenoid content seemed to be very similar between that produced 

by in vitro and external plant, there were some evidence on differences of flavonoids and alkaloids 

content between in vitro plant and external one. In general, in vitro culture has been observed to 

produce higher amount and variety of secondary metabolites both in three week- and four week-

samples. 

 

Keywords : in vitro Gynura pseudochina (Lour.) D.C., secondary metabolite. 

 

 

INTRODUCTION 
 

Higher plants contain a variety of substances which are useful medicines, food 

additives, perfumes, etc. However, decreased plant resources, increases in labour cost and 

other problems in obtaining these high-value added substances from natural plants have 

pointed toward the use of plant cell culture for production of the products. Because in 

vitro plant cell culture is not affected by changes in such environmental conditions such 

as climate or natural depredation, improved production may be available in any place or 

season. Therefore, studies on the production of useful metabolite by plant cell culture 

have been carried out on an increasing scale since the end of the 1950's. Plant cell culture 

is viewed as a potential means of producing useful plant products such that conventional 

agriculture, with all its attendant problems and variables, can be circumvented. These 

problems include: environmental factors (drought, floods, etc.), disease, political and 

labour instabilities in the producing countries, uncontrollable variations in the crop 

quality, inability of authorities to prevent crop adulteration, losses in storage and 

handling. Thus, the production of useful and valuable secondary metabolites in large 

bioreactors located in the consuming country is very attractive. Additional advantages of 

such processes include: controlled production according to demand and a reduced and 

requirement. However, this technology is still being developed and despite the 

advantages outlined above, it should be verified, whether or not the culture will produce 

the same metabolites as the external plant. Gynura pseudochina (Lour.) D.C., or 

commonly called “Daun Dewa” in Indonesian language, is a local medicinal plant 

believed to be able to treat cancer and some other diseases. Many researchers have been 

studying its secondary metabolites and some compounds have been identified [15-22]. 
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From the production point of view, it is also interesting to consider whether or not its in 

vitro culture will give the same spectrum of secondary metabolite. Since no research has 

been reported to answer that issue on Gynura pseudochina (Lour.) D.C., we tried to start 

revealing important facts by comparing the TLC profile of extracts from the plant and 

that from the in vitro culture. 

 

MATERIALS AND METHODS 

Plant and materials 
Sterile eksplan and plant used in this experiment originated from Mojokerto, East and had 

been previously identified as Gynura pseudochina (Lour.) D.C. by Pusat Informasi dan 

Pengembangan Obat Tradisional (PIPOT) Universitas Surabaya. Thin Layer 

Chromatography (TLC) was done using silica gel plate 60 F254 with aluminum support. 

All reagents, solvent and consumables used for the extraction and fractionation were 

purchased from Merck. Anisaldehyde-Sulfuric acid reagent was prepared by dissolving 1 

ml of sulfuric acid and 0,5 ml of anisaldehide in acetic acid to 50 ml of final volume. 

Dragendorff reagent was prepared by mixing 1.7 g of bismuth sub-nitrate, 20 grams of 

tartaric acid and 16 grams of KI in 120 ml of water. 

 

In vitro Subculture of Gynura pseudochina (Lour.) D.C.  

Preparation of its subculture was done using Murashige & Skoog (MS) medium added 

with BA (Benzil Adenin) hormone of 1.5, 2.5 and 3.0 ppm concentration. Growth index 

was determined from the last condition since it showed the highest growth rate. Samples 

were taken after three and four weeks, respectively. Propagation was carried out until 10 

grams dry weight was obtained. Drying was performed by neon lamp in air conditioned 

room. 

 

Extraction and Fractionation 
All procedures were performed following the modified Markham method [11] for Gynura 

pseudochina (Lour.) D.C. external plant, in vitro subcultures harvested at 3 and 4 week 

age, respectively. 10 grams of dried plants was macerated by 100 ml mixture of 

methanol:H2O (9:1) at room temperature for 12 hours and filtered. The residue was 

further macerated by 100 ml of methanol:H2O (1:1) for another 12 hours and followed by 

filtration. Combined filtrates were concentrated to one fifth volume using vacuum pump 

at 40
o
C and extracted by hexane. Organic phase was separated and dried using Na2SO4 

anhydrate. Ammonium hydroxide was added to the water phase to make it alkaline (pH 

9-10) followed by the second extraction using 50 ml of chloroform. Again, the organic 

phase was separated and dried using Na2SO4 anhydrate. The water phase was than 

acidified by adding acetic acid (pH 5) and finally extracted using 50 ml of ethyl acetate.  

 

Thin Layer Chromatography 
The three organic phases were concentrated to 10 ml volume for each and applied on the 

surface of TLC plates which were than eluted using  Hexane: Ethyl acetate (4:1), 

Methanol:Chloro-form (3:2) and Methanol:Acetonitrile (3:1), respectively for extract in 

hexane, chloroform and ethyl acetate. After elution, the plates were dried at room 

temperature and visualized under UV at 254nm and 465nm. Further visualization was 

also done by spraying specific reagent for identification of terpene, alkaloid and 

flavonoid using anisaldehyde-sulfuric acid reagent, dragendorff reagent and ammonia 

vapor, respectively. These reagents were freshly prepared. For revealing with 

anisaldehyde-sulfuric acid reagent, TLC plates were dried in the oven at 100
o
C for 25 

minutes before analyzed. 
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RESULTS AND DISCUSSION 

Orientation of BA concentration 

Murrashige-Skoog (MS) medium was chosen since it was well known as the most 

effective one for dikotil dan monokotils. Culture using 3 ppm has shown faster growth 

with the best shoot and leaf formation. This culture was, therefore, used in further work 

steps described below.  

 

 In vitro Subculture of Gynura pseudochina (Lour.) D.C.  
Maximum growth was achieved for MS medium + BA 3 ppm at the week-4 with the 

growth index of 2,966. After 4 weeks the plant began to undergo stationary phase where 

the secondary metabolites normally formed.  

 

 
 

Figure-1. The growth curve of Gynura pseudochina (Lour.) D.C. in vitro culture, growth 

index vs time (weeks). 

 

Comparison of TLC Profiles 

This study was limited to terpenes, alkaloids and flavonoids, which were the most 

common substances related to anti-cancer agent. Here, terpenes were isolated using 

hexane as the appropriate solvent, while alkaloids and flavonoids were isolated using 

chloroform and ethyl acetate, respectively. For revealing the terpene contents, we used 

anisaldehyde-sulfuric acid spray reagent. The TLC profile was shown in the picture 

below (Fig.2). There is high similarity between chemical contents of the culture and those 

of external Gynura pseudochina (Lour.) D.C., except for one compound characterized by 

a blue spot at Rf  of 0.59, which is not present in the in vitro culture.  

 

 
 

Figure-2. Identification of Gynura pseudochina (Lour.) D.C. by TLC (silica gel F254, 

heksane:ethyl acetate 4:1), revealed by anisaldehyde-sulfuric acid reagent. 
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However, as revealed by Anisaldehide-sulfuric acid reagent, there is a weak spot 

at the corresponding Rf. Thus, it is still unclear whether the blue fluorescing compound 

visualized at 365nm UV wavelength is really disappear in the in vitro culture, or it just 

underwent a minor structure modification and lost its fluorescence property.  

The work was continued by revealing the alkaloid contents, for which we used 

Dragendorff spray reagent followed by drying at 100
o
C in the oven for 25 minutes before 

analyzed. From the TLC profiles (Fig.3), it is obvious that external plant of Gynura 

pseudochina (Lour.) D.C. does not contain a significant amount of alkaloids, while the in 

vitro culture shows one spot characterizing an alkaloid at 0.47, a contrast case to that 

regarding terpenes. 

 

 
 

Figure-3. Identification of Gynura pseudochina (Lour.) D.C. by TLC (silica gel F254, 

methanol:chloroform 3:2), revealed by dragendorff reagent. 

 

This work has shown that cultured plant cells could produce reduced quantities 

and different profiles of secondary metabolites when compared with the intact. Another 

researcher argued that the poor product expression could be attributed to a lack of 

differentiation in cultures [12]. On the other hand, it has been also proved in this study 

that cultures can over-produce metabolites compared with the external plant. There are 

reports on a number of other examples of cultured cells producing metabolites not 

observed in the plant, eg. Lithospermum erythrorhizon cultures have been observed to 

synthesize rosmarinic acid [13].  

The last visualization was performed using ammonia vapor to identify the present of 

flavonoid. There we found almost no significant difference between TLC profile between 

culture and plant of Gynura pseudochina (Lour.) D.C. as depicted by Fig.4. However, the 

red spot at Rf 0.76 was somehow stronger in the in vitro culture. 
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Figure-4. Identification of Gynura pseudochina (Lour.) D.C. by TLC (silica gel F254, 

methanol:acetonitrile 3:1), revealed by ammonia vapor. 

 

Note: we presented only the TLC picture generated from 4 week-age cultures. However, 

the 3 week-age cultures has been analyzed and concluded as the same result.  
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Abstract : Traditionally, Tinospora crispa and Andrographis paniculata are widely used as an 

antiinflammation. The anti-inflammatory effect of single and combination decoction of Tinospora 

crispa stem and Andrographis paniculata herbs were studied at dose of 270 mg/kg body weight 

orally using carragenan-induced edema in albino rats. Tinospora crispa stem, Andrographis 

paniculata herbs, and the combination of both exhibited 27.64, 26.71,  37.84 % edema inhibition, 

respectively. Single and combination decoction showed anti-inflammatory activity by producing a 

significant decrease in the degree of swelling in comparison with control group. 

 

Keywords : Tinospora crispa,  Andrographis paniculata, Anti-inflammatory, Carrageenan 

 

 

INTRODUCTION 
Non-steroidal anti-inflammatory drugs (NSAIDs) are widely used as analgesic or 

antipiretic agents for the clinical treatment of inflammatory diseases such as arthritis and 

rheumatism. Though these have potent activity, long-term administration is required for 

treatment of chronic disease. Furthermore, these drugs have various and severe adverse 

effects. Therefore, naturally originated agents with very little  

side effects are required to substitute chemical therapeuitics. (Mahmoudi et al., 2004). 

Tinospora crispa and Andro-graphis paniculata have been known as medicinal 

plants and there are widely used as an antiinflammation. The com-bination Tinospora 

crispa and Andrographis paniculata was a traditional that have been used for treatment of 

inflammation in Indonesia. The primary medicinal component of Andrographis 

paniculata is andrographolide, which is a diterpene lactone. The other group compounds 

include aromatic compouds, aliphatic compounds, Aliphatic hydro-carbons, and 

Terpenoid compounds (Roy et al., 2010). Tinospora crispa stem contains: flavone O-

glycosides (apigenin), picroretoside, berberine, palmatine, picroretine, resin, berberine 

(Umi kalsom, 1995; Hariana, 2005). Tinocrisposide was reported as compoud of  

Tinospora crispa  (Adek et al., 1998). 

The present study was carried out to evaluate the effect of single and combination 

Tinospora crispa and Andrographis paniculata decoction on inflammatory reaction using 

carrageenan-induced rat paw edema. 

 

MATERIAL AND METHODS 

Plant material 
Tinospora crispa stem and Andrographis paniculata herbs, collected from 

Sringanis Garden Bogor, were identified by Research Center for Biology, Indonesian 

Institute of Sciences.  

 

Preparation of decoction 
Single Tinospora crispa stem and Andrographis paniculata herbs (10 g) were boiled in 

90 ml distilled water until the remaining water was about 50 ml,  filtered corresponding to 

a concentration of 0.2 g/ml. Combination Tinospora crispa stem and Andrographis 



Proceeding of International Conference on Medicinal Plants - Surabaya,Indonesia 21-22 July 2010 

 

 

 98

paniculata herbs (5 g : 5 g) were boiled in boiled in 90 ml distilled water until the 

remaining water was about 50 ml, filtered corresponding to a concentration of 0.2 g/ml. 
 

Animals 
Albino rats (100-200 g) were used for this study. The animals were housed in standard 

environmental condition and fed with food and water ad libitum. 
 

Anti-inflammatory activity 
The anti-inflammatory activity of decoction was determined by carrageenan-induced 

edema test in the hind paws of rats. Animals (5 per group), were fasted for 10 h before the 

experiment with free access to water (Vogel, 2006). 

Rats were administered orally with single and combination decoction of 

Tinospora crispa stem and Andrographis paniculata herbs at dose of 270 mg/kg body 

weight, while control group received 10 ml/kg body weight of aquadest. Phenylbutazone 

(100 mg/kg body weight) was used as standard. One hour after oral test samples 

administration, edema was induced by injecting in the left hind paw 0.2 ml of 1.5% 

carrageenan in saline. Paw volume was measured with plethysmometer before and at 0.5-

, 1-, 2-, 3-, 4-, 5- and 6-h after carrageenan injection. Edema inhibition was evaluated by 

rasio area under curve of test group to area under curve of control group.  
 

Statistical analysis 

Statistical significance was determined by analysis of variance (P < 0.05). The analysis 

was performed using SPSS 10 software. 
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Fig.1. Effects of  single and combination decoct of Tinospora crispa stem and Andrographis 

paniculata herbs on edema volume after carrageenan-induced paw edema in rats. 

Tabel 1. Effects of single and combination decoction of Tinospora crispa stem and 

Andrographis paniculata herbs on edema inhibition. 

Treatment Dose 

(mg/kg) 

Area under curve 

(AUC) 

Edema inhibition (%) 

Control  106.31 + 15.33 - 

Tinospora crispa stem 

decoction 

270 77.25 + 5.46* 27.34 

Andrographis 

paniculata herbs 

decoction 

270 78.17 + 9.35* 26.47 

Combination of both 270 66.21 + 3.51* 37.72 

Phenylbutazone 100 57.12 + 10.73* 46.27 

Results are mean + S.E.M (n=5) 

*P<0.05 vs control                                     
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RESULT AND DISCUSSION 
The anti-inflammatory activity was evaluated by screening protocol widely used 

for testing the non-steroidal anti-inflammatory drugs (NSAIDs); carrageenan-induced 

paw edema. Decoction   at dose of 270 mg/kg body weight caused inhibition of paw 

edema as compared to control group 4 h after carrageenan-injected (Fig. 1). 

  Edema inhibition obtained with decoction and phenylbutazone in the 

carrageenan-induced edema test are shown in table 1. Statistical analysis shows that after 

carrageenan injection, the single and combination decoction of Tinospora crispa stem and 

Andrographis paniculata herbs at dose of 270 mg/kg body weight produced a significant 

decrease in the degree of swelling in comparison with control group (P < 0.05). Anti-

inflammatory Tinospora crispa was attributed to the presence and sinergistic action of 

alkaloids and triterpenes (Sulaiman, et al., 2008). The compouds of Andrographis 

paniculata have been inflammatory activities include andro-grapholide (Shen, et al., 

2002), andrograpanin (Ji, et al., 2005), neoandro-grapholide (Liu, et al., 2007). 

The combination decoction of Tinospora crispa stem and Andrographis paniculata herbs 

showed anti-inflammatory activity by producing an usignificant decrease in the degree of 

swelling in comparison with both single decoction group (P < 0.05). 

 

CONCLUSION 

Tinospora crispa stem, Andrographis paniculata herbs, and the combination of both, 

phenylbutazone exhibited 27.64, 26.71,  37.84, 46.27 % edema inhibition, respectively. 
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Abstract : Five concentration of ethanol extract of Piperis nigri Fructus (Black pepper), i.e. 1,3, 5, 

7 and 9 ppm were investigated their activity against Aedes aegypti Linn. larva. Temephos 2 ppm 

and tap water were used as the positive and negative control respectively. All treatments were 

done in five times replication. The number of dead  larvas after 24 hours exposure was then 

calculated. The data were analysed  using Probit analysis. It can be concluded that there was 

significant difference on the ability between the negative control and all five concentration of 

ethanol extract tested against the larva. However there was no any significant difference of ethanol 

extract 9 ppm compared to that of positive control. LC 90 (Lethal Concentration 90% ) is 8.374 

ppm.  

 

Key words: Larvacide,  Aedes aegypti Linn. Piperis nigri Fructus 

 

 

INTRODUCTION 
Dengue Haemorrhagic Fever (DHF) represent one of infection disease which is 

caused by arbovirus and spreaded through mosquito Aedes intercession. Generally in 

South East Asia as well as in Indonesia epidemic Dengue Haemorrhagic Fever related to 

the distribution of Aedes aegypti Linn., considering that this mosquito especially 

multiplies indoor, antropophilic and take blood of human being as its food [1] 

Data of Case of DHF in Indonesia in the year of 2003 showing improvement of 

about 24% compared to that in the year 2002. This phenomenon needs special attention 

and also the maximum effort to overcome and degrade fatality [2]. The best to do to stay 

away of dengue is precaution from the infection. One of program of prevention based on 

disconnection of enchain infection is by controlling the infection vector, i.e. mosquito of 

Aedes aegypti Linn. 

Eradication of Mosquito which is at most conducted by the use of synthetic 

chemical insecticide in short-range is very effective because it can reduce population of 

mosquito quickly, practically, relatively cheap and is acceptable by the society [3]. 

However since the larvas are still a life, new mosquito will be born again and later on 

they can cause this disease to arise. The number of Aedes in Indonesia is controlled by 

using insecticide, in the form of adultiside, larvacide, synthetic chemical larvacide used 

occasionally is temephos [2] 

Usage of synthetic chemical insecticide can worry and menace environmental 

balance. In this time the use of plant as insecticide has been observed, for example 

tobacco and pyrethrum [4] which are more beneficial because they are biodegradable. 

Among plants having insecticide activity, fruit (fructus) of Piper nigrum L. (Black 

pepper) have high insecticidal effect and superior against crop pest and other insects such 

as mosquito [5]. 

Fruit (fructus) of Piper nigrum L. (Black pepper) contain 1%-2.5% of essential 

oil; (consists of terpen hydrocarbon: phelandren, kariofilen, antoksiline, dipentene, 

limonene); 4%-10% khavisin; 5%-9% piperine; piperidine; piperic acid; 7%  lipid; 36% 

amylum  and 12% water [6,7]  These compounds  have been expected to be able to kill 

larva of Aedes aegypti Linn. 
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Sample of this research is ethanol extract of Piperis Nigri Fructus. The extract is 

obtained from soxhletation of fruit (fructus) of Piper nigrum L. (Black pepper) to kill 

larva mosquito  Aedes aegypti Linn in order to obtain the LC90 value. 

 

MATERIAL AND METHODS 

Plant material 
Fruit (fructus) of Piper nigrum L. (Black pepper) were collected from Pabean market  

Surabaya, contain 1,08 % v/b of essential oil 
 

Animal 
Animal used in the research is larva of Aedes aegypti Linn. of early stage  Instar III-IV. 
 

Extraction 
Dried fruit (fructus) of Piper nigrum L. (Black pepper) 250 g, were extracted with 96% 

ethanol by Soxhletation. Filtrat was evaporated under vacuum (50
o
C) and then above of 

water bath  (60
o
C).  

 

Preparation of test sample 

100 mg ethanol extract of Black pepper is diluted in aquademineralisata until 100 ml. 0,1 

g tween 60  is added for increasing the solubility of the extract. Concentration of the test 

solution (1, 3, 5, 7 and 9 ppm) were prepared by dilution of the mother solution. 2 ppm 

temephos was used as positive control. 
 

Larvacide Test 
Larvacide Test was done to get LC90 of death larva of Aedes aegypti Linn. The test  

sample was pipetted in accordance to the test concentration, then 20 of larvas of Aedes 

aegypti Linn. were put into a plastic glass  containing a small volume of tap water, the 

sample was poured followed by tap water until a volume of 100 ml. 

          The number of dead larvas after 24 hours was counted. The data were calculated 

using Probit analysis (SPSS program 15.0 for windows) to calculate LC90 (Lethal 

Concentration 90%, concentration of ethanol extract of Black Pepper that kill  90% of 

Larva Aedes aegypti Linn). 

 

RESULT AND DISCUSSION 

Larvacide Test 

       Essential oil of ethanol extract of Black peper consists of terpen hydrocarbon 

phelandren, kariofilen, antoksiline, dipentene, limonene; khavisin about 4%-10%.[6,7] 

        Essential oil grouped of terpen hydrocarbon, i.e. limonen works as anti-

acetylkolinesterase. Secretion of asetil kolinesterase enzyme was pursued causing the 

degradation of asetilcholin to produce cholin and acetic acid. This condition results to 

heaping of acetylcholin that generate muscle paralysis. Limonen works as larvacide by 

poisoning the nerve. [8].  Ethanol extract of Black pepper also contains piperine that have 

insectiside action [9]  

      Paralysis muscle will lead to stress respon of the larva resulting to irregular larva 

movement continued by spastic or even death. Data of the number of dead larva of Aedes 

aegypti Linn. can be seen in table 1 and 2. 

        The data were analysed using Probit analyse (SPSS program 15.0 for windows) to 

calculate LC90 of ethanol extract of Black Pepper . It can be concluded that there was 

significant difference on the ability between the negative control and all five 

concentration of ethanol extract tested against the larva However there was no any 

significant difference of ethanol extract Black Pepper 9 ppm compared to that of positive 

control (Temephos 2 ppm). The LC 90 (Lethal Concentration 90% larva) is 8.374 ppm. 
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Tables 1. Data of number of dead larva Aedes aegypti Linn. on Larvacide effect test (n = 20) 

Concentration 

(ppm) 

Sum up Death of Larva 
Mean ± SD 

R1 R2 R3 R4 R5 

NC 0 0 0 0 0 0 ± 0.00 

EEBP 1 1 1 1 1 1 1 ± 0.00 

EEBP 3 5 5 5 4 5 6 ± 0.00 

EEBP 5 10 11 10 10 11 10.4 ± 0.84 

EEBP 7 14 15 15 15 16 15 ± 0.45 

EEBP 9 19 19 19 18 19 18.8 ± 0.45 

PC 19 19 20 19 19 19.2 ± 0.45 

Boldness : R1, R2, R3, R4, R5 = first replication; second replication; third replication; fourth 

replication and  fifth replication; NC = Negative Control (tap water); EEBP = Ethanol 

Extract of Black Pepper; PC = Positive Control (Temephos 2 ppm) 

 
Tables 2. Percentage of Death of Larva Aedes aegypti on Larvacide effect test (n = 20) 

Concentration 

(ppm) 

Sum up Death of Larva( % ) 
Mean ± SD 

R1 R2 R3 R4 R5 

NC 0 0 0 0 0 0 ± 0.00 

EEBP 1 5 5 5 5 5 5 ± 0.00 

EEBP 3 25 25 25 20 25 24 ± 2.24 

EEBP 5 50 55 50 50 55 52 ± 2.74 

EEBP 7 70 75 75 75 80 75 ± 3.54 

EEBP 9 95 95 95 90 95 94 ± 2.24 

PC 95 95 100 95 95 96 ± 2.24 

Boldness : R1, R2, R3, R4, R5 = first replication; second replication; third replication; fourth 

replication and  fifth replication; NC = Negative Control (tap water); EEBP = Ethanol 

Extract of Black Pepper, PC = Positive Control (Temephos 2 ppm) 

 

CONCLUSION: 

           According  to the data analysis at this research, there was can be concluded that 

ethanol extract Black Pepper from Piper nigrum L. have  larvacide effect  against Aedes 

aegypti Linn. larva of early stage  Instar III-IV. The LC90  (Lethal Concentration 90% 

larva) is 8.374 ppm. 
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Abstract : Tea is the most ancient and popular beverage world and has been traditionally known 

to have various merits for human health such as antibacterial, antiviral, antipyretic, diuretic, and 

anticarcinogenic effects. Some epidemiological studies, not only on polyphenols but also on 

chlorophylls, have been carried out. Various kinds of tea have been consumed as a daily beverage 

in Indonesia, such as green tea, oolong tea, and black tea. A simple method for the extraction of 

tea samples and conditions of HPLC analysis of chlorophylls and carotenoids derivatives was 

developed. Tea samples were extracted using acetone 100% (v/v), and this extract was injected 

into HPLC column. The modified HPLC procedure was developed and involved a gradient solvent 

system. The method consists of an elution gradient of methanol, acetone and ammonium acetate 

solution (1 M).  After the subtraction of spectra pattern from crude extracts of tea pigment, several 

chlorophylls and carotenoids derivatives were found. The composition of chlorophyll and 

carotenoid pigments were confirmed by HPLC. Based on peak area, which was detected in λ=430 

nm, pheophytin b was the dominant pigment in green tea followed by lutein, pheophytin a, β-

carotene, pheophytin b-like and pheophorbide a. Lutein was the dominant pigment in black tea 

followed by pheophytin a, chlorophyll b, chlorophyll a, pheophorbide a. Pyropheophytin a was 

the dominant pigment in oolong tea, followed by pheophorbide a-like and cis-isomers form 

carotenoid. The pigment content based on peak area was compared in three major teas. This 

method is applicable to the quality control in their manufacturing processes.  

 

Keywords : HPLC analysis, peak area, green tea, oolong tea, black tea 

 

 

 

INTRODUCTION 

Tea is one of the most popular beverages consumed in the world. In Indonesia, tea 

has become one of the most popular drinks. There are three common  tea products based  

on their processing : unfermented tea,  a partially fermented tea,  and  a fully fermented 

tea [Zuo et al., 2002]. These teas are popular in Indonesian markets.  Besides polyphenols 

compound in tea, tea pigments have several health benefits, one study reported that tea 

pigments, a major flavonol component in black tea, have strong antioxidant potency 

[Leung et al., 2001]. In previous studies,  tea pigments were also found to be effective in 

preventing the occurrence and progression  of  precancerous liver lesions in rats [Gong et 

al., 2000]. In addition, pheophytins a and b of the hot water extract from green tea have 

potent suppressive activities against chemically induced tumorigenesis in mouse skin 

through suppression at the tumor promotion phase [Horie and Kohata, 2000]. The other 

chlorophyll derivatives, pyropheophytin, could be expected as one of antioxidants to 

prevent lipid oxidation [Cahyana et al., 1992]. 

Several conditions of tea manufacturing process, such as withering, rolling, drying or 

oxidation enzymatic, can cause degradation of  chlorophylls and carotenoids.  [Teranishi 

and Hornstein, 1995]. Chlorophylls can be degraded into their derivatives, such as 
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pheophytin, pheophorbide and pyropheophytin because of heating process and acid 

condition. However, carotenoids  can be converted to cis-isomers especially by heating. 

Besides on tea flavor and taste, pigments content and composition have relationship with  

several health outcomes [Suzuki and Shioi, 1998]. 

The purpose of this study was to determine chlorophylls and carotenoids and their 

derivatives in three major teas based on peak area from HPLC chromatogram. The 

pigments were compared among three tea products and fresh tea leaves as a comparison 

control. Wide applications of this study are expected, for example, for safety and quality 

control of manufacturing teas. 

 

MATERIALS AND METHODS 
Materials. Fresh leaves of tea (Camellia sinensis var assamica) were obtained from 

Wonosari’s tea plantation, an unfermented tea (Kepala Djenggot, Indonesia), a fully 

fermented tea (Sari Wangi, Indonesia) and a partially fermented tea (Shui Xian, Fujian, 

China) were purchased from a local market.  

 

Pigment Extraction. Pigments were extracted from fresh tea leaves (0.5 g) by grinding 

with 20 mL acetone 100%. The residue was extracted again with 20 mL acetone 100%. In 

the case of extraction pigments from teas, teas were extracted from tea products (0.5 g) 

by grinding with 75 mL acetone 100%. The solvent was evaporated (Heidolph Laborata 

4010 digital) and purged with argon gas until the solvent became completely dry. The dry 

pigments were re-dissolved in 10 ml acetone 100% and then filtered with 0.45 µm 

syringe filter (Milipore, MA). After filtration, crude extract of pigments was evaporated 

again. Before analysis, the dry pigments were diluted in 5 ml acetone 100%, then 20 µL 

pigment solution was directly injected for HPLC analyses. 

 

UV-Vis Spectrophoto-meter Analysis.  
The dry crude-pigment extracts were re-dissolved in 125 mL acetone 100%. The 

absorption spectra was obtained at λ=300-800 nm with UV 1700, UV-Visible 

Spectophotometer (Shimadzu, Kyoto). Spectra patterns of crude-pigment extracts were 

performed using Plots32. Different spectra was performed in Spina version 3 software 

(created by Y. Katsumoto, Hiroshima University) 

 

HPLC Analysis. HPLC was carried out using Shimadzu chromatographic system 

(Shimadzu, Kyoto, Japan) equipped with a column temperature controller, using a 250 × 

4,6 mm i.d., Shim-Pack VP-ODS C18 column (Shimadzu, Kyoto). Analysis of 

chlorophylls and carotenoids was performed according to the method of Hegazi et al., and 

pigments were eluted at a flow rate of 1.0 mL per min at 30 °C with a programmed binary 

gradient elution system according to the method. The method used consists of an elution 

gradient of methanol, acetone and ammonium acetate solution (1 M). Pigments were 

detected spectrophotometrically with a SPD-M20A photodiode array detector, measuring 

from 200 to 800 nm and monitoring four channels at representative wavelengths of 400, 

430, 450, and 661 nm. The wavelengths used to indicate the presence of pigments: those 

were 400 nm for pheophorbide a, 430 nm and 661 nm for chlorophylls, and 450 nm for 

chlorophyll b and carotenoids. 

 

RESULT AND DISCUSSION 
Spectra Patterns of Crude-Pigment Extract of Tea. The spectra patterns of fresh 

tea leaves and three major teas were normalized at Qy band of chlorophylls (OD=1), 

before they were compared among each other.  
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Figure 1. Absorption spectra of acetone extracts from tea products, normalized at Qy band of 

chlorophylls. (A) fresh tea leaves; (B) green tea; (C) black tea; (D) oolong tea. The 

first circle (1) showed the absorption region of carotenoids, and the second circle 

(2) showed the Qy absorption of chlorophylls. 

As a result, the absorption region of carotenoids (λ=400-500 nm) was not detected 

in oolong tea. The highest  absorption of this region in fresh tea leaves was detected 

because it has not been treated like the other teas. However, this absorption in green tea 

and black tea still appeared. Furthermore, a small hypsochromic shift in Qy band of 

chlorophylls (λmax=662 nm) occurred  in three major teas. In green tea and oolong tea, Qy 

band shifted  from 662 nm to 665 nm. However, in black tea, a shift occurred from 662 

nm to 664 nm. This phenomenon indicated that the formation of chlorophylls degradation 

products. 

 

Different Spectra of Crude Pigment Extract.  

The different spectra were obtained by subtracting each spectra pattern of tea products 

with fresh tea leaves as reference spectra. Figure 2 shows the appearance of  new positive 

absorption bands which indicated several chlorophylls derivatives emerging due to tea 

manufacturing.  In green tea, new bands emerged with λmax 410 nm, 506 nm, 534 nm, 603 

nm, and 672 nm. Similar to green tea, new bands of oolong tea had λmax absorption 410 

nm, 510 nm, 537 nm, 603 nm, and 672 nm. These absorptions were similar to λmax 

absorption of pheophorbide a (409 nm, 505 nm, 539 nm, 608 nm, 665 nm), pheophytin a 

(408 nm, 505 nm, 535 nm, 608 nm, 665 nm), pyropheophytin a (411 nm, 505 nm, 534 

nm, 609 nm, 667 nm) [Suzuki and Shioi, 1998; Hegazi et al., 1998; Jeffrey et al., 1997].  

However, in black tea, the other bands emerged with  λmax  397 nm and 478 nm. 

These bands indicated another chlorophyll derivatives, such as epimer of chlorophylls 

[Kohata et al., 1998]. Further identification of several chlorophyll and carotenoid 

derivatives was confirmed by HPLC chromatogram.  

 

Pigment Identification.  
Each peak represents type of pigment in fresh tea leaves and three tea products. 

Each peak was identified by sequence of pigment polarity, comparison with peak 

retention times and absorption spectrum from the photodiode array data. In this study, 45 

peaks, 33 chlorophylls and 12 carotenoids, were detected [Suzuki and Shioi, 1998; 

Hegazi et al., 1998; Jeffrey et al., 1997].  

 

 



Proceeding of International Conference on Medicinal Plants - Surabaya,Indonesia 21-22 July 2010 

 

 

 106

 
Figure 2. The different spectra of three major teas. (A)green tea; (B)black tea; (C)oolong tea. 

Table 1.  Identification and Peak Area of Chlorophylls and Carotenoids 

Chlorophyll 

No. 

tR 

(min) Components 

Tea 

Leaves Green  Black  Oolong  

1 3.72 Chlorophyllide b-like 14184 - - - 

2 5.36 Chlorophyllide a-like 57330 13068 - - 

3 6.99 Pheophorbide b-like 19521 715047 68089 - 

4 7.56 Pheophorbide a-like - 45400 12026 1399 

5 8.17 Pheophorbide b-like - 93254 - 86922 

6 10.56 Pheophorbide a  208220 1263214 621008 - 

7 12.84 Pheophorbide a-like - 191844 92102 - 

8 15.05 Pheophorbide a-like - 17230 - - 

9 16.12 Pheophorbide a-like - 4827 11978 577488 

10 18.68 Pheophorbide a-like - 44096 - 3448 

11 19.72  - - - 48001 

12 27.26 Chlorophyll b-like - - 21694 - 

13 29.99 Chlorophyll b-like - - 18641 - 

14 30.40 Chlorophyll b-like - 20316 - - 

15 33.27 Chlorophyll b 1104574 48295 823141 - 

16 34.27 Chlorophyll b’ 18977 246454 15472 - 

17 35.02  - - + - 
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Pigment Content Based on Peak Area.  

To compare the composition and content of pigments from tea leaves before and 

after processing, pigment analyses were carried out using fresh tea leaves (Camellia 

sinensis var. assamica) which were common and popular material for tea products in 

Indonesia. An HPLC separation profile of the acetone extract from the fresh tea leaves 

and three tea products is shown in Figure 1. 

Chlorophylls, carotenoids and their other derivatives were found in the acetone 

extract of fresh tea leaves and three tea products (Table 1). Pigment contents based on 

peak area which were detected in  λ=430 nm, pheophytin b was the dominant pigment in 

18 35.52 Chlorophyll a-like - - - 5827 

19 36.20 Chlorophyll a-like 21655 + - 2409 

20 38.39 Chlorophyll a  6066399 - 716393 - 

21 39.16 Chlorophyll a’ 39094 47157 41529 3461 

22 41.70 Pheophytin b-like - 850575 122935 - 

23 42.83 Pheophytin b-like - 691728 86553 - 

24 46.99 Pheophytin b  - 3790983 386845 - 

25 48.20 Pheophytin a-like - 360008 243035 49881 

26 49.47 Pheophytin b’ - 749857 - - 

27 50.16 Pheophytin a-like   - 273355 187412 49754 

28 56.85 Pheophytin a  342242 2992160 1187271 - 

29 57.33 Pheophytin b’ - - - 292147 

30 60.25 Pheophytin a’ - 817114 176656 - 

31 61.85  - - - 194184 

32 67.43  - - - 92394 

33 71.81 Pyropheophytin a - 178943 93772 1672599 

              

       

Carotenoid 

No. 

tR 

(min) Components Tea Leaves Green  Black  Oolong  

C1 

11.7

6 Neoxanthin 234287 - 139986 - 

C2 

16.9

7  56847 - - - 

C3 

17.1

6 

Violaxanthi

n 30121 69918 - - 

C4 

18.1

3  17561 44096 - - 

C5 

18.3

8  59009 - - - 

C6 

18.9

8  65050 - - - 

C7 

19.8

1 Lutein 2416325 3487751 1688499 - 

C8 

21.3

3 cis form - 124306 3942 - 

C9 

23.3

7 cis form 38363 279166 69145 - 

C10 

24.0

4 cis form 139213 256710 111097 - 

C11 

33.6

2 cis form - 122199 - 418313 

C12 

62.0

2 ß-carotene 1049744 1859366 399026 - 

          

Blank, not identified    
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Indonesia’s green tea, and followed by lutein, pheophytin a, β-carotene, pheophytin b-

like, pheophorbide a and so on. The emergence of several  chlorophyll and carotenoid 

derivatives which were not detected in fresh leaves, appeared in green tea and the other 

teas. Pheophytin a, pheophytin b and pheophorbide a which were the dominant pigments 

in green tea, had the largest peak area compared with black tea and oolong tea (Figure 4.).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Figure 3. HPLC chromatograms of acetone extracts. (A) fresh tea leaves; (B) green tea; (C) 

black tea; (D) oolong tea. Detection was at 430 nm. Peak number shown the 

dominant pigments. For peak number, see table 1. 

 

The other derivatives of chlorophylls such as epimer of chlorophyll a. chlorophyll 

b, pyropheophytin a were also seen in green tea and the other teas. Formation of 

derivatives of chlorophylls a and b is considered to be the heating effect that happened 

during the tea processing, contributed to the conversion of chlorophyll a to pheophytin a 

and chlorophyll b to pheophytin b [Carper, 1989; Higashi-Okai et al., 1998; Canjura et 

al., 1991; Schwartz et al., 1981]. This might be caused by multiple drying in Indonesia’s 

green tea processing at the range of temperature of about 70-300 
0
C, at which chlorophyll 

a and b might be easily changed to form epimers by heat [Kohata et al., 1991].  

Figure 4 shows that chlorophyll a was not present, but chlorophyll b was still 

detected in green tea (with peak area = 48295), this indicated that chlorophyll a was more 

unstable than chlorophyll b. On the other hand, the peak area of pheophytin b was larger 

than pheophytin a, this also indicated that chlorophyll b and its derivatives were more 

stable than chlorophyll a. Chlorophyll a, when it was converted to pheophytin a might be 

more easily and quickly degraded into its derivatives, especially pyropheophytin a 

[Schwartz and Von Elbe, 1983].  In addition, chlorophyll a was degraded earlier than 

chlorophyll b into its derivatives such as, chlorophyll a-like, chlorophyll a epimer and 

especially pheophorbide a-like which was found in many quantities in acetone extract of 

green tea.  
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In Sari Wangi, one of the popular black tea in Indonesia, lutein was the dominant 

pigment in black tea, followed by pheophytin a, chlorophyll b, chlorophyll a, and 

pheophorbide a (Table 1). Chlorophyll a  remained in black tea with a peak area larger 

than green tea and oolong tea, while chlorophyll b appeared in black tea and green tea but 

it was not present in oolong tea. In addition to the evidence mentioned above, the peak 

area between the peak of chlorophyll a and chlorophyll b in black tea was almost the 

same, the peak area of chlorophyll a was 716393 and chlorophyll b was 823141. For this 

comparison, the ratio of both percentage peaks area in fresh tea leaves was about 5:1, this 

indicated that chlorophyll a was more unstable than chlorophyll b (Figure 4). In 

manufacturing black tea, the main process is enzymatic oxidation rather than drying 

process, so they are very rich in flavor. [Teranishi and Hornstein, 1995].  This was 

another evidence of chlorophyll a, chlorophyll b and some carotenoids such as lutein and 

β-carotene which were still present in black tea.  

 

Figure 4. Comparison of the peak area of chlorophylls and their derivatives contained in 

acetone extracts from tea leaves and three tea products. 

Shui Xian oolong tea is made by a combination of enzymatic oxidation and 

multiple heating. First, enzymatic oxidative process was activated with gradual 

evaporation of water in leaves after withering in the sun at 30-40 
0
C for 30-90 minutes, 

then following pan-firing, these leaves were kneaded and dried twice at 95-100 
0
C for 

about 12 minutes and at 60-89 
0
C for 2-4 hours. Because of this process, pyropheophytin 

a and cis type carotenoids had the largest area among three major teas tested in this study 

(Table 1, Figure 4.). In addition, the other chlorophyll derivatives such as pheophytin a 

became lower in oolong tea due to their conversion to pyropheophytin a. It has been 

reported that the same degradation occurred in spinach during cooking, and that 

pyropheophytin a was detected in canned vegetables [Cahyana et al., 1992]. Chlorophyll 

a was converted to pheophytin a, and then pheophytin a was degraded into 

pyropheophytin a by heating [Schwartz et al., 1983]. Pheophytin a degraded by the loss 

of Mg whereas pyropheophytin a degraded by the loss of Mg and R2 replaced by 

hydrogen in their structure (Figure 5). Oolong tea had more chlorophyll and carotenoid 

derivatives, indicating that this might be caused by the combination of pan-firing and 

enzymatic oxidation method. However, the heating process played a significant role in 

chlorophyll and carotenoid degradation. 
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Figure 5. Structure of chlorophylls and their derivatives [Suzuki and Shioi, 1998] 

A change of carotenoids due to heat was also observed. According to [Schwartz et al., 

1983], some carotenoids were modified to their isomers due to heating, before they 

degraded into colourless compounds. Several cis-isomers form carotenoids emerged in 

large peak area (Table 1), and this might be caused by modification of carotenoids in 

fresh tea leaves especially β-carotene and lutein. In addition, neoxanthin was not detected 

in green tea but it was detected in black tea, while violaxanthin was not detected in black 

tea but it was detected in green tea. Only one carotenoid was detected in oolong tea, cis-

isomers form carotenoid had the highest peak area compared with others. Cis carotenoids 

in fresh tea leaves had two peaks, whereas in black tea and green tea the number of peak 

was increased to three and four peaks. cis-isomers form and other carotenoids decreased 

because of the combination of excessive heating and oxidation in oolong tea processing.   

 

CONCLUSION  
The results conclude that pheophytin a, pheophytin b and pheophorbide a in green tea 

had the largest peak area compared with black tea and oolong  tea. Pyropheophytin a in 

oolong tea had the largest  peak area compared with green tea and black tea. In addition, 

only one carotenoid was detected in oolong tea, cis-isomers form carotenoid had the 

highest peak area percentage compared with others. Based on peak area which was 

detected in λ=430 nm, pheophytin b was the dominant pigment in green tea followed by 

lutein, pheophytin a, β-carotene, pheophytin b-like and pheophorbide a. Lutein was the 

dominant pigment in black tea followed by pheophytin a, chlorophyll b, chlorophyll a, 

pheophorbide a. Pyropheophytin a was the dominant pigment in oolong tea, followed by 

pheophorbide a-like and cis form carotenoid.  
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Abstract : The present work is a part of qualitative and quantitative research about biomass from 

bacterial cellulose made of nata de coco, which found useful application in environmental and 

analytical chemistry area as well as pharmaceutics and biochemistry.  The ability of the biomass to 

absorb heavy metals was already reported.  Some comparison researches gave insight into the 

physical behavior of analyte on the surface.  The sorption behavior for more complex organic 

compounds including natural product chemicals in medicinal plants is currently being studied. The 

aim is to get a best condition to extract many types of compounds, to separate and analyze the 

method for further applications. 

The modified surface of the cellulose can also maximize the separation behavior or even 

combination attempts of certain compounds.  For the preliminary study, the cellulose surface was 

used to describe the separation of complex extract from great morinda fruit (Indonesian: 

mengkudu, Morinda citrifolia).  Batch and column absorption methods are going to be compared 

using powdered and shredded nata.  Some different designs for absorption will also be tested.  The 

result from some spectroscopic analysis including UV-VIS, AAS, GC-MS, HPLC for the 

compounds separation and FTIR and SEM for the biomass cellulose describe the condition 

obtained to optimize the desired separation or possible combination processes.   

The separation of the phytochemicals was useful to widen the application possibilities to utilize the 

surface and the porous body of this bacterial cellulose.  When the sorption behavior of classes of 

compounds can be well described, the use of this biomass for medicinal plants extraction can be 

considered further. 

 

Key words: bacterial cellulose, separating agent, sorption, medicinal compounds from local 

plants. 

 

 

INTRODUCTION 

There are countless types of compounds in nature presents in plants.  Some are 

beneficial, some are poisonous, some can also be used as medicinal components in 

traditional culture.  The extraction procedure is taken to separate some target compounds, 

but what usually obtained after extraction is still a mixture.  The extraction and separation 

of chemicals is the interesting topic in organic and analytical chemistry [Ramamoorthy, 

P.K., Bono, A., 2007].  The activity and amount of compounds would be different using 

different methods of extraction and different types of solvent as well as their 

combination. 

Morinda citrifolia is a well known plant due to the richness of useful components in 

every part of the plant.  The fruit, leaves, root of the plant are found to have many types 

of beneficial components [Chan-Blanco, et.al.,2007], and [Krishnaiah, et.al., 2007].  

Some compunds have antioxidative properties and bioactivity.  There are a lot more 

remarkable reviews about the biochemistry changes occuring in living organism with 

some particular components from the Morinda citrifolia in medicinal researches. 

Some attempts of separating various compounds from the plants are also reported as 

phytochemical standard procedures.  The use of various solvents and different methods 

were compared to obtain the target components at the best condition as well as the 
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highest rendemen.  The use of adsorption and filtration processes also appeared in some 

publications [Kiathevest, K., et.al., 2009], [Anonymous, 2004].  The surface 

modifications utilizing physical and chemical properties are interesting in analytical 

chemistry area.  This is not including the modern separation and instrumental analytical 

methods to analise the compounds and their properties. 

On the other hand, the use of a biomass such as nata de coco becomes important in 

many areas.  This bacterial cellulose is not only produced industrially to supply the high 

fiber resource in food products but also for other applications in science and material 

science.  The making of this bacterial cellulose was also reported in some studies and also 

interesting [Wahyudi, T., 2008].  Some researches on nata de coco as adsorbent for heavy 

metals were conducted and reported quite often [Afrizal, 2008].  In phytochemistry area 

the use of cellulose surface can also be the topics in future research.  The application of 

this adsorbent to separate components in the fruit of Morinda citrifolia (Noni fruit) is the 

current investigation.  The preliminary result is presented in this paper. 

The surface of the biomass can be considered active since it has hydroxyl groups and 

also the strong hydrogen bonding with solvents.  This biomass has also swelling capacity 

and this also be used to entrap particles.  The dynamics on the surface as studied by 

Nuclear Magnetic Spectroscopy were reported in some certain conditions [Wonorahardjo, 

2009, 1998].  When the adsorption on the surface is considered “physical” then 

desorption of adsorbates can be easily obtained.  Especially small and simple particles 

can be retained only for a certain time on the surface before being desorbed back to the 

bulk liquid.  This “strange kinetics” on the surface was analized in a thoughrough review 

of NMR tomography methods [Kimmich, 2002].  This physical property  can be very 

useful in the future for separating and recovering the target components in the mixture. 

The wet or dry porous media can change its surface structure according to the 

modification introduced to the active sites.  The modification can be made using 

utilization of surface properties.  Some trials to modify surface structure using surfactants 

were reported butt not for this type of cellulose biomass [Kiathevest, K., et. al., 2009].  

Moreover, the biomass can be the “place” of some activity tests of the target components 

from the mixture.  The use of nata de coco as well as other natas for this application will 

be important in the future. 

The purpose of this experiment was to study the profile of surface interaction 

between the beneficial compounds in Morinda citrifolia fruit.  In the long run the 

utilization of the surface properties can be forced to extraction of selected compounds if 

the mixture compounds in the extract.  Moreover, more selective preparation and 

extraction methods will be conducted to obtain better separation effect for the 

components. 

 

MATERIALS AND METHODS 

Chemicals, solvents and samples 
The chemicals used for this research so far were obtained from E. Merck Germany.  

Solvents used were Ethyl alcohol, Methanol (HPLC grade).  The ripe Noni fruit is 

obtained from the university garden in Malang.  Nata de coco was made of coconut water 

and raw sugar from the local market.  Acetic acid solution was made from Glacial Acetic 

Acid also from E. Merck, Germany.  Ureum was also obtained from E. Merck, Germany.  

The starter bacteria (Acetobacter xylinum) was bought from Biology Department, The 

State University of Malang, Indonesia.  

 

Some analytical instrumentation used for this report were UV-Vis Shimadzu 

Pharmaspect 1700 Spectrophotometer, Prestige 20 FT-IR Spectrophotometer, and 

Shimadzu GC-MS 2010 Plus Spectrometer.  Additional pictures were taken from Inspect-

850 FEI Scanning Electron Microscope after the nata sample was coated with gold as 

thick as 5 nm. 
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Preparation of nata de coco 
Nata de coco was prepared by boiling the coconut water and sugar for around two 

hours.  The raw material should be sterile and the making process must also be free of 

other microorganism.  The acetic acid was poured into the mixture first before the starter 

bacteria, after the mixture was colled down.  The final mixture was then settled in 

containers for some days (normally 15 days) to let the cellulose fibre to form.  Some 

gelling time experiments were also done to see the effect of different porosity or degree 

of crosslinking to the sorption ability.   

After being harvested the nata was again boiled for some hours to stop the process of 

biomass formation as well as to kill the remaining bacteria.  The nata was then blended to 

be cut to small pieces before being used as adsorbent.  The dried nata was obtained by 

treating the blended pieces on a glass plate and left for 80 minutes in 90ºC oven.  Then 

the dry nata was sieved to 20-50 mesh in size. 

 

Preparation of Morinda citrifolia extract 
One ripe fruit of Morinda citrifolia was cut into very small pieces.  The seeds were 

excluded since they must contain different types of components.  As much as 5.0151 

grams of the small pieces was immersed in 20 mL of Ethyl alcohol for 25 minutes.  This 

extract was then filtered.  The filtrate was taken as the “raw” extract of the fruit.  The 

UV-Visible and GC-MS spectra of it were then obtained. 

 

Preparation of nata  picture and IR-spectra 

A small piece of nata  gel was taken using a sharp cutter.  For the SEM picture the 

small piece was coated with gold since cellolose is a non-conducting material.  The dried 

and sieved nata  was ground with KBr to get the reflectant infrared spectrum of some 

functional groups present on the surface. 

 

Adsorption of components and recovery 
Into 5 mL of the extract, 3.5536 gr of blended nata was added.  To the mixture 10 

mL additional pure ethanol was given and the new mixture was then shaked for about 20 

minutes.  Then it was filtered again.  The filtrate was called the “remains” of compounds 

from the raw extract.   

The nata residue was then immersed again into 10 mL of pure ethanol and filtered 

again.  The last filtrate was called the “recovered” of adsorbed components of the raw 

Morinda citrifolia extract from the nata surface. 

 

Spectra and picture recording. 
Some SEM pictures were taken from a small piece of nata de coco.  Different 

magnification was explored to get the closest image possible this time.  The FT-Infrared 

reflectant spectra were of fine ground dry nata in KBr were also recorded using KBr as 

the background. 

Some UV-Visible spectra and GC chromatograms were taken for the original 

extract, the “remains” and the “recovered” extract.  The results were compared to each 

other to see the profile of the surface adsorbent in gaining the compounds and recovering 

them afterwards.   

 

RESULT AND DISCUSSION 
 From the first raw material to make nata de coco distinctive change was observed 

day by day.  The solution was becoming viscous and viscous day by day until the gel 

became and elastic solid material following the container’s form.  The colour was broken 

white and it had high elasticity.  The dried nata also showed the strength of the fibre.   

When seen by SEM instrumentation some heavy crosslinked fiber was seen.  Figure 

1 is the nata surface under 2.442 times magnification.  The “envelopes” formed in the 
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fibre was one step of the mechanism of nata de coco formation by Acetobacter xylinum.  

The “packed” fibre can swell in presence of polar solvent.  This could also be benefecial 

for some extraction purposes. 

 

 
 

Figure 1. The SEM image of nata adsorbent 

 

The further reseach will be about the possiblity of some biochemistry changes of the 

cellulose formation due to the presence of analyte compounds.  The selected compounds 

would be adsorbed different way if chemical reactions occur.  Biosorption is always 

complicated since the changes might be irreversible so that the obtained components 

cannot be recovered. 

The bigger magnification up to 8.000 times indicated pores surface around 500 nm 

dimmension (Fig.2).  The pore system of the surface contributes to the adsorption ability 

of the material towards small ions or atoms like heavy metals. Bigger organic molecules 

will be entangled in the surface due to hydrogen bonding or London force as well as 

dipole-dipole force.  Bigger steric hindrance plays roles as well.  Activated pore wall 

might also help the sorption processes.   Thicker coating might help to see the real pore 

size more clearly.  Some white dots appeared on the surface were dirt from the air.   

 
Figure 2. Pore structure of nata surface 

 

The infrared spectra of dried nata described some functional groups vibration present 

in the surface.  Figure 3 showed the domination of hydroxil groups bonded on the surface 

indicated by the very wide peak around 3300 cm
-1

.  Medium peak around 2900-3000 as 

well as in the finger print region around 1500 cm
-1

 came from the –C-H of the benzene 

rings of the cellulose.  The duplet peaks aroun 2300-2400 cm
-1

 are from the C=C in 

benzene rings stretching vibration.  The fingerprint region showed the vibrational modes 

of the cellolose. 

In the future more investigation in vibrational spectroscopy would be taken into 

account.  The spectra must be taken before and after the adsorption process to see the 

changes in the surface chemistry.  Modification of surface would also take the benefit of 

the study. 
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Figure 3. The infrared spectrum of dried nata 

 

The “raw” extract of Morinda citrifolia fruit was taken from the ripe fruit by ethanol 

extraction method.  After 25 minutes immersion the liquid obtained was clear and the 

colour turned yellow to brown.  This extraction usually takes almost every polar 

component from the fruit.  The phenolic and terpenoic compounds would be extracted 

altogether, as well as the alcaloids and nitrogen-containing compounds.  More specific 

target compounds would be the next step for this research. 

The first experiments were to force the sorption of some compunds from the extract 

to the nata surface.  After being filtered, the filtrate was still clear but the colour faded.  

Some components were attached to the surface of nata.  The Ethyl alcohol used was 

efficient to make the wet nata shrink and the molecules come into the mass quite easier.  

The UV-visible spectrum of the filtrate was recorded.  The actual absorbances that obey 

the Lambert-Beer law were not recorded since quantitative measurement was not 

considered. 

The residue of the filtration contained the most of the components of the extract.  

Since the contact time was only 25 minutes there are more than one possibility.  The 

polar components were absorbed into the surface area while the non-polar ones remained 

in the solution.  However since every compound has its own distribution constant, not all 

of the polar molecules can be extracted into the polar surface.  Some of them will remain 

in the solution.  The filtrate is then contained also both of the types, the absorbed and the 

not-absorbed components.  The colour was pale.  A thourough and quantitative 

measurement are being considered. 

When the residue was washed again with the same solvent, the adsorbed molecules 

were then redissolved to the solution.  However, since the separated components have 

also their distribution coefficients, the recovery cannot be 100 procent sucessful.  The 

filtrate content was the “difference” between the first “raw” extract and the “remains” of 

the extract.  This indicated the recovery of the components from the surface adsorbent. 

The spectra of the three filtrates can be seen in the figure 5 below.  The original 

spectrum from Morinda citrifolia extract was the biggest in intensity.  This absorption 

came from the electronic transitions in the ultra-violet region.  The organic compounds 

must have bonding sigma and phi electrons that contributed a lot to the complex 

absorbances in the region (220-350 nm).  The absorption in the visible area was due to 

the yellow-brown colour of the solution.  The intensity is smaller compared to the UV-

absorption.  This overall absorption arised from a lot of compounds present in the extract.   

After the nata sorption was done, some of the compounds were trapped in the 

cellulose network and retained there for some time.  The filtrate indicated the remaining 

compounds which could be the non-polar or semi-polar compounds that did not prefer the 

polar surface.  There was an indication that the reduced absorption at around 300 nm was 

huge compared to those in the UV region.  That was the contribution of the polar 

components of the extract. 
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Figure 4. The UV-VIS absorption spectra of the original (raw) extract, the remains and 

the recovered components in the extract. 

 

On the other hand, the recovered spectrum showed that not all of the adsorbed 

components were released from the surface.  Some absorbance at around 300 nm 

dissapeared and not recovered at the same amount.  There was still difference in the 

absorbance, in a qualitative point of view.  Only a part of the absorbed compounds was 

washed by the same solvent.   

The spectra also indicated the adsorption process for most of the components was 

only physisorption.  There was little portion of the chemisorption or even biosorption 

occuring in the nata de coco and ethanol system. 

One step further was the chromatographyc separation that was conducted to see the 

profile of adsorption in more details.  The profile of each extract, before and after nata 

sorption as well as the solvent washed components can be seen in the figure 5.  The three 

chromatograms had very similar profiles at a glance.  The recovered extract gave the 

smallest intensity compared to the previous ones.  This also showed the same compounds 

were recovered from the surface adsorbent.  However, real calculations of the peak areas 

were not done yet to see the recovery percentage of the components from the nata 

surface. 

The chromatograms also indicated physisorption occurred during adsorption.  The 

difference between each component due to different activity towards the cellulose surface 

was not really taken into consideration this time.  The future of the research would treat 

some targetted compounds from various types of Morinda citrifolia extracts. The surface 

modification would be also done to get benefit of the activity in extracting those desired 

compounds.   It would show the possibility of nata to be the probe material to separate 

beneficial natural products which usually present in form of mixtures.  High Performance 

Liquid Chromatography (HPLC) would be the main instrumentation used to extract 

information about the adsorption processes. 
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Figure 5.  GC-MS chromatograms of the original (raw) extract of Morinda citrifolia (in 

front) compared with the “remains” solution (in the middle) and the “recovered” 

components solution (at the back) 
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CONCLUSION 
Some preliminary study about adsorbing behavior of some beneficial compounds in 

Morinda citrifolia fruit onto the surface of bacterial cellulose nata de coco was 

conducted.  The fact that most of the compounds were adsorbed in the surface using Ethyl 

alcohol solvent by physisorption and this was indicated from the Uv-visible spectrum and 

GC chromatograms.  The surface activities and its modification possibility has been 

considered for further research.  The use of ethanol as solvent can be combined with other 

solvent with different polarity to probe more of the surface dynamics.  At the end the 

application of this surface as separationg agent was taken into account.   
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ABSTRACT:  

Objectives. Quercetin is one of the most widely distributed flavonoids present in fruits and 

vegetables. These dietary antioxidants exert significant antitumor, antiallergic, and anti-

inflammatory effects. The molecular mechanisms of their biological effects remain to be clearly 

understood. This report describes a potential of bioflavonoid quercetin as an improving the insulin 

resistance in diet-induced obesity (DIO) rat model.  

Method. For this purpose, rats made obesity by diet-induced. Diet-induced obesity composed 

chow, wheat, cholesterol, cholic acid and pig fat (3:2:1:1:2). The rat received a daily diet-induced 

obesity for 90 days. The rat received a daily dose quercetin (2, 10 and 50 mg/kg BW) or vehicle 

for 60 days. Body weight and food intake were recorded weekly. After 160 days, NF-κB activities 

were examined by ELISA, PI3-K densities were examined by immunohistochemistry and aorta 

vasodilatations were measured by bioassay.  

Results. NF-κB activities was significantly decreased on obese rat treated with 10 mg/kg body 

weight/day (63.668 ± 69.335) quercetin dosage, PI3K density was significantly raised with 10 

mg/kg body weight/day quercetin dosage and vasodilatation tends to elevated on 2 mg/kg body 

weight /day and 10 mg/kg body weight/day quercetin dosage. Thus, the higher vasodilatation 

amplification was occurred on 10 mg/kg body weight/day quercetin treatment (49.92±10.463). 

Conclusion. Chronic administration of quercetin on 10 mg/kg body weight/day could amplified 

aorta vasodilatation through supression of the nuclear factor- κB activities and elevated PI-3K 

density on aorta tissue of obese’s rat.   

  

Key words :   quercetin, obesity, NF-κB, PI-3K, vasodilatation 

 

 

INTRODUCTION 

Recently, obesity has become a global health problem worldwide, including in 

Indonesia 
1
. It requires an effective, efficient, safe, and cheap interventions respectively. 

There are evidences that the overweight and obesity prevalence are increasing 

dramatically in the world, reaching a critical level. In Indonesia, the data of obesity has 

not yet been able to figure out the prevalence of obesity of the whole population, but the 

data of obesity among adults in all provinces in Indonesia has become a major focus. A 

national survey in 1996/1997 in all capital cities in all Indonesian provinces showed that 

8,1% of adult male population (> 18 years old) are overweight (BMI 25-27) and 6,8% of 

them are obese; 10,5% of adult female population are overweight, and 13,5% are obese 
2
. 

Obesity is defined as an abnormal condition which is related to triacylgliserol excess in 

adipose tissue, due to excessive energy intake
3
.  

There is adipocytokine dysregulation on obesity that increase inflammation 

pathway. Proinflammatory signal activation by NF-κB is underlying mechanism that can 

affect declined insulin signal on insulin resistance. Endothelial dysfunction is a hallmark 

of the vascular diseases observed in states of insulin resistance. It can be described as 

impairment in the generation and function of nitric oxide (NO) as a vasodilator, inhibitory 

effects on cell adhesion, antiatherogenic and vascular homeostatic agent. Insulin increases 

NO production in endothelial cells through an IRS-1 and phosphatidylinositol 3-kinase 
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(PI3-kinase) dependent pathway that results in phosphorylation of endothelial nitric oxide 

synthase (eNOS) by Akt 
4,5

.  

Indonesia, as a tropical country, has diverse floras which could be potentially 

developed for functional foods. Nevertheless, studies in this area are still be limited, even 

though the bioactive component which has been indisputably beneficial for drugs are 

frequently found in these plants. Recently, it has been well known that plant’s bioactive 

substances (nutrition) interacts each other with genetic material in the cell (nutrigenomic). 

This bioactive substance has been reported to influenced the transcription phase, protein, 

metabolic, and DNA of particular gene variance
6
. Among flavonoids, the flavonol 

quercetin (3,3ʹ,4ʹ,5,7-pentahydroxyflavone) is one of the most widely distributed in 

human dietary sources. In animal models and cellular lines, this molecule has been 

reported to have cardioprotective and antiinflammatory effects. These studies will be 

engendered interest in the development of dietary supplements or drugs that would allow 

for more convenient and higher dose administration of quercetin, which might prove 

useful for the prevention or treatment of functional alterations clustered in the 

dyslipidemia and insulin resistance 
7,8

.  

Quercetin as antioxidant and anti-inflammatory is expected can inhibit  NF-κB, 

that will increase NO production through improving insulin signaling via PI3-K. This 

research was implemented to study quercetin induction on regenerating aorta 

vasodilatation of diet-induced-obese rat through diminished NF-κB level and inclined 

PI3-K density. 

 

METHOD 
The type of this research is true experimental laboratory research. The 

experimental animal was divided randomly into treated and control group. Research was 

carry out using control group post test only design and a grouping of experimental object 

was done using complete randomized design. 

 

Animal and Diet 

As subject of research is strain Wistar’s male mouse, age 2 months, and body 

weight 150 grams, there were housed at 25 ± 1
o
C with a 12 h light cycle (8:00 a.m. – 

8:00 p.m.). To develop a diet-induced obesity model, animal will feed on a cafeteria 

diet (high-fat) whose component chow, wheat, cholesterol, cholate acid and pig fat with 

proportions 3:2:1:1:1, which was given to each rat daily. The macronutrient 

composition of the cafeteria diet was 103 gram of protein, 357 gram of carbohydrate 

and 330 gram of lipids, which provided 4670 kcal/kg of diet. Animals will be offered 

this diet for 90 days. All animals have ad libitum access to water and food during the 

experimental period. 

 

Reagents 
Quercetin dihydrate and other chemicals was obtained from Sigma Chemicals (USA). 

 

Animal and Treatment. 
Animals was assigned into six experimental groups, normal diet (control rats) 

groups (n=6), control obese groups until 90 days and 160 days (n=6), and obese rats 

which received a daily dose of quercetin, either 2, 10 and 50 mg/kg of body weight, 

mixed in the vehicle (1 ml of 1% methylcellulose), whereas the other group receive just 

the vehicle. The rats will be treated orally by gavage for 10 weeks 
8
.  

Administration of quercetin was stopped two days before the end of the 

experiments, in order to study its long-term consequences without the involvement of its 

acute administration effects. Over the experimental period, the rats will free access to tap 

water and diet, and food intake will be measured daily. 

Samples collection and storage 
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At the end of the experimental period, rats was fasted overnight, blood was 

obtained from the tail vein to analyze biochemical parameters, and animals will be 

sacrificed. Aorta and visceral adipose tissue (VAT) samples will be excised, cleaned, and 

frozen until analysis. Plasma will be obtained by blood centrifugation at 2000 g for 15 

min, aliquoted and frozen. 

 

Detection of the p65 NF-κB using an NF-κB /p65 ActivELISA Kit.  

 p65 NF-κB protein in aorta was quantitated using an enzyme-linked 

immunosorbent assay (ELISA) kit obtained from NF-κB/p65 ActivELISA Kit 

(IMGENEX) and used as described by the manufacturer.  

 

PI3-K density will be identified by immunohistochemistry. 

 Paraffin-embedded aorta sections were fixed with 10% neutral buffered formalin. 

After deparaffinization and rehydration, the tissue sections were incubated with 3% 

hydrogen peroxide in methanol to quench endogenous peroxidase. Microwave antigen 

was retrieved with citrate buffer (0.01 mol/l - pH = 6). The sections were blocked for 30 

min with normal mouse serum at room temperature and incubated overnight with the 

primary antibody at 4 
0
C. The sections were then washed with phosphate buffered saline 

PBS (HCl 0.05 mol/l pH 7–7.6) and incubated with a biotinylated secondary antibody 

(DakoCytomation) for 60 min. After several washes with PBS, products were visualized 

with the streptavidin horseradish peroxidase (HRP) (DakoCytomation) and a 3-amino-9-

ethyl-carbasole (AEC) as a chromogen. Hematoxylin was used as a counterstain. The 

sections were analysed using an Olympus AX70 microscope (Olympus Optical, Japan). 

We used a process imaging analysis with corel draw paint 12.   

 
Vasodilatation of Aorta Measurement using Bioassay. 

Aorta were rapidly dissected and placed in Krebs’ solution of the following 

composition: 118 mMNaCl, 5 mMKCl, 25 mMNaHCO3, 1.2 mMMgSO4, 2 mMCaCl2, 

1.2 mM KH2PO4, and 11 mM glucose at pH 7.4. After excess fat and connective tissue 

had been removed, the arteries were cut into rings (2–3 mm long). The rings were 

suspended horizontally by means of two parallel L-shaped stainless steel holders inserted 

into the lumen in 5-ml organ baths filled with Krebs’ solution, bubbled with a 95% O2-

5% CO2 gas mixture, and maintained at 37°C. One holder served as anchor and the other 

was attached to an isometric force-displace-ment transducer coupled to a signal amplifier 

(model PRE 206-4; Cibertec, Madrid, Spain) and connected to a computer via an A/D 

interface. Contractile tension was recorded by a REGXPC computer program (Cibertec) 

as previously described (Cogolludo et al., 1998). Each ring was stretched to a resting 

tension of 2 g and allowed to equilibrate for 60 to 90 min. During this period, tissues 

were re-stretched and washed every 30 min with warm Krebs’ solution. After 

equilibration, rings were contracted by 10
-4 

M noradrenaline. Thereafter, concentration-

response curves to the flavonoids were constructed by cumulative addition of the drugs
9
. 

 

Statistical analysis 
Results are expressed as mean ± s.e.m. of measurements. For statistical analysis, 

two-way ANOVA with Bonferroni’s post test was performed using with statistical 

significance set at P < 0.05. 

 

RESULT 

Measurement of p65 NF-κB activity using ELISA method. 

Quercetin treatment for 70 days could reduce active p65 NF-κB level. Analysis 

result showed that quercetin treatments on 10 mg/kg body weight/day(63.668 ± 69.335) 

and 50 mg/kg body weight/day dosages could significantly less than p65 NF-κB activity 

compare to 2 mg/kg body weight/day quercetin dosage (206.167 ± 105.036).  



Proceeding of International Conference on Medicinal Plants - Surabaya,Indonesia 21-22 July 2010 

 

 

 122

Table 1. p65 NFκB level in nuclear fraction of obese rat aorta 

Group 

 
Mean ± SD * 

Normal control  61.168 ± 40.312 
a
 

Obes control 90 days  173.668 ± 31.268 
ab

 

Obes control 160 days 214.5 ± 39.287 
b
 

Obes+Quercetin 2 mg/kg Body 

Weight  206.167 ± 105.036 
b
 

Obes+Quercetin 10 mg/kg Body 

Weight  63.668 ± 69.335 
a
 

Obes+Quercetin 50 mg/kg Body 

Weight  45.335 ±5.775 
a
 

Note: the same notation shown that there was not significant (p <0,05) 

 

 
 

Figure 1. p65 NFκB level in nuclear fraction of obese rat aorta using rat p65 ELISA method.   

  Note: Group 1: Normal control, group 2: Obes control 90 days, group 3: Obes 

control 160 days, group 4: Obes+Quercetin 2 mg/kg Body Weight, group 5: 

Obes+Quercetin 10 mg/kg Body Weight, group 6: Obes+Quercetin 50 mg/kg Body 

Weight. 

 

Measurement of phosphatidylinositol -3kinase (PI3-K) density using 

immunohistochemistry  

PI3K density was significantly raised on obese rat treated with 10 mg/kg body 

weight/day dosage quercetin (18.5 ± 2.082) compare to those on 2 mg/kg body 

weight/day dosage of quercetin (5.25 ± 2.062). Even though those augmentations were 

insignificant compare to 10 mg/kg body weight/day dosage (11.5 ± 2.082).  

 
Table 2. PI3-K density in nuclear fraction of obese rat aorta 

Group 

 
Mean ± SD * 

Normal control 17.25 ± 7.676 
c
 

Obes control 90 days 7.25 ± 2.629 
ab

 

Obes control 160 days 2.75 ± 2.75 
a
 

Obes+Quercetin 2 mg/kg Body 

Weight 5.25 ± 2.062 
ab

 

Obes+Quercetin 10 mg/kg Body 

Weight 11.5 ± 2.082 
bc

 

Obes+Quercetin 50 mg/kg Body 

Weight 9.00 ± 1.83 
abc

 

Note: the same notation shown that there was not significant (p <0,05) 
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Figure 2. Result of immunohistochemistry staining of aorta tissue of rat (A). 

Note: Group 1: Normal control, group 2: Obes control 90 days, group 3: 

Obes control 160 days, group 4: Obes+Quercetin 2 mg/kg Body Weight, 

group 5: Obes+Quercetin 10 mg/kg Body Weight, group 6: Obes+Quercetin 

50 mg/kg Body Weight. 

 
 

Measurement of Aorta Vasodilatation using Bioassay 
Vasodilatation tends to elevated on 2 mg/kg body weight /day (18.043±17.459) 

and 10 mg/kg body weight/day quercetin dosage compared to those on 90 (6.059 ± 2.458) 

and 160 (3.04±0.9) days for obese rats. Thus, the higher vasodilatation amplification was 

occurred on 10 mg/kg body weight/day quercetin treatment (49.92±10.463)(Figure 3). 

 
Table 3. Vasodilatation of aorta using bioassay technique. 

Group Mean ± SD * 

Normal control 56.317 ± 11.232 
d
 

Obes control 90 days 7.06 ± 0.958 
ab

 

Obes control 160 days 2.207 ± 0.244 
b
 

Obes+Quercetin 2 mg/kg Body 

Weight 

13.822 ± 4.728 
bc

 

Obes+Quercetin 10 mg/kg Body 

Weight 

45.952 ± 1.395 
c
 

Obes+Quercetin 50 mg/kg Body 

Weight 

24.26 ±9.599 
a
 

Note: the same notation shown that there was not significant (p <0,05) 

 

DISCUSSION 

Many polyphenolic compounds from plants, including a large class of 

bioflavonoids, are known to offer health benefits to humans. Flavonoids represent a group 

of phytochemicals exhibiting a wide range of biological activities arising mainly from 

their antioxidant properties and ability to modulate several enzymes or cell receptors 
10,11,12

. Flavonoids have been recognized to exert antibacterial and antiviral activity, anti-

1

1 
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inflammatory, antiangiogenic and antiallergic effects, analgesic, hepatoprotective, 

cytostatic, apoptotic, estrogenic, and antiestrogenic properties 
11,12,13

. The beneficial 

effects have been attributed to their antioxidant and anti-inflammatory properties. In this 

study, we showed that the polyphenolic plant-derived flavonoid quercetin inhibits p65 

NF-κB activity, there was consistent with its inhibitory function on various protein 

kinases 
14

.  

 

 
Figure 3 Vasodilatation of aorta using bioassay technique. 

Note: Group 1: Normal control, group 2: Obes control 90 days, group 3: Obes control 160 

days, group 4: Obes+Quercetin 2 mg/kg Body Weight, group 5: Obes+Quercetin 10 mg/kg 

Body Weight, group 6: Obes+Quercetin 50 mg/kg Body Weight. 

 

 

Obesity is characterized by the increase of leptin and the decrease of adiponectin at 

serum levels, followed by the increase of body fat distribution, insulin resistance, diabetes 

type 2, dislipidemia, atherosclerosis, hypertension, and cardiovascular risk 
3
. The 

adipocyte functions as an important secretory organ via nuclear factor-κ B (NF-κB) by 

mitogen activator protein kinase (MAPK) stimulation, releasing a number of bioactive 

molecules such as leptin, adiponectin, TNF-α, plasminogen activator inhibitor type 1, 

angiotensinogen, and the newly described hormone leptin. These factors play an 

important role locally (within adipose tissue) but may also have important effects as 

circulating bioactive factors. In obesity, adipocytokine regulation was altered, such as 

amplified tumor necrosis factor (TNF)-α pro inflammatory cytokine, leptin, resistin, and 

reduced adiponectin levels. Proinflammatory signal activation in adipose tissue is a 

mechanism that can affect declined insulin signal on insulin resistance. Quercetin as 

1 3 2 

5 4 6 
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antioxidant is expected can improves insulin signaling via modulation of NF-κB and PI3-

K 
14,15,16

.  

 In obesity, the increase of NF-κB activities was down-regulated by PI3-K 

pathway. This research, quercetin induction on obesity, and insulin resistance in diet-

induced-obese rat model has made attenuation of NF-κB activities. NF-κB activities was 

significantly decreased on obese rat treated with 10 mg/kg body weight/day (63.668 ± 

69.335) quercetin dosage. These findings suggest that NF-κB activities can be inhibited 

by quercetin, which may be of clinical significance in increasing vasodilatation ability of 

aorta.  

Vasodilatation tends to elevated on 2 mg/kg body weight /day (18.043±17.459) and 

10 mg/kg body weight/day quercetin dosage compared to those on 90 (6.059 ± 2.458) and 

160 (3.04±0.9) days for obese rats. Thus, the higher vasodilatation amplification was 

occurred on 10 mg/kg body weight/day quercetin treatment (49.92±10.463). The 

vasodilator effects of quercetin are endothelium independent, not only in the rat aorta, but 

also in the mesenteric resistance vascular bed 
17,18,19

. These flavonoid sensitive 

mechanisms could play a more important role in vasoconstriction in small arteries, which 

might explain the selectivity of flavonoids for the resistance vessels. 

Quercetin show potent vasodilator effects in the isolated resistance aorta. These 

vasodilator effects are caused or modulated by  attenuation of NF-κB activities and 

increasing PI3K. The present results showing that quercetin are at least as potent as the 

parent compound as vasodilators,  suggest that the effects of quercetin in vivo result 

mostly from its metabolites. Flavonoid-induced vasodilation in resistance vessels may 

explain its antihypertensive effects and might contribute to the reduction of mortality due 

to ischemic heart disease observed in epidemiological studies. 

 

CONCLUSION 

Chronic administration of quercetin on 10 mg/kg body weight/day could 

amplified aorta vasodilatation through elevated PI-3K density and inhibition of p65 NF-

κB activities on aorta tissue of obese’s rat.      
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Abstract : Breast cancer is a type of cancer most commonly had  by women and is the second most frequent 
cause of death after lung and bronchial cancer. Today, cancer treatment using natural products has attracted 
more attention as the existing treatments do not provide satisfactory results. Dewandaru (Eugenia 

uniflora.L), also known as the Surinam Cherry, has been reported to have antioxidant activity and can 
suppress DNA polymerase of EBV (Eipstein-Bar Virus); however, research on its anticancer activity has not 
been reported. Therefore, the objective of  this  research is to study the potential application of E. uniflora as 
anticancer and  isolate the toxic compound on T47D cell line.  

Petroleum ether, dichlormethane and methanol are used to extract E.uniflora leaves. The extract was 
tested for its cytotoxic activity on T47D cell line using MTT method. The toxic compounds were separated  
using vacuum column chromatography and Preparative Thin Layer Chromatography methods. Cytotoxicity 
test on T47D cells was performed for extracts of each separation stage. Chemical type identification of the 
toxic compounds was performed  using TLC, UV and IR spectrophotometry analysis.  

The results showed that dichlormethane extracts of E. uniflora has cytotoxic potential, having IC50 

value of 96 µg/ml and The IC50 values of the compounds was 8  µg/ml. Finally, the isolated compounds are 
believed to be of triterpenoid group. 

 
Keywords: Eugenia uniflora L, toxic compound, T47D 
 

 

INTRODUCTION 
Cancer is a group of diseases of higher multicellular organisms. It is characterized by 

alterations in the expression of multiple genes, leading to dysregulation of the normal cellular 
program for cell division and cell differentiation. This results in an imbalance of cell replication 
and cell death that favors growth of a tumor cell population (Ruddon, 2007). Cancer is a major 
public health problem in the United States and many other parts of the world. Currently, one in four 
deaths in the United States is due to cancer.. The three most commonly diagnosed types of cancer 
among women in 2009 will be cancers of the breast, lung and bronchus, and colon and rectum, 
accounting for 51% of estimated cancer cases in women. Breast cancer alone is expected to account 
for 27% of all new cancer cases among women (Jemal et al, 2009) 

The ultimate goal of any cancer drug discovery process is to discover and develop effective 
and non-toxic therapies (Collota, 2008). Cancer treatment using natural products has attracted  
more attention as the existing treatments do not provide satisfactory results. One of the potential 
plants is Dewandaru (Eugenia uniflora L), also known as the Surinam Cherry  

Extracts from E. uniflora  leaves have been found to show pronounced anti-inflammatory 
action (Schapoval, et al., 1994), considerable contractile activity, with a resulting effect on 
intestinal transit (Gbolade, et al., 1996), endothelium-dependent vasorelaxant effects (Wazlawik et 
al., 1997) and hypotensive effects (Consolini, et al., 1999; Consolini & Sarubbio, 2002), and to 
inhibit the increase of plasma glucose and triglyceride levels (Arai et al., 1999; Matsumura et al., 
2000). Some compounds present in  E. uniflora leaf extracts have also been shown to inhibit the 
Epstein– Barr virus, known to be closely associated with nasopharyngeal carcinoma (Lee, et al., 
2000), and to have antimicrobial activity (Adebajo,  et al., 1989; Holetz et al., 2002) and antifungal 
activity (Lima, et al., 1993; Souza et al., 2002). However, research on its anticancer activity has not 
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been reported. Therefore, the objective of  this  research is to study the potential application  of E. 

uniflora as anticancer and  isolate the toxic compound  on T47D cells. 
 

MATERIALS AND METHODS 

Plant and extracts 
Fresh leaves of E. uniflora were collected from Tawangmangu, Indonesia in August 2008a 

and was identified at Medicinal Plant and Traditional Medicine Research and Development Office, 
Tawangmangu. Their powder was macerated with petroleum ether for 24 hours, three times. After 
filtration the resulting extracts were combined and evaporated to dryness. The residu from 
petroleum ether was macerated with diclormethane for 24 hours, three times.  After filtration the 
resulting extracts were combined and evaporated to dryness. The residu from diclormethane was 
macerated with methanol for 24 hours. Supernatant was evaporated to dryness. Each extracts was 
tested for cytotoxicity test on T47D cell line. 

 

Fractionation 
The toxic extract was partitioned with petroleum ether, petroleum ether/chloroform {(9 :1, 

8 : 2, 7 : 3, 6 : 4, 5 : 5, 4 : 6, 3 : 7, 2 : 8, 1 : 9) v/v}, chloroform, chloroform/methanol {(9 :1, 8 : 2, 
7 : 3, 6 : 4, 5 : 5, 4 : 6, 3 : 7, 2 : 8, 1 : 9) v/v}, and methanol. The chemical composition of each 
fraction was monitored on thin layer chromatography.The subfractions, were similar on TLC 
analysis, were combined. Each fraction was tested  for cytotoxicity test on T47D cell line.  

The toxic fraction were partitioned  with petroleum ether, petroleum ether/chloroform {(9 
:1, 8 : 2, 7 : 3, 6 : 4, 5 : 5, 4 : 6, 3 : 7, 2 : 8, 1 : 9) v/v}, chloroform, and metanol. The fractions that 
showed similarity on TLC were combined. Each fraction was tested  for cytotoxicity test on T47D 
cell line. 

 

Preparative thin layer chromatography 

 The toxic fraction were separated with preparative thin layer chromatography to give two 
fractions. Each fractions were tested for cytotoxicity test on T47D cell line. Purification of the toxic 
compound was carried out by preparative thin layer chromatography.  
 

Cytotoxic assay by MTT method 

Cell Culture 
Human breast cancer cell lines T47D and MCF-7 were cultured in Dulbecco’s modified 

Eagle’s medium (DMEM, Gibco) supplemented with 10% heat-inactivated fetal bovine serum 
(FBS) (Gibco) in an incubator with humidified air with 5% CO2 at 37˚C. 

 

Cell viability assay 
The viability of the cells was assessed by MTT (3, 4, 5-dimethylthiazol-2-yl)-2-5-

diphenyltetrazolium bromide) (Sigma) assay which is based on the reduction of MTT by the 
mitochondrial dehydrogenase of intact cells to a purple formazan product (Mosmann, 1983). Cells 
were plated onto 96-well plates (2x103 cells/well) (Iwaki). After 24 h incubation, cells were treated 
with each extract/fraction with various concentrations for 48 h. Then, MTT solution was added in 
each well and cells were incubated for 4 h at 37˚C and then incubated with 100 µl of solubilization 
solution at 37˚C overnight. The quantity of formazan product was measured by using a 
spectrophotometric microtiter plate reader (Bio-Rad) at 595 nm wavelength.  

 

Identification of toxic compound 
 The toxic compound were identified with TLC analysis, UV and IR spectrometry. 
 

RESULTS AND DISCUSSION  
Extraction and Cytotoxicity Assay  

Maceration of  powdered leaf of Dewandaru was conducted using petroleum ether, 
dichloromethane and methanol.  The four extracts was then tested on T47D breast cancer cells 
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using concentration series as follows: 500, 250, 125, 62,5 dan 31,25 µg/mL.  Each treatment was 
observed after 48 hours incubation.   Figure 1 showed a curved of cell viability versus various 
concentration extract which is used on the treatment.  The results indicate that dichloromethane 
extracts has the smallest IC50 value of  96 µg/ml, whereas the IC50 for petroleum ether extract and 
methanol extract was 144 µg /ml and 148 µg/mL respectively.   

There were no significant differences among IC50 values of petroleum ether extract, 
dichloromethane extract and methanol extract.   This is due to distribution of toxic compounds in 
each extract. Extraction process by maceration technique enables the toxic compounds can’t 
extracted  perfectly.  Dichloromethane extract was then chosen for fractionation because of its 
smallest IC50 value.  

The portion of dichlormethane extract that showed the strongest cytotoxic activity was 
partitioned by vacuum liquid chromatography (VLC). The fraction that showed similarity on TLC 
were combined to give four fractions. Each fractions were tested for cytotoxicity test on T47D cell 
line. Two fraction had cytotoxic activity (fraction II and III) and the other fraction not toxic. It was 
found that fraction II had the highest cytotoxic activity with the IC50 value of 19 µg/mL. The 
viability of T47D cells after 48 h treatment showed at figure 1. 
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Figure 1. The viability of T47D cells affected fraction of E. uniflora dichloromethene extract. FI = 

combined fraction 1-3; F2 = combined fraction 4-6; FIII = combined fraction 7-9 and FIV 

=  combined fraction 10-21 

 
The most toxic fraction (fraction II) were further were partitioned by VLC using gradient 

elution. The chemical composition of each fraction was monitored on thin layer chromatography. 
The fractions that showed similarity on TLC were combined and evaporated given two fraction. At 
the concentration of 30 µg/ml, citotoxicity activity of F2V2 fraction against T47D cells stronger 
than F2V1 fraction.  

F2V2 fraction were further separated by preparatif thin layer chromatography. The TLC 
spot were scraped into two portion, upper and lower part, and diluted in mixture 
chloroform/methanol 4:1. After filtration each fraction were evaporated and tested for cytotoxic 
activity. It was found that  the lower part of PTLC had cytotoxic activity. The toxic compounds 
were purified by preparatif TLC given two portion upper and lower part. After 48 treatment of 30 
µg/ml each portion, it was found that the upper part of preparative TLC had cytotoxic activity with 
the IC50 value of 8 µg/mL. 

Furthermore, the purity ot the toxic compound were tested by TLC. It was found that toxic 
compound had single spot in various eluent (figure 2).  
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Figure 2. Thin layer Chromatogram of toxic compound from E. Uniflora detection : serium (IV)  

sulphate; adsorbent:silica gel GF254 (E-Merck) ; eluen : (A) chloroform : ethyl acetate (2 : 1), (B) n-

heksana : acetone (2:1), (C) petroleum ether : diethyl ether (2 : 1 ), (D) chloroform : acetone (2 : 1), 

dan (E) n-heksana : ethyl acetate  (2 : 1).   
 

Toxic compounds analysis was done using various spray reagents to determine  a groups of 
its compounds (Cannel, 1998). TLC profile showed blue spot after spraying with ammonium 
molybdate (IV), purple when sprayed with vanillin-sulfuric acid and pink after sprayed with cerium 
sulfate. All of the result supported a possibility of terpene compound therein.  When it was sprayed 
using  dragendorff's reagent, there is no color reaction neither nor fluorescein can be observed.  It 
indicated the absence of alkaloids and lipid (figure 3). 

 

     
 
Figure 3. Thin layer cgromatogram of toxic compound from E. Uniflora. Detection : (1) dragendorff’s 

reagent, (2) sitroborat,(3) vanilin-sulphate (4) antimon chlorida (IV), (5) serium (IV)  

sulphate; adsorbent : silica gel GF254 (E-Merck). 

 

Some literature reported that terpenoid groups had anticancer activity. Salminen et al ( 
2008) reported that terpenoid can suppresed nuclear factor-KB(NF-KB) signaling;  regulator in 
pathogenesis of inflamation and cancer. Taxol, a diterpen ester is  being in the treatment of ovarian 
and breast cancers, non-small-cell lung cancers, and cancers of the head and neck (Dewick, 2002). 
Furthermore, identification  of toxic compound were determined with UV and IR spectrometry. 

Based on UV spectra it can be inferred that  toxic compounds against T47D breast 
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cancer cells have λ max at 215 nm. This result indicates that there is a chromophore 
group, that is covalently unsaturated group that can absorbs a radiation in ultraviolet and 
visible regions 

 
Table 1. Detection of toxic compound from E. uniflora using various detection reagent spray for TLC 

(Harborne, 1996; Cannel, 1998) 

No Reagent spray Chemical group Interpretation Result 

1 Dragendorff Alkaloid Orange spot - 

2 Sitroborat Flavonoid Yellow spot - 

3 Vanilin-sulphate Terpenoid Brown, violet spot + 

4 Antimon(III) 
chlorida 

Di dan 
triterpenoid 

Red to blue spot + 

5 Serium (IV) 
sulphate 

Terpenoid Brown, violet spot + 

 

. 

 
 

Figure 4.  IR spectra (KBr pellet) of toxic compound from E. uniflora 

 
Figure 4 shows the spectrum of infrared (IR) of toxic compounds against T47D cells. 

Absorption at 3425 cm -1 originating from the vibrations of the hydroxyl group, OH. Two 
absorption at 2931 cm -1 and 2870 cm -1 is typical for symmetric CH stretch vibration and the 
asymmetric cluster of -CH 3 and-CH 2 -. This absorption was supported by the absorption at 1458 
cm -1, and 1381 cm -1 which is a CH bending vibration of methylene and methyl group. Absorption 
at 1695 cm -1 is the stretch vibration of carbonyl group, C = O. The absorption at 1072.3 cm -1 
related to CO stretch vibration. It can be concluded that the toxic compounds have some functional 
groups OH,-CH 3,-CH 2-, C=O and CO. From the result of TLC and spectroscopy analysis, the 
toxic compounds was proposed as terpene compound.   Terpene compounds were derived from C5 
(isoprene units) and  combined together through the condensing head to tail.  Terpenoids are 
classified according to the number of C5 units, namely: hemiterpen (the C5), monoterpenes (c10), 
sesquiterpen (C15), diterpene (C20), sesterterpen (C25), triterpen (C30), tetraterpen (C40) and if 
more than four units terpene was called as politerpen (Dewick, 2002).  

 

CONCLUSIONS 

The dichlormethane extracts of E. uniflora has cytotoxic potential, having IC50 value of 96 
µg/ml. The IC50 values of the compounds tested on T47D was 8 µg/ml. The isolated compounds are 
believed to be of triterpenoid group. 
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Abstract : Aim: To Identify and characterize the cytotoxic of proteinous component in fresh garlic (Allium 

sativum). Methods: Using SDS-PAGE, the proteins of FGE were separated and found the molecular weights 
of about 70, 45, 35, 23 and 10 kDa, which proteins are major components. Garlic has been known to contain 
lectin proteins, which are comprised of subunits of M.W. 11.5 and 12.5 kDa and are mannose-specific. The 
proteinous components were isolated from the bulbs of fresh garlic (Allium sativum) using a serial process of 
extraction with distilled water, 30~80 % ammonium sulfate precipitations, and size exclusion 
chromatography (Sephadex G-75). The proteinous components were identified by MALDI/TOF Mass 
Spectrometer. Exponentially growing INT-407 cells were exposed to proteinoceous component of garlic in 
MEM complete media, and then incubated for 24 hr. Cell viability of each treatment was assessed using 
MTT assay. Results: There are two proteins dominant in fresh garlic (ie, Allinase and lectin). The alliinase-
lectin complex and alliinase shows a potent cytotoxicity on INT-407 intestinal epithelial cells (LD50=83.43 
µg/mL, LD50=1 052 µg/mL), but lectin have less cytotoxicity. Also, the cell morphology was changed with a 

round shape and induced the formation of cytosolic vacuole at high dose of lectin (300 µg/mL).  
Conclusion: Taken together, these results suggest that a brief exposure to fresh garlic, which can be 
encountered from our eating habits, can induce cytotoxic injury. the proteinous cytotoxic component in fresh 
garlic is alliinase-lectin complex.  
 
Key words: allinase-lectin complex; Allinase; lectin; INT-407 cells. 

 

 

INTRODUCTION 

Garlic (Allium sativum), a member of the lily family, is a perennial plant and its bulb has 
been used as a spice or a medicinal herb either in fresh or dehydrated form for centuries in many 
cultures (Rivlin, 2001; Gorinstein et al., 2005). In these days, the medicinal use of garlic is 
widespread and even more increasing. There are numerous reports proposing the beneficial effects 
of garlic such as hypolipidaemic, antiarteriosclerotic, hypoglycaemic, anticoagulant, 
antihypertensive, antimicrobial, antioxidant, anticancer, antidote (for heavy metal poisoning), 
hepatoprotective and immunomodulator (Agarwal, 1996; Banerjee et al., 2003).  

Garlic is known to be a potent irritant as its fresh, crushed-clove form (Armentia et al., 
1996; Hviid et al., 2000; Friedman et al., 2006) and can cause adverse effects, such as contact 
dermatitis (Burden et al., 1994; Eming et al., 1999), diarrhea, nausea, vomiting, and hypoglycemia 
(Rafaat et al., 2000; Marcello et al., 2007) as well as acute esophageal injury (Hoshino et al., 2001; 
Kim et al., 2008) and drug interactions in humans (Borrelli, et al., 2007). In addition, garlic 
compounds generate reactive oxygen species (Arabinda et al., 2007), inhibit proliferation and 
induce apoptosis on cancer cells (Karasaki et al., 2001), but inhibit apoptosis on immune cells 
(Seong et al., 2006). Among others there are people who prefer to use fresh garlic (either cloves 
itself or sliced) than cooked one. This holds also true for many Koreans particularly with a plate of 
meat and vegetables. Considering the widespread and abundant use of garlic worldwide either as a 
delicacy for meal or as a type of health supplements, it is also important to examine closely its 
possible adverse effect, which can be encountered in our eating habit.  

A brief exposure (20 min) to fresh garlic, which can be encountered from our eating habits, 
can induce cytotoxic injury. The cytotoxic component from garlic is proteinous (data not shown). 
However, it’s not clear what kinds of proteinous component from fresh garlic that has cytotoxic 
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effect on intestinal epithelial cells.  To verify the toxic mechanism of fresh garlic, its toxicological 
effect using INT-407 intestinal epithelial cells was investigated. 

 

MATERIALS AND METHODS 

Chemicals 
Minimum Essential Medium (MEM) (Gibco, New York, USA), fetal bovine serum (FBS) 

(HyClone, Logan, UT), penicillin, streptomycin sulfate, trypsin, dimethyl sulfoxide (DMSO), and 
3-(4, 5-dimethylthiazol-2yl)-2, 5-diphenyl tetrazolium bromide (MTT) were purchased from 
Sigma–Aldrich Inc. (St. Louis, MO, USA).  

 

Garlic preparation 
Peeled garlic bulbs (20 g) were mixed with 50 ml of distilled water, and homogenized for 3 

min at room temperature. The homogenate was filtrated through filter paper (Toyo Roshi Inc., 
Tokyo, Japan) to remove insoluble materials. The filtrate was adjusted 30 to 80% saturation with 
(NH4)2SO4, and kept 2 hr at 4℃ and centrifuged for 15 min at 10 000 ×g. The pellet was 
resuspended in 4 ml of distilled water and centrifuged for 15 min at 10 000 ×g. The supernatant 
was removed and the pellet was, once again, resuspended in 4 ml of distilled water and centrifuged 
for 15 min at 10 000 ×g. This second supernatant contained the majority of alliinase-lectin 
complex. Sephadex G-75 column (1.2 x 40 cm, Pharmacia Fine Chemicals, Uppsala, Sweden), 
preconditioned with 50 ml of 0.5M NaCl before sample application, was used for the separation of 
each protein. The supernatant was placed on the column equilibrated with buffer (0.05 M sodium 
phosphate, 0.15 M NaCl, pH 7.0), and eluted with the buffer. Aliquots of the eluent (2 ml) were 
collected and the protein content in each fraction was measured by protein assay at 595 nm. Two 
high peaks were detected and fraction constituting the second peak, which contained the garlic 
lectin, was pooled. Purity of each fraction was checked by SDS-PAGE. The fractions were 
concentrated by cut off filter.  

 

Cell culture and Treatment 
INT-407 cells were seeded in 24-well plates at a density of 2 × 104cells/well in 1 ml MEM 

containing 10% FBS overnight at 37 °C. Non-adherent cells were removed by gentle washing. 
Then cells were treated for 24 hr with various concentrations of alliinase-lectin complex, alliinase 
or lectin. To assess cell viability, 100 µl of MTT solution (5 mg/mL) was added to each well and 
incubated for another 4 hr at 37 °C. After removing the supernatant, generated formazan crystal 
was dissolved by the addition of 125 µl/well of DMSO and its absorbance was detected at 540 nm 
using ELISA reader (Bio-Rad, USA). The percentage of cell viability was calculated as follows:   

  

%100
540

exp540
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SDS-PAGE & Coomassie blue staining  

Fresh garlic extracts (FGE) and other garlic fractions were prepared as described above. 
SDS-PAGE was performed by the Laemmli method (Laemmli, 1970). Briefly, the garlic samples 

were added with (5×) SDS sample buffer (62.5 mM Tris–HCl pH 6.8, 10% glycerol, 2% SDS, 
0.01% bromophenol blue) and heated at 95 ºC for 5 min. The proteins (100 µg) were separated by 
16% SDS-PAGE for 90 min at 100 V (constant voltage) using tris-glycine running buffer. The 
molecular weight size marker, 3.5-260 kDa (Novex Sharp pre-stained protein standards, Invitrogen 
Corp., CA, USA), was run parallel with garlic samples for molecular weight estimation. The 
protein bands were visualized by Coomassie R-250 Staining reagent (Sigma, St. Louis, MO, USA). 

 
 

Analysis of garlic proteins by MALDI-TOF-MS 
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The procedure carried out for each was essentially performed as described by Cohen and 
Chait (1997). Briefly, lyophilized samples were resuspended in water and 1 ml mixed with 1 ml 
matrix solution (15 mg ferrulic acid dissolved in 50% (v/v) acetonitrile containing 0.3% 
trifluoroacetic acid). The sample spots on the target were analyzed using a Voyager-DE STR 
MALDI-TOF MS (PerSeptive Biosystems, Franingham, USA). Mass spectra were acquired as ion 
signals generated by irradiating the target with 128 laser pulses. Monoisotopic peptide masses were 
selected in the mass range of 800–2500 Da. Proteins were identified by PMF using MS-FIT 

(http://prospector.ucsf.edu) and Mascot (http://www.matrixscience. com) and the National Center 

for Biotechnology Information (NCBI) protein sequence database. The mass tolerance was ±50 
µg/mL and one missed cleavage site was allowed. Carbamidomethylation of cysteines and 
oxidation of methionine were considered during the search.  

 

Statistics 

The values are represented as means ± standard deviation (S.D.). A paired Student’s t-test 
was used to assess the significance of differences between two mean values.  

 

RESULTS 

Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). 
It was conducted according to the method as described previously by Laemmli and Favre 

(1973). After electrophoresis, the gel was stained with Coomassie Brilliant Blue. The molecular 
weight of garlic proteins were determined by comparison of its electrophoretic mobility with those 
of molecular weight marker proteins from GE Healthcare Korea (Seoul). The proteins of FGE 
(crude extract) were separated and found the molecular weights of about 70, 45, 35, 23 and 10 kDa 
proteins are major components. However, by Sephadex G-75, the proteins were separated and 
found the molecular weights of about 45 and 10 kDa proteins as major components (Fig. 1). 

 

 

 
Identification of garlic protein by MALDI-TOF-MS 

In order to identify garlic proteins, two garlic proteins that were recognized from Sepadex-
G-75 fraction were analyzed by MALDI-TOF mass spectra. According to the result of MALDI-
TOF analysis, a band at 45 kDa of SDS-PAGE was identified as alliinase  (Fig. 2A) and a band at 
10 kDa of SDS-PAGE was identified as lectin (Fig. 2B).  

Fig. 1. SDS-PAGE of garlic protein fractionations. Using Sephadex G-75, the 

proteins were separated and found the molecular weights of about 45 and 10 

kDa proteins as major components. (M. size marker; lane 1-12. fraction 

number 1-12) 
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In vitro cytotoxicity test 

In order to examine the toxic effects on intestinal tissue of alliinase-lectin complex, 
alliinase and lectin, we treated the INT-407 intestinal epithelial cells with alliinase-lectin complex, 
alliinase and lectin. Briefly, INT-407 intestinal epithelial cells were incubated in the absence or the 
presence of alliinase-lectin complex, alliinase and lectin for 24 hr. The alliinase-lectin complex and 
alliinase shows a potent cytotoxicity on INT-407 intestinal epithelial cells, and LD50=83.43 µg/mL, 
and LD50=1 052 µg/mL, respectively. But lectin has less cytotoxicity (Fig. 3A; Fig. 3B; Fig. 4A; 
Fig. 4B; Fig. 5). 

 

 
 

Fig. 2B. MALDI-TOF Mass spectra of lectin from garlic (Allium 

sativum). Peptides contributing to the identification of lectin by 

Mascot Peptide Mass Fingerprint Search are underlined. 

 

Fig. 2A. MALDI-TOF Mass spectra of alliinase from garlic (Allium sativum). Peptides 

contributing to the identification of alliinase by Mascot Peptide Mass Fingerprint Search 

are underlined. 
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DISCUSSIONS 
Garlic has been used as a traditional medicine in both chronic and acute diseases for more 

than thousands years. On the contrary, Kim et al. (2008) reported that acute inflammation of 
esophagus occurred 12 hr after eating raw garlic. In addition, long-term feeding of the raw garlic 
produced potentially harmful side effects in animal model, such as anemia, decline body weight as 
well as benign papilloma in fore stomach (Harauma and Moriguchi, 2006). We previously found 
that proteinous component from fresh garlic (Allium sativum) induce apoptosis on INT-407 
intestinal epithelial cells. Using SDS-PAGE, the proteins of FGE were separated and found the 
molecular weights of about 70, 45, 35, 23 and 10 kDa which proteins are major components.  

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

In the present study, proteinous components were isolated from the bulbs of fresh garlic 
(Allium sativum) using a serial process of extraction with distilled water, 30~80 % ammonium 
sulfate precipitations, and size exclusion chromatography (Sephadex G-75). The result of MALDI-
TOF analysis, a band at 45 kDa of SDS-PAGE, was identified as alliinase (Fig. 2-2) and a band at 
10 kDa of SDS-PAGE was identified as lectin (Fig. 2-3). According to previous report, garlic has 

Fig. 3B. LD50 of alliinase-lectin complex on INT-407 intestinal cells. Analysis of best-fit values 

of LD50 was used GraphPad Prism 4.0 software. 

Fig. 3A. Cytotoxicity of alliinase-lectin complex on INT-407 intestinal cells. Exponentially 

growing INT-407 cells were exposed to alliinase-lectin complex in MEM complete media, and 

then incubated for 24 hr. Cell viability of each treatment was assessed using MTT assay. The 

results are expressed as mean ±±±± SD for three independent experiments. **P < 0.01 when 

compare to control. 
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been known to contain lectin, which are comprised of subunits of M.W. 11.5 and 12.5 kDa and are 
more mannose-specific and alliinase with M.W. 45 kDa (Ghazanfari et al., 2002). 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 

Fig. 5. Cytotoxicity of lectin on INT-407 intestinal cells. Exponentially growing INT-407 

cells were exposed to lectin in MEM complete media, and then incubated for 24 hr.  Cell 

viability of each treatment was assessed using MTT assay. The results are expressed as 

mean ±±±± SD for three independent experiments. **P < 0.01 when compared to control. 

Fig. 4A. Cytotoxicity of alliinase on INT-407 intestinal cells. Exponentially growing INT-407 

cells were exposed to alliinase in MEM complete media, then incubated for 24 hr. Cell viability 

of each treatment was assessed using MTT assay. The results are expressed as mean ±±±± SD for 

three independent experiments. **P < 0.01 when compared to control. 

Fig. 4B. LD50  analysis of  alliinase on INT-407 intestinal cells. Analysis of best-fit values 

of LD50 was used GraphPad Prism 4.0 software.  
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Also, the cell morphology was changed with a round shape and induced the formation of 

cytosolic vacuole at high dose of lectin (300 µg/mL) (data not shown). There are decreasing 
activities of alliinase and lectin when they were treated as individual component than be tested 
together. Taken together, these results suggest that a brief exposure to fresh garlic, which can be 
encountered from our eating habits, can induce cytotoxic injury. the proteinous cytotoxic 
component in fresh garlic is alliinase-lectin complex. Therefore, alliinase from garlic (Allium 

sativum) is glycosylated at ASN146 and forms a complex with a garlic mannose-specific lectin 
(Rabinkov et al., 1995). Consequently, additional studies were required to explain the precise 
mechanism of alliinase-lectin complex binding. 
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Abstract : Garcinia mangostana L. hull is empirically used as a traditional medicine for diarrhea, sprue and 
antipyretic. Chemical constituens of Garcinia mangostana L. hull are xanthon compounds such as 
mangostin, 8-deoxygartanin, gartanin, mangostinone, tovophylin A and cudraxanthone. Chemical 

examination from ethyl acetate fraction led to the isolation of α-mangostin while its structure elucidation was 
carried out base on spectroscopic evidence using UV-Vis spectrophotometer, FT-IR, 1H-NMR and 13C-NMR. 

This α-mangostin will be used as marker to control the quality of traditional medicine products which 
contain Garcinia mangostana L. hull powder or extract. 
 

Keywords : Garcinia mangostana L. hull, xanthon compounds, α-mangostin, marker compound 
 

 

 
INTRODUCTION 

Garcinia mangostana L. hull is empirically used as a traditional medicine for diarrhea, 
sprue and antipyretic [2, 3]. Chemical constituens from Garcinia mangostana L. hull are xanthon 

compounds such as α-mangostin, 8-deoxygartanin, gartanin , mangostinone, tovophylin A and 

cudraxanthone [1]. The α-mangostin has been isolated and reported as spesific compound in 
Garcinia mangostana L. hull [4] therefore it can be used as a marker compound for analyzing of 
traditional medicine products which contain Garcinia mangostana L. hull powder or extract. 
Marker compound can be described as spesific compound, stable and its naturally contain in  
medicinal plant extract and traditional medicine products and has relation or no relation with the 
efficacy [5]. In this research, there was  different method from former research. Herein, we present 
the details of this study. 
 

EXPERIMENTAL 

General 
Maserate was evaporated using evaporator Buchi R-200 (Buchi Co.) and Eyela SB-1000 

(Eyela). Column chromatography (CC) was performed on Sepacore Buchi Pump Module C-601 
(Buchi Co.), and silica gel 60 (Merck Co.). TLC for the compound was carried on GF254 silica 
plates (Merck Co.) with CHCl3-MeOH (9:1), Hexane-CHCl3-Ethyl acetate (2:5:3) and CHCl3-
Acetic acid (4:1). The spots were detected by spraying with  anisaldehide-H2SO4 solution. UV 
spectra were obtained on a UV-1800 Shimadzu spectrometer (Shimadzu, Kyoto, Japan). IR spectra 
were recorded on a Shimadzu IR Prestige-21 spectrometer (Shimadzu, Kyoto, Japan). 1H- and 13C-
NMR spectra were recorded with NMR Jeol and JNM-ECA 500 spectrometers operating at 500 
MHz for 1H and 13C, respectively. 

Plant Material 

Garcinia mangostana L. hull was collected from Balitro and determined on Herbarium 
Bogoriense, Research Center for Biology, Indonesian Institute of Science, Bogor, Indonesia with 
determination letter number 607/IPH.1.02/If.8/VI/2009. 
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Extraction and Isolation 
Dried powder material (102 g) of Garcinia mangostana L. hull was maserated using      

80% ethanol for 24 hours. The maserate was evaporated and screened its contain (phytochemical 
screening). 72 g of maserate was fractionated using n-hexane, ethyl acetate and n-buthanol and 
screened using flavonoid/xanthon color test. Only ethyl acetate fraction which has positif result. 
Ethyl acetate fraction was fractionated using column chromatography with silica gel 60F as 
stationary phase and eluted with n-hexane-ethyl acetate (8-2) to afford 6 fractions (fr. 1-6). Fr. 5 
(21.8 g) was having flavonoid identity using anisaldehyde-H2SO4. Fr. 5 was subjected to 
chromatography column that performed on Sepacore Buchi Pump Module C-601, eluting with n-
hexane-ethyl acetate (8-2) to afford 3 fractions. Using TLC with anisaldehyde-H2SO4 reagent, 
Fraction 2 had flavonoid identity and single spot with n-hexane-ethyl acetate (5-5). Fr.2  has 
purifified an perform as yellow powder compound (10.21 g). 

This compound had retention time at 0.75, 0.50, 0.60 on silica TLC with chloroform-
methanol (9:1), n-hexane-chloroform-ethyl acetate (2-5-3) and chloroform-acetic acid (4-1). Its 
melting range was about 181.8 – 182.4 °C. The compound had UV-Visible λmax (nm) MeOH: 
243.2, 316; FTIR (KBr): 1051.2, 1608.63, 1641.42, 2881.65, 2912.51, 2924.09, 3057.17, 3421.72; 
1
H-NMR (500 MHz, MeOH-d3): 1.65, 1.66, 1.77, 1.81, 3.25, 3.74, 4.03, 5.20, 5.22, 6.19, 6.64 ppm; 

13
C-NMR (500 MHz, MeOH-d3): 18.03, 18.42, 22.10, 26.08, 26.09, 27.21, 61.39, 93.21, 102.82, 

103.82, 111.47, 112.29, 124.29, 125.27, 131.71, 131.80, 138.53, 144.79, 156.22, 156.72, 157.86, 
161.63, 163.64, 183.16 ppm. 
 

RESULTS AND DISCUSSION 

Column chromatography (CC) filling with ethanol extract of Garcinia mangostana L. hull 
was fractionated with ethyl acetate resulted in the isolation of flavonoid/xanthon compound. By 
spectroscopic data direct comparison with reported literature values.  

The UV spectrum exhibited maximum absorption at 243.2 nm (band II) that shows  an 
electron excitation n    µ* from aromatic conjugation bond and 316 nm (band I) that shows  an 
electron excitation µ    µ* from chromophor conjugation bond. The IR spectrum indicated the 
presence of hydroxyl (3421.72 cm-1), alkene (3057.17 cm-1), alkane (2924.09, 2912.5, 2881.65 
cm-1), carbonyl functions (1641.2 cm-1), C=C bond from aromatic ring           (1608.63 cm-1) and 
C-O-C bond (1051.2 cm-1). From the 1H-NMR spectrum, the compound showed the signals for 
OH group at δH 13.60 ppm, free hidroxyl group at δH 7.9 and 7.6 ppm, aromatic proton at δH 6.64 
and 6.19 ppm and –CH= bonding at δH 5.23 ppm. The present of methyl in aromatic group showed 
at δH 4.03 ppm moreover Ar-H2 showed at δH 3.25 ppm and metoxy group showed at δH 3.74 ppm. 
From the 13C-NMR spectrum, the compound showed the signals for 24 carbon atom at δC 18.03, 
18.42, 22.10, 26.08, 26.09, 27.21, 61.39, 93.21, 102.82, 103.82, 111.47, 112.29, 124.29, 125.27, 
131.71, 131.80, 138.53, 144.79, 156.22, 156.72, 157.86, 161.63, 163.64, 183.16 ppm. 

Using spectroscopy data and comparing to data from former research [3], the compound 

had the same similarity and defined as α-mangostin with molecular formula C24H26O6. The 
comparison shows on Table 1. 

The compound was identified as α-mangostin and the structure of the compound was 
shown in Figure 1. 

 
 
 
 
 
 
 
 

 

Figure 1. Structure of αααα-mangostin 
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Table 1. Spectroscopy data comparison 

 
LITERATURE ISOLATE COMPOUND CONCLU 

SION UV 

spectrum 

(nm) 

FTIR 

spectrum 

(nm) 

1
H-NMR 

(ppm) 

UV 

spectrum 

(nm) 

FTIR spectrum 

(nm) 

NMR spectrum 
13

C-NMR 

(ppm) 

1
H-NMR 

(ppm) 

317 3423 (OH) 
1.65 
(3H) 

316 3421.72 (OH) 18.03 1.65  
CH3- at C14 
position 

244 3050 (=C-H) 
1.68 
(3H) 

243.2 3057.17 (=C-H) 18.42 1.66  
CH3- at C15 
position 

 
2922-2856 
(C-H) 

1.77 
(3H) 

 
2924.59-2881.65 
(C-H) 

22.10 1.77  
CH3- at C19 
position 

 1635 (C=O) 
1.84 
(3H) 

 1641.42 (C=O) 26.08 1.81  
CH3- at C20 
position 

 1600 (C=C) 
3.40 
(3H) 

 1608.63 (C=C) 26.09 3.25  
CH2- at C11 
position 

  
4.17 
(3H) 

  27.21 4.03  
CH2- at C16 
position 

  
3.84 
(3H) 

  61.39 3.74  OCH3 

  -   93.21 - 
C- at C13 
position 

  -   102.82 - 
C- at C18 
position 

  
6.43 
(1H) 

  103.82 6.19  
C- at C1 
position 

  
6.83 
(1H) 

  111.47 6.64  
C- at C2 
position 

  -   112.29 - 
C- at C3 
position 

  -   124.29 - 
C- at C4 
position 

  -   125.27 - 
C- at C5 
position 

  -   131.71 - 
C- at C6 
position 

  -   131.80 - 
C- at C7 
position 

  -   138.53 - 
C- at C8 
position 

  -   144.79 - 
C- at Ca 
position 

  -   156.22 - 
C- at Cb 
position 

  -   156.72 - 
C- at Cc 
position 

  -   157.86 - 
C- at Cd 
position 

  
5.30 
(1H) 

  161.63 5.20 
CH= at C12 
position 

  
5.33 
(1H) 

  163.64 5.22 
CH= at C17 
position 

  -   183.16 - 
C=O at C9 
position 

  -   - - OH 
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Conclusions 

A detail phytochemical investigation on Garcinia mangostana L. hull led to the isolation of α-
mangostin (10.21 g)  which is used as marker to control the quality of traditional medicine products 
which contain Garcinia mangostana L. hull powder or extract. 
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Abstract : An Erythrina plant, known as “dadap ayam” in Indonesia is a higher class of plant and has been 
used as a folk medicine in the treatment of malaria. In the part of our continuing search for novel anti-
malarial compounds from Indonesia Erythrina plants, we found that the methanol extract of  Erythrina 

variegata showed significant in vitro anti-malarial activity against Plasmodium falciparum using the lactate 
dehydrogenase (LDH) method. By testing the anti-malarial activity to follow the separations, the methanol 
extract was separated by a combination of column chromatography, yield three active compounds (1-3). The 
chemical structure of anti-malarial compound was determined on the basis of spectroscopic evidence and 
comparison with the data previously, reported and identified as triterpenoid pentacyclic derivatives (1-3). The 
compounds (1-3) showed anti-malarial against both strains of the parasite used, with IC50 of 24, 26, 1.8 
µg/mL against 3D7, and 4.3, 6.5, 3.3 µg/mL against K1, respectively. This results strongly suggested that E. 

variegata is a promising source for anti-malarial agents. 
 
  Keywords: Erythrina variegata, anti-malarial, Plasmodium falciparum   

 

 
INTRODUCTION 

Malaria is one of the most important health problem in Indonesia. Medicinal plants are 
commonly used particularly in the rural regions to treat malaria and associated symptoms. 
Recently, the acceptance of traditional medicine as an alternative form of health care has increased 
among all socio-economic groups of the population, and phytomedicine has become an important 
economic sector in Indonesia.  For these reasons, medicinal plants have become the focus of 
intense study in term of validation of their traditional uses through the determination of their actual 
pharmacological effects (Lima et al., 2006). The search for anti-malarial medicinal plant depends 
on the accurate and specific ethnobotanical and ethnopharmacological information obtained from 
the reference document. Recently, attention was focused on medicinal plants to provide new anti-
malarial  agents. E. variegata (Leguminosae) is a famous medicinal plant widely distributed in 
tropical and subtropical region of the world. This plant is locally known as “dadap ayam” in 
Indonesia and the leaves of   E. variegata are used as an anti-malarial agent (Heyne, 1987; Mursito, 
2002). Previous studies have shown that the leaves of E. variegata contains alkaloids, which are 
unknown to display interesting biological activities (Chawla et al., 1987). As part of our continuing 
search for novel anti-malarial compound from Indonesia Erythrina plants, we report isolation, 
structure elucidation and its anti-cancer and anti-malarial activity.    

Previous studies of the leaves of  E. variegata  have shown significant anti-malarial against 
on P. berghei in vivo and    P. falciparum in vitro (Herlina et al., 2007a). Pharmacological report 
that flavonoid and triterpenoid derivate from the ethyl acetate fraction of the stem bark and the 
leaves of E. variegata showed an anti-malarial against on P. falciparum in vitro (Herlina et al., 
2007b; 2007c; 2008). Herlina et al. (2009) reported that isoflavonoid, warangalone from the stem 
bark of E.variegata showed anti-malarial 
activity in vitro against P. falciparum. As part of our continuing 



Proceeding of International Conference on Medicinal Plants - Surabaya, Indonesia 21-22 July 2010 

 
 

 146

search for novel anti-malarial compound from Indonesian Erythrina plants, we report isolation, 
structure elucidation and its anti-malarial activity from the leaves of  E. variegata.   

 

      EXPERIMENTAL SECTION 

General Experimental Procedure 
Melting points (mp) were uncorrected. The IR spectra were recorded with a Perkin-Elmer 

1760 X FT-IR spectrophotometer, and the UV spectra were recorded with a Hitachi model U-3210. 
Mass spectra were recorded with JEOL JMS-DX300 instrument. The 1H- and 13C-NMR spectra 
were obtained with JEOL JNM GX 270 and JNM A-500 spectrometer. Chemical shifts are given 
on a δ (ppm) scale with TMS as an internal standard. Column chromatography was carried out 
using Merck Kieselgel 60 (70-200 mesh), and  thin layer chromatography (TLC) analysis was 
performed on precoated  Si Gel plates (Merck Kieselgel GF254, 0.25 mm 20 x 20 cm). 
 

Plant material 

Samples of the stem bark and the leaves of E. variegata was collected on June 2008, in 
Bandung  District, West Java, Indonesia. The plant was identified by a staff at the Laboratory of 
Plant Taxonomy, Department of Biology, Bandung Institute of Technology, Bandung, Indonesia, 
and a voucher specimen has been deposited at the herbarium. 
 

Parasite strain 
In this study two strains of P. falciparum were used, culture of 3D7 (chloroquine  sensitive 

and K1 (chloroquine resistant). 
 

Drug dilution 

The lactate dehydrogenase (LDH) method was performed using 96-well microtitreplates 
(flat bottom). The initial concentration of the extract, chloroquine (Sigma Chemical, USA) and 
artemisinine (Sigma Chemicals, USA) were 1000 µg/ml and 1 µg/ml, respectively. The samples 
were then serially diluted in culture medium supplemented with 10% human serum 19 times. 
 

             Extraction and isolation 
The dried leaves (2 kg) of E. variegata were soaked in methanol. The crude methanolic 

extract was then assayed for anti-malarial activity via the LDH method. Evaporation of the 
methanol extract gave concentrated aqueous extract, which was extracted with dichloromethane. 
The resulting dichloromethane extract was partitioned between n-hexane and methanol containing 
10% of water, and then lower layer was concentrated and extracted with ethyl acetate. The ethyl 
acetate layer was subsequently dried over anhydrous sodium sulfate, filtered, evaporated to 
dryness, and assayed for anti-malarial activity. The crude of methanol layer was partitioned 
between ethyl acetate-water (3:1). The ethyl acetate layer was subsequently dried over anhydrous 
sodium sulfate, filtered, evaporated to dryness, and assayed for anti-malarial activity. The ethyl 
acetate fraction (30 g) was chromatographed on Kieselgel 60 (70-230 mesh) by eluting with n-
hexane-ethyl acetate (1:1) to yield a fraction A and B (3.5 g). The fraction A was eluted with n-
hexane-chloroform-acetone (0.5:9.0:0.5) were further flash-chromatographed on Kieselgel 60 to 
yield an active compound 1 (15.5 mg) and compound 2 (16 mg). The fraction B was eluted with 
chloroform-methanol (9:1) were further flash-chromatographed on Kieselgel 60 to yield an active 
compound 3 (24.5 mg).     
            

Anti-malarial activity 
In vitro testing of the anti-malarial activity was carried by measuring the LDH activity of 

the parasite.  Briefly, continuous culture of the 3D7 sensitive chloroquine and K1 resistant 
chloroquine, were maintained in a suspension consisting of RPMI 1640 culture medium 
supplemented with HEPES, N-2-hydroxyethylpiperazine-N’-2-ethane-sulfonic acid (25 mM), 
sodium bicarbonate (0.2%) and gentamycin  (40 µg/ml) at pH 7.4, and O type red blood cell. For 
each LDH test, a blood suspension of 1% parasitemia and 2% haematocrit were prepared. Control 
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reading of parasitised red blood cells devoid of plant extracts or drugs and non-parasitised red 
blood cells were done simultaneously. After the plate has been prepared, it was placed in a candle 
jar and incubated for 48 h at 37oC. After 48 h, 100 µl of Malstat (Flow Inc., Portland, OR), was 
dispensed into a new microtitreplate. To it was added 25 µl of   NBT-PES (Sigma Chemicals, 
USA) mixture. Twenty microliters of blood suspension was transferred into the plate containing the 
Malstat and NBT-PES. Any air bubbles were eliminated as it could interfere with the absorbance 
reading. Absorbance was read at 630 nm using an ELISA plate reader (MRX Microplate Reader, 
Dynex Technologies, USA). Chloroquine and artemisinine functioned well as positive controls 
(Najila et al., 2002) 
 

Analysis of results 
Percentage inhibition of parasite viability was determined and the mean of least IC50 values 

was calculated using the curve fitting analysis in Grafit (Grafit v.4.09, Erithacus Sofware Limited). 
 

RESULT AND DISCUSSION 
      The methanolic extract of dried leaves of E. variegata exhibited an anti-malarial activity 
against Plasmodium falciparum in vitro using the LDH assay. The active methanol extracts were 
partitioned between n-hexane and ethyl acetate to effort an active ethyl acetate fraction. By using 
the LDH assay to follow the separations, the ethyl acetate fraction was separated by combination of 
column chromatography on Kieselgel 60 to afford an active compounds 1-3 (Table 1). The active 
compounds (1-2) were reported as anti-malarial triterpenoid pentacyclic (Herlina et al., 2007a; 
2007c). The isolate 1 was obtained as white amorphous solid, mp 241-243oC. The isolate 1 was 
shown to have the molecular formula of C36H58O6 with 1H-and 13C-NMR spectral data, indicating 

that 1 has eight double bond equivalents. IR spectrum (KBr) of 1 revealed the presence νmax (cm-1)   
3392 (OH), 2958 (C-H), 1625 (C=C), 1072 (C-O-), 756 (=C-H). The 1H-NMR (piridin-d5) 500 
MHz spectra of 1 showed signals assignable oxygenated carbon of glycoside at [δH (ppm) 5.08 
(1H, d, J= 7.95), 4.61 (1H, d, J=9.75), 4.46 (1H, d), 4.09 (1H, d),       4.33 (2H), 4.01 (1H, d), and 
3.98 (1H, d)]; proton of hydroxyl groups at  [δH (ppm)   6.55 (1H, bs), 2.06 (1H,bs), 2.05 (1H,bs), 
dan 1.40 (1H, bs)]. The 13C-NMR (piridin-d5) 125 MHz in combination with DEPT spectra of 1 
showed signals assignable to eight methyl, nine methylene, twelve methine, and seven quarterner 
carbon. The 1H-1H COSY spectra of 1 showed cross peak between H-6 (δH 5.08) with H-7 (δH  
5.21), proton correlation between H-12 (δH  5.36) with H-11(δH 1.55), H-6 (δH  5.08 ppm),     H-5 
(δH 1.55 ppm), and proton correlation between H-1 (δH  2.49 and 2.77) with  H-2 (δH 2.16). The 
HMBC spectra of 1 showed correlation proton H-6 (δH  5.08 ) and  H-7 (δH  5.21 ) with C-5   (δC 51. 
8 ) and C-9 (δC 41.2 ), correlation proton H-6 (δH  5.08) with C-7 (δC 139.2), correlation proton H-
11 (δH 1.55) with C-12 (δC 122.3) and C-13 (δC 139.2), indicating that 1 has double bond at C-6, C-
7 and C-11, C-12. The HMBC spectra of 1 showed correlation proton between H-2' (δH  4.98) and 
H-1' (5.09) with C-3 (δC 79.0), correlation proton H-4' (δH 4.33) with C-3' (δC 78.9), indicating that 
glycoside at position C-3. The correlation HMBC and  1H-1H COSY of structure 1 (Fig.1). These 
observations together with a detailed comparison of spectral data with those previously reported led 
us to identify 1 as glycoside triterpenoid pentacyclic (Barreiror et al., 2002; Okada et al., 2003)  
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Figure 1. The structure of 1-3 
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              Table 1. IC50 values of methanol extract, ethyl acetate fraction the leaves of E. variegata and compounds 

(1-3) obtained against both the sensitive and resistant strain of P. falciparum 

Sample IC50 (µg/ml) IC50 (µg/m) 

3D7 K1 

Methanol extract  >60 6.8 

Ethyl acetate fraction  16.7 26.5 

Compound 1 24 4.3 

Compound 2 26 6.5 

Compound 3 1.8 3.3 

Chloroquine 0.04 0.04 

Artemisinine 0.01 0.01 

 
     The potency of methanol extract, ethyl acetate fraction, and compounds (1-3) against both the 
chloroquine sensitive and chloroquine resistant strain can be described to be in the following order; 
compound 3 > compound 2 > compound 1 > ethyl acetate fraction > methanol extract. The 
compound 3 was most potent towards the target strains compared to methanol extract and ethyl 
acetate fraction (Table 1). Molecular structure and anti-malarial activity relationship among 
triterpenoid pentacyclic is showed by the presence of glycoside substituent on compound 3 at  can 
enhance anti-malarial activity. Its inhibition of the sensitive strain (3D7) was also much better 
compared to its inhibition of the resistant strain (K1). Anti-malarial  activity of compounds (1-3) 
against both strains of parasite used with against 3D7 and K1 were level activity anti-malarial good 
to moderate (1-10 µg/mL ) base on Tresholds for in vitro antiplasmodial activity of anti-malarial 
agents (Rasoanaivo et al., 2004). 
 

CONCLUSION 
The triterpenoid pentacyclic derivates (1-3) had been isolated from the leaves of E. variegata. This 
results strongly suggested that compounds (1-3) are promising source for anti-malarial agents. 
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Abstract: The dried leaves of  Camellia sinensis L., is a popular beverage consumed worldwide and 
contained bioactive compound. The three main categories of tea are black, green and oolong, the difference 
are the processing of tea,  caused the three teas had different bioactive. The research was carried out to 
evaluate antioxidant  and antiaggregation activity of black, green and oolong tea extract.  To evaluate 
antioxidant of various methanol extract of teas used 1,1-diphenyl-2-picryl-hydrazyl (DPPH) and total 
phenolic compound. To know the DPPH free radical scavenging activity, methanol extract of black tea, green 
tea and oolong tea were arranged at 6 level concentrations  respectively 500 µg/mL; 250; 125; 62.5, 31.25 
and 15.625 µg/mL and compared to quercetine as positive control. The antiaggregation activity were carried 
out  2 concentrations  (10 µg/mL and 2.5 µg/mL) of Collagen inducer and 1 concentration (500 µg/mL) of 
antiaggregation  agent.  The results showed that black, green and oolong tea  extract exhibited had  high 
DPPH free radical scavenging acitivity,  quercetine as positive control was higher antioxidant  activity at  
level 500  and 250 µg/mL compared with black, green and oolong tea. Total phenolic compound of black, 
green and oolong tea were not significantly difference (751.967– 815.700 mg quercetine/g extract).  Black, 
green and oolong tea extract  are capable to inhibit platelet aggregation both in high and low concentration of 
Collagen inducer. The black, green and oolong tea as antiaggregation platelet more active in high 
concentration of Collagen compared with Aspirin, oolong tea extract more active than Aspirin in low 
concentration of Collagen. 
 
Ke words : antioxidant, aggregation platelet, phenolic compound, tea 

 

 
 

INTRODUCTION 

Epidemiological studies have shown an inverse correlation between diets rich in 
polyphenols and reduced risk of cardiovascular disease (CVD) [Mukamal et al., 2002]. Variety of 
factors contribute to the beneficial effects of plant foods, much attention has been addressed to 
plant polyphenols [Grassi et al., 2008]. Polyphenols constitute the most interesting group of  tea 
leaves components, and in consequence, tea can be considered an important dietary source of 
polyphenols.  Three billion kilograms of tea are produced each year worldwide. Because of the 
high rates of tea consumption in the global population, even small effects in humans could have 
large implications for public health [Kris-Etherton et al., 2002;  Kuriyama et al., 2006]. Tea is 
generally consumed in the forms of green, oolong, and black tea, all of which originate from the 
leaves of the plant Camellia sinensis [Frei and Hidgon, 2002, Kuriyama et al., 2006]. Alterations in 
the C. sinensis manufacturing process result in black, green, and oolong tea, which account for 
approximately 75%, 23%, and 2% of the global production, respectively [Bliss, 2003; Carlson et 
al., 2007]. In the production of black tea, the plant leaves are picked and then allowed to wither 
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indoors, ferment, and oxidize. For green tea, the plant leaves are steamed and parched after picking 
to prevent oxidation of the catechins present in the leaf [Frei and Hidgon, 2003; Carlson et al., 
2007]. Oolong tea is produced by “semifermenting” the green leaves, resulting in a tea that is 
chemically a mixture of green and black teas [Frei and Hidgon, 2003; Carlson et al., 2007].  The 
qualitative and quantitative chemical differences of various tea are resulted from the different 
processing techniques [Carlson et al., 2007]. 

In a long-term study of a Dutch cohort the highest tea consumption was associated with a 
lower risk of death from coronary heart disease and lower incidence of stroke [Geleijnse et al., 
1999; Yang and Landau, 2000]. The possible protective effect of tea against cardiovascular diseases 
is that tea polyphenols inhibit the oxidation of LDL, which is known to be involved in the 
development of atherosclerosis [Wiseman et al., 1997; Yang and Landau, 2000; Duffy et al., 2001]. 
Short- and long-term black tea consumption reverses endothelial vasomotor dysfunction in patients 
with coronary artery disease [Duffy et al., 2001]. Previous research with intragastric administration 
of black tea inhibited platelet aggregation and prevented experimental coronary thrombosis in dogs 
and that consumption of green tea polyphenols decreased ADP-induced platelet aggregation and 
possible mechanism for preventing cardiovascular diseases [Matsumoto, 1998; Yang and Landau, 
2000]. 

 

MATERIALS AND METHODS 

Plant and Chemical material  
Plant materials were dried black and green tea leaves obtained from PT Walini Subang-

West Java and dried oolong tea leaves obtained from East Java Tea Plantation, Indonesia. 
Chemical agent were 1,1-diphenyl-2-picrylhydrazyl (DPPH) (Sigma Chemical Co.), HPLC grade 
methanol (Merck),  Quercetin  (Sigma Chemical Co.), dimethyl sulfoxide (DMSO) (Merck), 
Aspirin (PT Bayer Indonesia), platelet rich plasma (PRP), platelet poor plasma (PPP), sodium 
citrate, Collagen (Helene Laboratories), Folin-Ciocalteu’s reagent (Sigma Chemical Co.), 
anhydrous sodium carbonate (Sigma Chemical Co.) 

 

Extraction  

The dried black, green and oolong  tea leaves (C. sinensis L.)  were milled and soaked in 
destilled methanol (MeOH)  during 24 hours in  macerator, separated filtrate and added MeOH in 
the macerator. The filtrate was collected until 3 times soaking,  then evaporated the filtrate at 
approximately 40 °C. Two kg of dried oolong tea leaves yielded 447.8 g methanol extract or 22.39 
%; seven kg of dried green tea leaves yielded 869.5 g methanol extract or 12.42 % and seven kg of 
dried black tea leaves yielded 546.1 g metanol extract or 7.80 %.  

 

Sample Preparation 
Evaluating antioxidant activity used HPLC methanol and antiaggregation activity used 

DMSO 1 % as solvent to obtain the series of concentration level.  Extract of black, green and 
oolong were prepared by dissolving 0.005 g of  extract in 10 ml of HPLC methanol or DMSO 1%  
as 500 µg/mL concentration level, therefore arranging  series of concentration level (250; 125; 62.5 
31.25; 15.625 smallest concentration was 15.625 µg/mL). To evalute the antioxidant activity by 
DPPH scavenging activity,  six concentrations of black, green and oolon tea extract  were 
compared with quercetin. Antiaggregation platelet activity one concentration of black, green and  
oolong tea extract (500 µg/mL) was compared with aspirin (500 µg/mL). Collagen (COL) was 
diluted with distilled water  at two concentrations of 10 µg/mL and 2.5 µg/mL, platelet rich plasma 
(PRP) obtained from hyperaggregation individual (Helena Laboratories,2008). To measure the total 
phenolic compound of variuos tea extract used quercetin as standard.  

 
 

DPPH radical scavenging activity assay 

The DPPH assay was carried out as described by Unlu et al [2003], Han et al. [2004] and 
Frum and Viljoen [2006]. Pipette 50  µL of sample (oolong, green and black tea methanol extract, 
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quercetin)  of various concentrations of the samples (six concentration level) enter at the microtitre 
plate and then were added 200  µL of 0.077 mmol/L methanol solution of DPPH and the reaction 
mixture was shaken vigorously and kept in the dark for 30 minutes at room temperature.  The  
DPPH  radical scavenging activity  was determined by microplate reader at 517 nm. The radical 
scavenging activity of each sample was expressed by the ratio the of lowering of the absorption of 
DPPH (%), relative to the absorption (100%) of DPPH solution in the absence of test sample 
(negative control).  

 Ac

scavenging %  =
Ac  -  As

x 100
          

where  As and Ac  are absorbance at 517 nm of the reaction mixture with samples and without 
sample respectively 
 

Antiaggregation activity assay 
Whole blood 9 mL  was collected from hyperaggregation individual and added 1 mL  3.8% 

sodium citrate as anticoagulant and blood specimen was centrifuged at 100xg  for 10  minutes, the 
platelet rich plasma (PRP) was removed from the cells with a plastic pippete and place in a plastic 
tube, the PRP was maintained at room temperature for 30 minutes.  Preparing platelet poor plasma 
(PPP) by recentrifuging the remaining blood samples at 1600xg for 10 minutes, PPP was removed 
and placed in a plastic tube, the tube was maintained at room temperature (Chun-Han et al., 1993; 
Helena Laboratories, 2008).   
 Aggregation activity was measured by Platelet Aggregation Chromogenic Kinetic System 
(PACKS-4). Pippete 450 µL of PPP into  a cuvette. Pippete 450 µL PRP and 40 µL the antiplatelet 
agents (aspirin,  various tea extract at level 500 µg/mL) into cuvettes with stir bar, incubated the 
cuvettes at 370 C for 3-5 minutes. Insert the PPP cuvette into appropriate channel and set the 
instrument, insert the PRP cuvette into the appropriate channel. Add 50  µL of the aggregating 
reagent dilutions (Collagen) at level 10 µg/mL, 2.5 µg/mL to the PRP cuvette and record the 
percent aggregation [Helena Laboratories, 2008].    
 

The total phenolic content 
 Phenolic compounds were assayed, according to the Folin–Ciocalteu method [Singleton 
and Rossi, 1965; Ivanova et al; 2005]. Samples (15 µL, six replicates) were introduced into 
microplate; 75 µL of Folin-Ciocalteu’s reagent (2.0 M)  and 60 µL of sodium carbonate (7.5%) 
were added. The were mixed and incubated at 450 C for 15 min. Absorption at 760 nm was 
measured. The total phenolic content was expressed as quercetin equivalents (QE) was calculated 
by the following formula  : C=c·V/m' 
C : total content of phenolic compounds, mg/g plant extract, in QE; c : the concentration of 
quercetin established from the calibration curve, mg/ml; V; the volume of extract ( mL); m: the 
weight of pure plant extract (g). Total phenol value was obtained from the regression equation : y = 
1.325 + 0.0019 x,  with R2 = 0.956 
 

Statistical Analysis 

 The amount of antioxidant actvity treatment were twenty four treatment (six level 
concentrations and four antioxidant), each treatment antioxidant activity was  three replications. 
The amount of  antiaggregation activity treatment  were ten treatment (two level of Collagen 
inducer and five antiaggregation agents), each treatment antiaggregation activity was three 
replications. The amount of phenolic compound were three treatment (various tea extract), each 
treatment phenolic compound was  six replications. 
 To verify the statistical significance of the parameter, the data were calculated the values of 
means and standard deviation (M ± SD) and 95 % confidence interval (CI) of means. To compare 
several treatments, used analysis of variance (ANOVA) with completely randomized design. P-
values of less than 0.05 were considered as statiscally significant. Furthermore to know the 
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difference level among treatment  and to know the best treatmet used Duncan’s post-Hoc test 95 % 
confidence interval. Statistical analysis used SPSS 16.0 program 

 

RESULTS 

The DPPH sacvenging activity 
   The DPPH free radical scavenging activity of  black, green and  oolong   tea  methanol 
extract  and quercetin antioxidant well known as positive  control of various concentration were 
measured to know the antioxidant activity. The DPPH free radical scavenging activity of  black, 
green and oolong tea extract is shown in Table 1. The DPPH radical scavenging activity of black, 
green, oolong tea extract and quercetin showed high antioxidant activity. The highest antioxidant 
activity of black tea extract were 91.513 % - 91.796 % (level 62.5 -250 µg/mL),  green tea extract 
were 88.906%- 90.534% (level 62.5 - 500 µg/mL), oolong tea extract was 90.923 % (level 500 
µg/mL), quercetin were 92.202% - 94.495% (level 125 – 500  µg/mL). Quercetin was the highest 
antioxidant activity in level 250 µg/mL and 500 µg/mL compared with various tea extract, at level 
125 µg/mL all tea extract and quercetin had same antioxidant activity (89.720 % - 92.202%), the 
highest antioxidant activity at level 62.25 µg/mL was black tea extract (91.702%).    
 
Table 1. Mean, standard deviation and Duncan’s post hoc test of various methanol tea extract on 

DPPH scavenging activity (%) 

Concentrations Type of antioxidant sources 

black tea MeOH 

extract 

green tea MeOH 

extract 

oolong tea 

MeOH extract 

quercetin 

500 µg/mL 90.005±0.432 a 
C 

88.906±3.405 a 
C 

90.923±0.278 a 
C 

94.292±0.385 b 
C 

250 µg/mL 91.513±0.748 b 
CD 

89.924±0.916 a 
C 

90.120±0.241 a 
B 

94.495±0.404 c 
C 

125 µg/mL 91.796±0.490 a 
D 

89.720±3.473 a 
C 

90.120±0.241 a 
B 

92.202±2.807 a 
C 

62.5 µg/mL 91.702±0.432 d 
D 

90.534±0.808 c 
C 

89.559±0.278 b 
AB 

82.205±0.387 a 
B 

31.25 µg/mL 64.828±1.598 a 
B 

78.931±1.907 b 
B 

89.478±0.139 b 
A 

80.013±0.591 b 
AB 

15.625 µg/mL 39.961±1.598 a 
A 

54.300±12.344 b 
A 

89.960±0.278 c 
AB 

79.110±1.686 c 
A 

 
The data showed mean and standard deviation. The same  small letters at the same row  (among tea 
extract and quercetin), and same capital letters at the same coloumn show no significant at the 5 % 
(Duncan’s post hoc  test) 
 

The total phenolic content  

   The total phenolic compound of black, green and oolong tea in querctein equivalent is 
shown in Table 2.  The  phenolic content data of black, green and oolong tea were analyzed using 
one way ANOVA and there were not significantly difference. The black, green and oolong tea 
extract had same total phenolic compound (765.800 – 815,700 mg quercetin/g extract) 
 

The  antiaggregation  activity 
Black, green, oolong tea methanol extract  and aspirin as positive  control  (500 µg/mL) 

and  two collagen concentrations (10 µg/mL, 2.5 µg/mL) were measured to know the 
antiaggregation  activity. The antiaggregation activity of  various  tea extract is shown in Table 3. 
Hyperaggregation individual showed very high platelet aggregation (82.267 %  in 2.5 µg/mL 
collagen inducer and 97.900 % in 10 µg/mL Collagen inducer). All tea extracts (black, green, 
oolong extract) are capable to reduce the aggregation platelet both in high and low concentration of 
Collagen inducer. Oolong tea extract was more active as antiaggregation compared with aspirin on 
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low concentration of Collagen, black and green tea extract had same antiaggregation platelet with 
aspirin.  
 
Table 2. Mean, standard deviation of various methanol tea extract on total phenolic content  (mg 

quercetin/g extract)  

Various tea extract 

black tea MeOH extract 
(mg/g extract) 

green tea MeOH extract 
(mg/g extract) 

oolong tea MeOH extract 
(mg/g extract) 

815.700±82.236 
 

765.800±24.970 
 

751.967±23.174 
 

 
 
Table 3. Mean, standard deviation and Duncan’s post hoc test of various tea methanol extract on 

antiaggregation platelet activity (%) 

Concentrations 

Collagen 

Aggregation platelet (%)  

Hyperaggregation 

individual 

Aspirin Black tea 

MeOH 

extract 

Green tea 

MeOH 

extract 

Oolong tea 

MeOH 

extract 

10 µg/mL 97.900±1.947 g 
 

70.500±4.812 
e 
 

17.533±2.558 
b  
 

26.233±3.431 
c 
 

55.300±3.959 
d 

2.5µg/mL 82.267±4.821 f 
 

13.700±2.835 
b  
 

18.733±3.431 
b  
 

15.667±2.259 
b  
 

6.400±1.700  
a 

 

The data showed mean and standard deviation. The same small letters (among tea extract and 
concentrations of Collagen ) show no significant at the 5 % (Duncan’s Post Hoc  test) 

 

 

DISCCUSSION 
The scavenging of DPPH radicals is followed by monitoring the decrease in absorbance at 

517 nm which occurs due to reduction by the antioxidant (AH) or reaction with radical species (R*) 

DPPH-R

DPPH*  +  AH DPP-H   +  A
*

DPPH*  +  R
*

 
 The DPPH scavenging activity test if antioxidant or sample which contain antioxidant will 
be occurred hydrogen (H) was captured by DPPH free radical or antioxidant donate hydrogen (H) 
was indicated purple color to become 1,1- diphenyl-2-picrylhydrazyn yellow color [Kikugawa et 
al., 1999; Gordon, 2001]. When DPPH* reacts with an antioxidant compound, which can donate 
hydrogen, it is reduced. The changes in colour (from deep––violet to light––yellow) were measured 
at 517nm [Miliauskas et al., 2003]. The DPPH assay, showed that sample had highest antioxidant 
activity will  occures the fastest colour changing compared to the others sample or progressive 
decrease in absorbance. The sample had lowest antioxidant activity may not be reached for several 
hours, even the sample is still purple [Gordon, 2001]. 

Fast reaction of DPPH radical occurs  with some phenols e.g. α-tocopherol, flavonoid 
(Gordon, 2001). 

ON2

*N-N(C6H5)2

N2O

N2O

ON2

N2O

HN-N(C6H5)2

N2O

+ AH +  A*

 
             1,1- diphenyl-2-picrylhydrazyl                                1,1- diphenyl-2-picrylhydrazyn 

                            (purple color)                                                            (yellow color) 
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 Black, green and oolong tea had high antioxidant activity because its contain high 
polyphenol compound (Table 1 and 2). Many biological functions of tea polyphenols including 
antioxidative. Tea polyphenols act as antioxidants 

in vitro by scavenging reactive oxygen and 
nitrogen species and chelating redox-active transition metal ions [Frei and Higdon, 2003]. They 
may also function indirectly as antioxidants through : 1). inhibition of the redox-sensitive 
transcription factors, nuclear factor-(kappa) B and activator protein-1; 2). inhibition of "pro-
oxidant" enzymes, such as inducible nitric oxide synthase, lipoxygenases, cyclooxygenases and 
xanthine oxidase; and 3). induction of phase II and antioxidant enzymes, such as glutathione S-
transferases and superoxide dismutases [Frei and Higdon, 2003]. Several epidemiological studies 
have shown correlations between a higher content of flavonoids in the diet and a risk of cancer and 
coronary heart disease mortality [Lolito and Fraga, 2000]. These associations were mainly ascribed 
to the antioxidant capacity of these compounds [Lolito and Fraga, 2000]. Theaflavins (TF) present 
in black tea possess at least the same antioxidant potency as catechins present in green tea, and that 
the conversion of catechins to TF during fermentation in making black tea does not alter 
significantly their free radical–scavenging activity [Leung et al., 2001]. 
 Black, green and oolong tea had qualitative and quantitative chemical differences are 
resulted from the different processing techniques [Carlson et al., 2007].  In manufacturing black 
tea, the tea leaves are crushed to allow the polyphenol oxidase to catalyze the oxidation, leading to 
polymerization of catechins. The remaining catechins account for 3–10% of the solids in brewed 
black tea. Theaflavins, which include theaflavin (TF1), theaflavin-3-gallate (TF2A), theaflavin-3'-
gallate (TF2B) and theaflavin-3,3'-digallate (TF3B), are key to the characteristic color and taste of 
black tea, and account for 2–6% of the solids in brewed black tea. The major fractions of black tea 
polyphenols, accounting for >20% of the solids in brewed black tea, are known as thearubigens. 
They have larger molecular weights and are poorly characterized chemically [Yang and Landau, 
2000; Leung et al., 2001]. Theaflavins and thearubigins are oligomeric polyphenolic compounds 
synthesized from monomeric tea flavanol units. Theaflavins (TF) are another group of polyphenol 
pigments found in both black and oolong teas. TF are formed from polymerization of catechins at 
the fermentation or semifermentation stage during the manufacture of black or oolong tea [Leung 
et al., 2001]. 

Green tea is a rich source of polyphenols, especially flavanols and flavonols, which 
represent approximately 30% dry weight of the fresh leaf [Balantine et al., 1997; Wolfram, 2007]. 
The main flavanols are catechins found in green tea, and to a lesser extent in black tea, are (-)-
epigallocatechin-3-gallate (EGCG), (-)-epigallocatechin (EGC), (-)-epicatechin3-gallate (ECG), 
and (-)-epicatechin (EC). EGCG is the most abundant and widely studied tea polyphenol [Sano et 
al; 2001; Henning et al., 2004; Wolfram, 2007]. Green tea also contains gallic acid (GA) and other 
phenolic acids such as chlorogenic acid and caffeic acid, and flavonols such as kaempferol, 
myricetin and quercetin [Cabrera et al., 2006]. Oolong tea is produced by “semifermenting” the 
green leaves, resulting in a tea that is chemically a mixture of green and black teas [Frei and 
Hidgon, 2003; Carlson et al., 2007]. Oolong tea contains flavonoids, there are flavan-3-ols namely 
EC 2.59 mg/100 g; ECG 6.73 mg/100 g; EGC 6.00 mg/100 g; EGCG 36.01 mg/100 g; (+) catechin 
0.23 mg/100 g; flavonols namely kaempferol 0.90 mg/100g; myricetin 0.49; quercetin 1.30 mg/100 
(USDA, 2003). Oolong tea contains catechins, polyphenols, gallic acid, caffeine. Oolong tea 3 g 
were steeped in 300 mL hot water contained catechins EGCG  49.7 mg; EGCG 48.7 mg; EC 14.2; 
ECG 12.1 mg; catechin 3.93 mg; catechin gallate (CG) 2.28 mg; gallocatechin gallate (GCG) 1.56 
mg; polyphenols including polymerized polyphenols 52.8 mg; gallic acid 5.25 mg; caffeine 53.9 
mg [Rumpler et al; 2001]. Green tea contains flavonoids, there are flavan-3-ols namely EC 8.47 
mg/100g; ECG 20.95 mg/100g; EGC 17.08 mg/100g; EGCG 82.89/100g; catechin 2.73 mg/100g; 
TF 0.05 mg/g; TF3B 0.01 mg/g; TF2B 0.01 mg/100g; TF2A 0.01 mg/100g; thearubigins 1.08 
mg/100g; flavones namely apigenin 0.17 mg/100g; luteolin 0.17 mg/100g; flavonols namely 
kaempferol 1.42 mg/100g; myricetin 1.10 mg/100 g; quercetin 2.69 mg/100 g (USDA, 2003). 
Black tea contains flavonoids, there are flavan-3ols namely EC 2.33 mg/100g; ECG 7.24 mg/100g; 
EGC 10.43 mg/100g; EGCG 11.48 mg/100g; catechin 1.52 mg/100g; gallocatechin 1.26 mg/100g; 
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TF 1.58 mg/100g; TF3B 1.75 mg/100g; TF2B 1.51 mg/100g; TF2A 1.25 mg/100g; thearubigins 
73.44 mg/100g; flavones namely apigenin 0.00 mg/100g; luteloin 0.00 mg/100g; flavonols namely  
kaempferol1.34 mg/100g; myricetin 0.45 mg/100g; quercetin 2.07 mg/100 [USDA, 2003]. Black, 
green and oolong tea contains high polyphenols were not significanly differences (Table 2) and 
high flavonoids effected and resulted high antioxidant activity (Table 1). 
 Activation of platelets by collagen is a multistep event. In fact, after an initial attachment to 
platelets through second messenger pathways, collagen stimulates release of thromboxane and 
ADP, which are important platelet agonists that induce aggregation [Pignatelli et al., 2001]. 
 Aspirin was antiplatelet agent by inhibiting the production of thromboxane A2 (TXA2), 
inhibiting the enzyme cyclooxygenase [Hyun-Jung et al, 2006].  Aspirin was an anti-thrombotic 
effects through the inhibition of platelet cyclooxygenase-1 (COX-1) by the irreversible acetylation 
of a specific serine moiety, thereby blocking the formation of TXA2 for the lifetime of the platelets 
[McKee et al., 2002; Ohmori et al., 2006]. The black, green and oolong tea extract decreased the 
platelet aggregation at all  concentration level of collagen agonist  (10 µg/mL and 2.5 µg/mL) 
compared with hyperaggregation individual. Tea extracts showed higher antiaggregation activity 
than aspirin either in low and high concentration level of collagen agonist. Black, green and oolong 
tea extract contains polyphenol, flavonoids [USDA, 2003]. Phenolic compound exhibits a wide 
range of biological effects, including antiplatelet, anti-inflammatory, anticancer, antimutagenic and 
antifungal properties. It is also a potent antioxidant, reactive oxygen species scavenger and metal 
chelators [Olas and Wachowicz, 2005]. Eriodictyol  and patuletin are flavonoids from Leuzea 

carthamoides inhibited platelet aggregation with agonist collagen (COL) and arachidonic acid 
(AA) [Koleckar et al., 2008]. Rutin is flavonoid, inhibited platelet aggregation in human platelets 
stimulated by COL agonist with concentration-dependently (250 and 290 µM) [Sheu et al., 2004]. 
Rapid phosphorylation of a platelet protein of M(r) 47000 (P47], a marker of protein kinase C 
activation, was triggered by collagen [Sheu et al., 2004). The antiplatelet activity of rutin 
(flavonoid) may involve the following pathways : rutin inhibited the activation of phospholipase C, 
followed by inhibition of protein kinase C activity and TXA2 formation, thereby leading to 
inhibition of the phosphorylation of P47 and intracellular Ca2+ mobilization, finally resulting in 
inhibition of platelet aggregation [Sheu et al., 2004]. The combining in vitro 2 flavonoids, namely 
quercetin and catechin, and demonstrated that they are synergistic in reducing platelet formation of 

H2O2 and inhibiting platelet function by interfering with the activation of phospholipase C pathway 
[Violi, 2002]. Flavonoid bioavailability and its relationship with antioxidant activity and platelet 
function [Violi, 2002]. Catechin and eugenol (flavonoids) also inhibit cyclooxygenase (COX) 
activities and platelet aggregation [Huss et al., 2002]. The isolation of flavonoids from 
Cephalotaxus wilsoniana (Cephalotaxaceae) had antiplatelet  (Wu et al., 2007). The ginkgetin 
flavonoid was isolated from Cephalotaxus wilsoniana  and Justicia species had inhibitory effect on 
cyclooxygenase-1 (COX-1). The flavonoids including ginkgetin, taiwanhomoflavone C, justicidin 
B and  justicidin D were isolated from Cephalotaxus wilsoniana and Justicia showed inhibition of 
secondary aggregation induced by adrenaline [Wu et al., 2007]. Quercetin and catechin are 
flavonoids  antioxidant,  synergistically inhibited platelet function (in vitro assay) by blunting the 
release of hydrogen peroxide (H2O2)  from platelets, subsequently reducing phospholipase C 
activation, calcium mobilization, and inositol phosphate synthesis. Flavonoids inhibit platelet 
aggregation because of their antioxidant activity, either by inhibiting the formation of endogenous 
mediators derived from phospholipid peroxidation, by blocking enzymatic free radical production, 
or by reducing platelet sensitivity to agonists by preventing lipid peroxidation [Murphy et al., 
2003]. Various agonists may stimulate platelet Reactive Oxygen Species (ROS) production and 
aggregation, via regulating AA metabolism or via COX inhibition [Iuliano et al.,1997]. In the 
presence of haemoglobin, ROS-induced platelet aggregation is enhanced [Iuliano et al., 1992]. The 
resting platelets also generated a low amount of ROS. AA stimulates platelet ROS production, 
which is inhibited by Hydroxychavicol flavonoid (HC), supporting HC flavonoid  as a ROS 
scavenger [Chang et al., 2002]. Base on the data (Table 3.) showed that black, green and oolong tea 
extract decreased platelet aggregation (as an antiaggregation activity) caused black, green and 
oolong tea extract had antioxidant activity (Table 1 and 2). Effects of mixed tocopherols as 
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antioxidant were associated with increased NO release, ecNOS activation, and SOD protein content 
in platelets, which may contribute to the effect on platelet aggregation [Liu et al., 2003]. AA-
induced thromboxane production or induced by the other agonists is not solely mediated by ROS 
production. The other possible reason is that platelet ROS production can be mediated by COX as 
well as other enzymes such as platelet isoforms of NADPH oxidase, xanthine oxidase, 
mitochondrial respiration [Krotz et al., 2004]. HC flavonoid inhibits  the enzymes responsible for 
platelet ROS formation [Finazzi-Agro et al., 1982]. Previous studies showed that quercetin (40–100 
µmol/L) and catechin (100–420 µmol/L) inhibited platelet aggregation in vitro [Pignatelli et al., 
2001]. Flavonoids inhibit platelet function by blunting hydrogen peroxide production and, in turn, 
phospholipase C activation [Pignatelli et al., 2001]. Flavonoids are phenolic compounds such as 
resveretrol, quercetin, and catechin act synergistically to inhibit platelet adhesion to collagen and 
collagen-induced platelet aggregation [Pignatelli et al., 2001]. Endothelial dysfunction in 
atherosclerosis is associated with increased oxidative stress and be reversed by antioxidant 
treatment [Duffy et al., 2001]. Black, green and oolong tea extract are capable to inhibit platelet 
aggregation (Table 3.) were due to black, green and oolong tea extract contains high polyphenols 
(Table 2) and had high antioxidant activity (Table 1.).  

Base on this research (Table 1,  2 and 3 ) showed that black, green and oolong tea extract 
had high antioxidant, phenolic content and antiaggregation activity, becaused black, green and 
oolong tea contained high polyphenols and flavonoids. 
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Abstract : Oxoaporphinoid alkaloid,  isolated from S. burahol Hook f. & Thomson stem bark, was 
elucidated as spermatheridine (liriodenine), C17H9O3N. The structure of the alkaloid was identified using GC-
MS, 1H-NMR, 13C-NMR spectral and physical methods and was compared with literature standard. The 
compound exhibits toxic activity to Brine Schrimp Lethality Bioassay with IC50 value of 0.08 ppm.  
 
Keywords: Stelechocarpus burahol. Annonaceae. alkaloid oxoaporphinoid liriodenine, toxic activity  

 

 

INTRODUCTION  
Indonesian traditional medicine is a cultural heritage that has been an integral part of the nation’s 
life. It is not uncommon that Indonesian people use traditional medicine as an alternative treatment, 
especially in case of there is no any efficacious modern medicine for cases such as: cancer, 
infection, or degenerative illness. Most of the raw materials used for traditional medicine are 
obtained from plants. One of the plant is Stelechocarpus burahol Hook f. & Thomson, known as 
“kepel” (Javanese) or “burahol” (Sundanese). This species is a big tree up to 20 m in height, 
belonging to the family of Annonaceae (Heyne, K, 1987; Hutapea, J.R., et al., 1994). Burahol is a 
kind of fruit plant that is becoming rare and facing extinction (Fachrurozi, Z., 1980), however its 
potential has not been wholly uncovered. In this research, dried powder of the plant’s  stem bark 
was examined whether it has any biological activity against Artemia salina Leach.  
 

General Equipment.  
Melting points were determined with used Melting point apparatus.  IR spectra were recorded in 
KBr using Perkin-Elmer infrared spectrophotometer. EI and CIMS (direct) and HRMS were 
determined on JMS AX500 mass spectrometer at 70 eV. 1H and 13C-NMR spectral were recorded 
at 400 MHz and 100 MHz on a JEOL Lambda 400 instruments using DMSO-d6. Abbreviations for 
NMR signals are as follows: s = singlet, d = doublet, t = triplet and bs = broad singlet.  
Chromatographic separations were carried out on silica gel 60 63-100 ℃m (E. Merck) and 
destillated technic solvents. TLC chromatographic analysis were out on precoated Silica gel 60 F254 
plates (E. Merck). While visualization of the TLC plates was performed using  Dragendorff spray  
reagent, and UV Lamp 254 nm. 

 

MATERIAL AND METHODS 

Plant Material.  
The stem bark of S. burahol (Annonaceae) was collected in Yogyakarta at Center Java, Indonesia 
in the year of 2000. A voucher specimen of S. burahol has been identified and deposited in 
Herbarium Bandunggense, Department of Biology, Faculty of Science ITB, Bandung West Java, 
Indonesia. 
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Extraction and Isolation.  
The  stem bark dried powder of S. burahol (5.5 Kg) were soaked in methanol for a week. The 
methanol extract was fractionated to liquid-liquid extraction with DCM - water = 1:1, and n-
Hexane – (Methanol – water = 9:1) = 1:1. The Methanol – water fraction was  subjected to column 
chromatography on Si gel with hexane-ethyl acetate-methanol, and resulted 9 fractions. The fifth 
fraction showed positive reaction to Dragendorff reagent. This fraction was separated using column 
chromatography twice. It then was purified by reverse-phase HPLC (methanol-water) to afford  
orange needles crystal SB2. 

 

Evaluation of toxicity 
Toxicity was tested using its actvity to Brine Shrimp Lethality Bioassay.  
 

RESULTS AND DISCUSSION 
Extraction of the S. burahol stem bark with methanol and was purified by extensive 
chromatography (open column chromatography and Hight Pressure Liquid Chromatography)  to 
give  pure compound  SB2 . 
 SB2 (31 mg) was obtained as orange needles crystal with mp 275oC, showed a positive 
reaction to Dragendorff reagent. Mass spectrometry showed fragmentation at m/z: 275(M+), 
247(M+-CO+), 246(M+-CO+-H+), 219(M+-CO+-CO+), 217(M+-CO+-CH2O

+), 189(M+-CO+-CH2O
+-

CO+), 188(M+-CO+-CH2O
+-CO+-H+), 162(M+-CO+-CH2O

+-CO+-CO+-H+-CH=CH+). This 
fragmentation was identic with fragmentation of spermatheridine or liriodenine (Bick, et al., 1967), 
has equility of  94%. Its molecular formula is assigned as C17H9O3N based on 1H and 13C-NMR 
spectral and confirmed by HREIMS measurement m/z 275 [M+]. The UV spectrum showed λmax. 
at nm: 247.5 (4.80); 268(4.72); 310 (2.25); 413.5(4.43), indicated high conjugation system. IR 
absorption at 3420 cm-1 indicated –N= group ; and  absorption at 1650 cm-1 showed C=O group.   

 From the 1H-NMR spectra data indicated that compound contains methilene group 
(-CH2-) at ℃H 6.31 (s) ppm, and 7 chemical shift at aromatic and heteroaromatic regions, ℃H 
8.83(d, J=5.6 Hz, 1H); 8.59(dd, J=8,J=1.6 Hz, 1H); 8.53(dd, J=8, 1.6 Hz, 1H); 7.71(d, J=5.6 Hz, 
1H); 7.67(d, J=8, 1.6 Hz, 1H); 7.51(td, J=8 Hz, 1H), and 7.13(s, 1H) ppm. These chemical shifs 
very resembles with the chemical shifts of oxoaporphinoid alkaloid (Guinaudeau, 1994). This 
matter was also supported by the exsistance of –CH2- and –CH= groups on the APT spectrum. 13C-
NMR spectrum showed 14 peaks C atom at  ℃C 166.33; 151.71; 144.85; 135.86; 133.89; 132.01; 
128.74; 128.57; 124.22; 114.24; 113.14; 110.73; 103.20; 102.46 ppm. From these chemical shifts 
showed 8 C that attacted H atom. This 13C- NMR spectrum of liriodenine, was first time reported 
from this research. Further step to compare the obtained spectra data (UV, IR, and 1H-NMR 
spectra) with literatures  standard (Table 1, Table 2, Table 3).   

From the result can be concluded that SB2 is identic with oxoaporphinoid alkaloid: 
spermatheridine or liriodenine. This compound (Figure 1) is very toxic  against Artemia salina 
Leach (Brine  shrimp lethality biaassay test) with LC50=0.08 ppm. Because of that, it can be 
concluded that the SB2 is a cytotoxic compound  (cytotoxic compound has LC50= < 4 ppm 
according to Collegate, S.M. & R.J. Molyneux, 1993). 

Liriodenine was first isolated from Liriodendron tulifera L, Magnoliaceae by Buchanan & 
Dickey, and the structure was reported by Taylor, 1961. It appears that the compound is a cytotoxic 
against perspiration cancer cell, Trichophyton mentagrophytes and Syncephalestrum racemosum 

(Dictionary Natural Products, 1994). In addition, liriodenine was also been found in 19 genus of 
Annonaceae family (Shulgin & Perry, 2002). With this research, identification of SB2 from 
Stelechocarpus means that at least there are 20 genus of Annoceae familiy contain Liriodenine.  

 
 
 
 
 
 



Proceeding of International Conference on Medicinal Plants - Surabaya, Indonesia 21-22 July 2010 

 
 

 162

Table 1. Comparison of UV Spectra data 

Liriodenine 

(Bick, et al, 1964, Guinaudeau, et 

al., 1975) 
λ max, nm 

SB2 

 
 
λ max, nm 

Liriodenine 

(Buchanan, et al., 1960, Taylor, 
1961) 
λ max, nm 

247.5 247.5 247.4 

269 268 268.2 

302 310 309.2 

 413.5 413 

 

Table 2. Comparation of IR Spectra data 

Liriodenine 

(Guinaudeau, et al., 1975) 
cm-1 

SB2 

 
cm-1 

Liriodenine 

(Chen, et al., 1997) 
cm-1 

 3420  

1650 1650 1650 

1042 1050 1050 

953 968 950 

613   

 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.  Structure of SB2 

 

Table 3. Comparison of 
1
H-NMR Spectra Data 

C  No. Liriodenine 
(Guinaudeau, et 

al., 1975) 
℃H , ppm 

Liriodenine 
(Guinaudeau, et 

al., 1994) 
℃H , ppm 

SB2 Liriodenine 
(Chen, et al., 1997) 
℃H , ppm 

3 7.63 (s) 7.22 (s) 7 (s).13 7.15 (s) 

4  7.80 (d,J=5.0 Hz) 7.76 (d, J=5,6 Hz) 7.71 (td, Jo=8.0, 
Jm=1.5 Hz) 

5 7.5 – 8.9 (m) 8.90 (d, J=5.0 Hz) 8.83 (d, J=5.6 Hz) 8.87 (d, J=5.2 Hz) 

8  8.60 (dd, Jo=8.0, 
Jm=2.0 Hz) 

8.53 (dd, Jo=1.6, 
Jm=8.0 Hz) 

8.60 (dd, Jo=8.0, 
Jm=0.7 Hz) 

9  7.59(dt, Jo=8, 
Jm=2 Hz) 

7.51 (td, Jo=8.0, 
Jm=1.6 Hz) 

7.56 (td, J0=8.0, 
Jo=0.7 Hz) 

10  7.78(dt, Jo=8, 
Jm=2.0 Hz) 

7.67 (td, Jo=8.0, 
Jm=1.6 Hz) 

7.74 (d, J=5.5 Hz) 

11  8.68(d, J=8.0 Hz) 8.59 (dd, J0=8.0, 
Jm=2.0 Hz) 

8.57 (dd, Jo=8.0, 
Jm=1.5 Hz) 

12 (6.72 (s) 6.38(s, 2H) 6.13 (s, 2H) 6.36 (s, 2H) 
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STRUCTURE  OF  STEROIDS  IN  STELECHOCARPUS BURAHOL HOOK F. 
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Abstract : Natural steroids can be used for pharmaceutical production. Especially served as starting material 
for their partial synthesis of sex hormones, including the oral contraceptives. In this research,  steroid was 
obtained as byproducts found during isolation and  identification  of cytotoxic compounds from 
Stelechocarpus burahol  Hook f. & Thomson stem bark. The steroid mixture appears as white powder, 
consist of 3 steroid components:  ∆5-ergostenol, stigmasterol, and β-sitosterol. Structure elucidation has been 
done using GC-MS and 1H-NMR spectroscopic. The result was compared with literature standard. 
 
Ke words: steroid mixture, stem bark, Stelechocarpus burahol 

 

 
INTRODUCTION 

Steroid extracted from plants has important roles on cortison hormon synthesis or sex 
hormon. For example, diosgenin from dioscorea plant can be synthesized to become progesteron 
through Marker Degradation. Progresteron hormon is highly needed for family planning.  

In this research, streoid compound was found during isolation and identification of 
cytotoxic compound from burahol stem bark, Stelechocarpus burahol Hook f. & Thomson (Clara, 
S., 2003). The steroid was obtained in non toxic fraction against Artemia salina Leach (Brine 
schrimp lethality bioassay), the E2-5 fraction. In dilution process of E2-5 fraction using methanol, 
there was white crystall that gave positif reaction to vanilin-H2SO4 reagent.  
 

GENERAL EQUIPMENT 
 EI and CIMS (direct) and HRMS were determined on JMS AX500 mass spectrometer at 70 eV. 
1H-NMR spectrum was recorded at 400 MHz and 100 MHz on a JEOL Lambda 400 instruments 
using DMSO-d6. TLC chromatographic analysis was out on precoated Silica gel 60 F254 plates (E. 
Merck). Whereas visualization of the TLC plates was performed using Vanillin – H2SO4 spray  
reagent, and UV Lamp 254 nm. 
 

MATERIAL AND METHOD  

Material 
Fraction E2-5 

 

Method 
Fraction E2-5 was diluted in methanol, resulted in white crystal. This crystal was recrystalized with 
aceton, obaintning SB4  as white needle crystal, and was monitored by Thin Layer 
Chromatography, using reference standard stigmasterol and β-sitosterol . 
Afterwards SB4 was identified by using 1H-NMR and GC – Mass Spectrometry. 
 

RESULT AND DISCUSSION 

Compound SB4 was obtained as white needle crystal,  the TLC chromatogram showed one 
spot which give positive reaction to the steroid by using vanillin – H2SO4 spray reagent, giving 
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violet color. The  1H-NMR spectrum performed a specific characteristic for  the existence of steroid 
component.(Fg. 1).  

The GC chromatogram showed 3 peaks with comparative of the peak width 1:4.1:6.1 
(Fg.2). The first peak has 33.68 minutes retention time, that in the EI – MS spectrum has  similirity  
type with ergost-5-en-3-ol (3β) or ∆5-ergostenol, MW 400, with 99% equality (Fg. 3). The second 
peak has  33.98 minutes retention time, that in the EI – MS spectrum has  similirity  type with  5,2-
dien-3-ol (3β-22E) or stigmasterol, MW 412, with 96% equality (Fg. 4). The third peak has 34.56 
minutes retention time, that in the EI – MS spectrum has similirity type with (23S)-ethylcholest-5-
en-3-β-ol or β-sitosterol, MW 414, with 99% equality (Fg. 5).  

It can be concluded that SB4 (white needle crystal) is a mixture of 3 steroid compounds that 
consist of ∆5-ergostenol, stigmasterol and  β-sitosterol. According to The Merck Index, 2001,  the 
structures of the 3 steroids are in Fg.6,Fg.7, and Fg.8. 
 
 

 
 

 

Figure 1. Spectrum  
1
H-NMR  SB4 
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Figure 2.  GC chromatogram  SB4 

 

 

 
Figure 3. MS spectrum Peak 1 (RT=33.68 minutes) identic with ∆

5
ergostenol 
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Figure 4. MS spectrum Peak 2 (RT=33.98 minutes) identic with stigmasterol 

 
            

Figure 5. MS spectrum Peak 3 (RT=34.56 minutes) identic with β-sitosterol 
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Fg. 6. Structure of ∆
5
ergostenol (The Merck Index, 2001) 

 
 

Fg. 7. Structure of Stigmasterol                        Fg. 8. Structure of β-sitosterol 

(The Merck Index, 2001)                                  (The Merck Index, 2001) 
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Abstract : The development of phytopharmaca or standard herbal; needs standardized crude drugs with 
certain compound groups. This research conducted determination of standard parameter and phytochemical 
screening from burahol  stem bark according to Dirjen POM RI. The  standard parameter concists of plant 
determination,  microscopic powder,  crossed section, water content,  total ash ratio, acid dissoluble ash ratio, 
water soluble ash ratio. Whereas, the phytochemical sreening was conducted  using Fransworth method, 
1966, and Materia Medika Indonesia. This investigation shows that burahol plant in the research is  
Stelechocarpus burahol  (Blume) Hook f. & Thomson  belongs to Annonaceae family. Microscopic 
investigation presents crystal fiber, idioblast cell, and stone cell. While the crossed section exhibits stone cell, 
wood fiber, and pith fingers. The determination  demonstrates water content 7.66%, total ash ratio 15.14%, 
acid dissoluble ash ratio 1.95%, and water soluble ash ratio 0.85%. Lastly, the result of phytochemical 
screening shows positive impact on the alkaloid compound, flavonoid, tannin, and steroid-triterpenoid.   
 
Ke words: standard parameter, phytochemical screening, stem bark, Stelechocarpus burahol  

 

 
 

INTRODUCTION 

Burahol plant, Stelechocarpus burahol with local name of “kepel” in Central Java and 
“burahol” in West Java, has long been used as traditional medicine (Heyne, K., 1987, Hutapea, 
J.R., dkk., 1994, Fairchild, D., 1931)). This plant is known as ancient or traditional deodorant 
(Fachrurozi, Z., 1980). Its fruit was reported to contain alkaloid and could prevent pregnancy. 
Historically, in Central Java, especially in Yogyakarta, this fruit could only be eaten by noble 
people. Ordinary people was prohibited to eat the fruit, even to grow the plant.  

Lately, there were many researches on parts of the plant : leaves, fruit flesh, seed and stem 
bark (Clara, S., et al., 2007; Sunardi, C., et al., 2005; Napitupulu, R.E., et al., 2004). These 
researches covered the plant’s chemical compound and the pharmacological effect. For example, 
one of the researches on the stem bark resulted in phenanthren alkaloid compound : aristolaktam BI 
and aristolaktam BII (Clara, S.A.S., 2003, Sunardi, C. et al., 2003). The compound has positive 
activity to rat cancer cell L1210.  

This facts shows that the burahol should be developed to become standardized herbal or 
phytopharmaca. To achieve this, it is necessary to determine standard parameter from raw material 
(crude drug) as a drug basis.  
 

GENERAL EQUIPMENT 

General glass apparatus in Pharmacognosy Laboratorium, UV Lamp. 
 

MATERIAL AND METHOD 

Material 
1. Plant determination using several parts of burahol plant. 
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2. Dried powder of burahol stem bark for producing extract and determining several standard 
parameter. 

3. Dried powder and fresh stem bark for microscopic investigation  

Method 

1. Plant determination conducted in Herbarium Bandungense Department of Biology, Faculty 
of Science ITB, Bandung West Java. 

2. Stem bark was cleaned from dirt, minced, dried, and powdered. 
3. Microscopic study conducted to crossed section of fresh stem bark with 1% Saphranin  in 

50% ethanol. While powder microscopic was performed with medium 70% 
Chloralhydrate. 

4. Other standard parameters were determined according to Departemen RI and Materia 
Medika Indonesia, which include water content, total ash ratio, acid dissoluble  ash ratio, 
and water soluble ash ratio. 

5. Phytochemical sreening was completed towards secondary metabolites according to 
Fransworth, 1966 and Materia Medika Indonesia. 

 

RESULT AND DISCUSSION 

The plant in this research was identified as Stelechocarpus burahol (Blume) Hook f. 
&.Thomson, which belong to Annonaceae family (Fg. 1). The cross section of the stem bark 
showed  several specific fragments: stone cell, wood fiber, and pith finger (Fg. 2, Fg. 3). Specific 
fragments of the stem bark powder were crystal fiber, idioblast cell, and stone cell (Fg. 4, Fg. 5, Fg. 
6). Other results of standard parameter determination were water content 7.66%, total ash ratio 
5.14, acid dissoluble ash ratio 1.95%, and water soluble ash ratio 0.85% (Table 1). These figures 
exhibit minimum limitation or range in crude drug stem bark of burahol plant. Finally, the content 
of secondary metabolites from the stem bark are alkaloid, flavonoid,  
tannin, and steroid-triterpenoid compound (Table 2.). 
 

 
Figure 1. Burahol plant with fruits attacted to the stem 
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Figure 2. Crossed section of stem bark                            Figure 3. Crossed section of stem bark 

1=stone cell, 2=pith finger, 3=wood fiber                        1=stone cell 

 

 
 Figure 4. Powder microscopic                         Figure 5. Powder microscopic (Crystal fiber) 

 1=idioblast cell              

 

                                       

 
Fg. 6. Powder microscopic 

1=stone cell 
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Table 1. The results of several standard parameter 

No. Parameter Result (%) 

1 Water content 7.66 

2 Total ash ratio 15.14 

3 Acid dissoluble ash ratio 1.95 

4 Water soluble ash ratio 0.85 

                                                              

Table 2. The results of phytochemical screening 

No. Secondary metabolite Reagent Result 

1. Alkaloid Dragendorff positive 

2. Flavonoid Mg, HCl 2N, Amyl alcohol positive 

3. Tannin  1% FeCl3, 1% gelatin positive 

4. Steroid - Triterpenoid Libermann Burchard positive 
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Abstract: Curcuma zedoaria (CZ) classified in the Zingiberaceae ordo is commonly used as anti tumor and 
chemopreventive compounds. CZ has various activities such as antiinflamation, antimicrobial and 
analgesicThe rhizome of CZ has chemical constituents likes curcuminoid, essential oil, terpenoid, 
polysaccharide. Therefore it is important to investigate the safety of CZ. This study was aimed to evaluate the 
mutagenic effect of CZ 15% ethanolic dry extract by Ames test, using histidine mutant standard Salmonella 

typhimurium tester strains, TA98, TA100, TA1535, TA1537, and Escherichia coli WP2uvrA strain with and 
without an extrinsic metabolic activation system (S9 mix). Anti mutagenic effect of extract was evaluated at 
concentration of 0.625, 1.250, 2.500, 5.000, and 10.000 µg/plate. The result showed that there was no 
mutagenic effect up to the concentration of 10.000 µg/plate. In conclusion, the CZ 15% ethanolic dry extract 
had no mutagenic effect. 
 
Ke words: Curcuma zedoaria, mutagenic effect, Ames test 
 

 

INTRODUCTION 

Curcuma zedoaria (Zingiberaceae), in many countries using for treatment several ailments 
such as cervical cancer, hepatitis, inflamation (Wilson et al., 2005) and antimicrobial (Bugno et al., 
2007). Several studies have confirmed and also extended most of the mentioned populer uses of 
this plant. In this context, it was demonstrated its antifungal, antiulcer, hepatoprotector, cytotoxic 
(Syu et al., 1998) and analgesic properties (Navarro et al., 2002). Curcuma zedoaria has many 
varieties of component such as essential oils, oil-resin, therpenic compounds and other constituents. 
This constituents supposed to the biological properties. Therefore it is important to know the safety 
of Curcuma zedoaria, and one of the safety evaluation method is the mutagenic effect.  
 

MATERIAL AND METHODS 

Chemicals and reagents 
Nutrient broth (Oxid), Agar No.1 (Oxid), Tryptophan, bacto agar (Difco), glucose (Merck), sodium 
chloride, L-histidine HCl, D-biotin, sodium hidroxide, magnesium sulfate, citric acid monohydrate, 
potassium phosphate dibasic anhydrous, sodium, ammonium phosphate, distilled water, 
dimethylsulfoxide, furylfuramide (AF2), N-ethyl-N’-nitro-N-nitrosoguanidine (ENNG), 9-
Aminoacridine (9AA), and S9. 
 

Instrumentation 
Incubator with and without shaker, laminar air flow, deep freezer, counter, analytic 

balance, vortex, micro pipette, sterile glassware. 
 

Sample preparation  

Ethanolic extract was prepared though extraction of the curcuma rhizome by ethanol 70%. 
Ethanolic extract was dried with dextrin concentration 15% left. Curcuma zedoaria 15% ethanolic 
dry extract was diluted in sterile DMSO concentration 0.625, 1.250, 2.500, 5.000, and 10.000 
ug/plate left. 
 

Experimental procedure 
Mutagenicity test was carried out in the present and the absence of mammalian liver 

homogenates plus extrinsic metabolic activation system (S9). The following 5 strains 
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recommended to be used as tester strains were: Salmonella typhimurium TA98, TA100, TA1535, 
TA1357 and Escherichia coli WP2uvrA. Positive and negative control were include in assay. The 
positive controls used in the assay were Furylfuramide (AF2), N-ethyl-N-nitro-N-nitrosoguanidine 
(ENNG), 9-Aminoacridine (9AA) and negative control (NC) used 0,1mL of Dimethylsulfoxide 
(DMSO) as test substance solvent. 

Amount of 0.1mL or less of test compound distributed into sterile test tube. The test 
compound is solved in sterile DMSO, the test substance concentrations are 0.625, 1.250, 2.500, 
5.000, 10.000 ug/plate. For testing with absence of extrinsic metabolic activation system (S9), 
added of 0.5mL, 0.1M phosphate buffer pH 7.4  and for testing with present of extrinsic metabolic 
activation system (S9) added 0.5mL S9 mix. Then fresh overnight culture of tester strain of 0.1 ml 
was added in to the test tube. After that,  the test tube was incubated for 20 minutes at 370C in a 
shaker incubator.  Then, the molten top agar containing L-histidine, biotin for Salmonella 

typhimurium TA98, TA100, TA1535, TA1357 and  L-tryptophan for Escherichia coli WP2uvrA of 
2 ml was added to test tube. After that, all compound in the test tube was poured onto the minimal 
glucose agar plate. The plate was inverted and incubated for 48 hours at 370C. Revertant colonies 
per plate was counted. 

For each dose was replicated twice. If the number of revertant per plate increase with the 
dose and the number is more than twice as many as that of the spontaneous revertants per plate, the 
compound should be judged as positive 

 

RESULT 
The mean values of revertant in negative control, positive control and experiments with CZ 15% 
ethanolic dry extract  in Amest test with Salmonella typhimurium TA98, TA100, TA1535, TA1357 
and Escherichia coli WP2uvrA with metabolic activation are presented in Figure 1., and without 
metabolic activation in the Figure 2.  

 

 
Figure 1. Values of revertant colonies of CZ 15% ethanolic dry extract in Amest test  with S9 mix 

 

 
Figure 2. Values of revertant colonies of CZ 15% ethanolic dry extract in Amest test  without S9 mix 
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DISCUSSION 
The mutagenicity of Curcuma zedoaria 15% ethanolic dry extract in the presence and 

absence of mammalian liver homogenates plus cofactors (S9 mix) using Salmonella typhimurium 
TA98, TA100, TA1535, TA1357 and Escherichia coli WP2uvrA. The S9 as function as metabolite 
the test coumpound. So, from the research, effect of mutagenic of test compound and their 
metabolite could knew it.  

We can see the result on the Figure 1 and 2, their were no significant difference of the 
number of revertant per plate with the among the strains. The number of spontaneous revertant per 
plate of all 5 strains was within the normal range. The tester strains show a good response to the 
typical mutagens that used as positive controls. 

This result was supported by experiment of Peng et al (2010), the methanolic and aquous 
extract from Curcuma zedoaria from Taiwan showed no mutagenicity when tested with all the 
tester strains either with or without the S9 mix. 

 

CONCLUSION 
The result of testing can be conclude that Curcuma zedoaria 15% ethanolic dry extract 

showed no mutagenic substance in the presence and the absence of mamalian liver homogenates 
plus cofactors (S9 mix) on Salmonella typhimurium TA98, TA100, TA1535, TA1357 and 
Escherichia coli WP2uvrA. 
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Abstract : Artocarpus champeden (family Moraceae), known as ”cempedak”, is widely distributed in 
Indonesia and has been traditionally used in malarial remedies.  Our previous study revealed that the ethanol 
extract of Artocarpus champeden stembark  (EEAC) exhibited potent antimalarial activities against P. 

falciparum in vitro and P. berghei in vivo. Therefore, it is potential to develop EEAC as an antimalarial 
phytopharmaceutical product. The development of phytopharmaceutical product requires consistency in the 
efficacy, safety, and effectivity. 

This research was conducted to evaluate the safety of EEAC as an active material for antimalaria 
phytopharmaceutical product. Toxicity test in mice after oral administration was carried out. Acute toxicity 
test was conducted using the highest dose of 21 g/kg body weight/day. The result showed that EEAC was 
relatively non toxic.  Subacute toxicity test was expressed by the levels of ALT and AST activities in serum. 
The result showed that EEAC was relatively safe. In addition, there was no significant difference in the 
observed ALT and AST activities in serum. Histopathological changes due to degeneration and necrosis were 
observed after 30 days oral administration of EEAC at a dose of 1.90 mg/20 g body weight/day. The 
teratogenic test was also conducted using the highest dose of 254.80 mg/20 g body weight/day. The result 
showed that there was no significant morphological deformity of mice fetus at organogenesis phase after 10 
days oral administration of EEAC. 
 
Keywords: Artocarpus champeden, ethanol extract, toxicity test, teratogenic test 

 

 
Introduction  

Artocarpus champeden (family Moraceae), known as ”cempedak”, is widely distributed in 
Indonesia and has been traditionally used in malarial remedies (Heyne, 1987).  Previous study 
reported that prenylated stilbene from Artocarpus integer (syn A. champeden) exhibited 
antimalarial activities againts P. falciparum (Boonlaksiri et al., 2000). Our preliminary test 
revealed that extract from A. champeden exhibited potent antimalarial activities againts P. 

falciparum in vitro and P. berghei in vivo (Utomo, 2004; Hidayati, 2005; Ernawati, 2005). Several 
isolated compounds from this plant exhibited antimalarial activities. One of the isolated compound 
identified as heteroflavon C, a prenylated flavone, have an antimalarial activities higher than 
chloroquine (Widyawaruyanti et al., 2007a). Standarized ethanol extract of A.champeden stembark 
(EEAC) also exhibited potent antimalarial activities againts P. falciparum in vitro and P. berghei in 

vivo.  Therefore, it is potential to develop EEAC as antimalarial phytopharmaceutical product. The 
development of phytopharmaceutical product requires consistency in the efficacy, safety, and 
effectivity (Widyawaruyanti et al., 2007b, Widyawaruyanti et al., 2008). Therefore, it is need to 
study the safety of EEAC. 

 This research was conducted to evaluate the safety of EEAC as an active material for 
antimalaria phytopharmaceutical product. Safety test includes acute toxicity, sub acute toxicity and 
teratogenic test. 

 

Materials and methods  

Plant and materials 
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The stembark of A. champeden were collected from Bogor, West Java, Indonesia. A 
voucher specimen was identified and deposited at the Herbarium Bogoriense, Bogor Botanical 
Garden, Bogor, Indonesia.  

 

Preparation of extract 
Extraction of 1 kg A. champeden stembark with 80% ethanol at 40°C in rotavapor, yielded 

74.64 g of crude extract.  
 

Acute Toxicity Test 

Male Balb-C mice (25-30 g body weight, 2-3 month ages) were used in this experiment. 
Mice were devided into groups of five mice per group. This test was conducted using the highest 
dose of 21 g/kg body weight/day that relatively harmless based on toxicity rating (Dorelanko and 
Holinger, 1995). Each group of mice was treated per orally with EEAC at dose of (D1) 21.00, (D2) 
10.50, and (D3) 5.25 g/kg body weight/day respectively for 7 days, and untreated group were given 
CMC-Na 0.5%. 

 

Sub acute toxicity test 

Male Balb-C mice (25-30 g body weight, 2-3 month ages) were used in this experiment. 
This test was conducted using the dose of EEAC that equal to 25.48 mg dried stembark/20 g body 
weight/day (1.90 mg EEAC/20g body weight/day). Mice were devided into groups of ten mice per 
group. Each group of mice was treated per orally with EEAC at a dose of (D1) 1.90, (D2) 9.50, and 
(D3) 19.00 mg/20g body weight/day respectively for 30 days, while untreated group were given 
CMC-Na 0.5%. The levels of AST and ALT were determined. Data were analysed using anava α 
0.05 and Duncan’s Multiple Range Test (DMRT). Macroscopic examination of liver was carried 
out. Liver were placed in 10% formalin to prepare histological slides. The slides were stained by 
haematoxoylin-eosin and observed. The observation using scoring system as described below. Data 
were analysed using Kruscal Wallis Test and Z 5% Test (Daniel, 1990). 

 
Table 1. Scoring of histopathological changes of mice liver 

Histopathological changes Score 

Normal 0 

Low Degeneration (less than 50%) 1 

Mid Degeneration (approximately 50%) 2 

High Degeneration (more than 50%) 3 

Low Necrosis (less than 50%) 1 

Mid Necrosis (approximately 50%) 2 

High Necrosis (more than 50%) 3 

 

Teratogenic Test 

Female and male Balb-C mice (25-30 g body weight, 2-3 month ages) were used in this 
experiment. Mice were devided into groups of eight mice per group. Impregnation was carried out 
before treatment. Female mice injected intraperitoneally with Pregnant Mare’s Serum 
Gonadrotropin Hormon (PMSG) and 48 hours latter, Human Chorionic Gonadrotropin Hormon 
(HCG) was injected. Treated females were caged with untreated males for overnight mating (1 
male : 1 female). The presence of copulation plug or sperm in the vaginal smears on the following 
morning was regarded as pregnancy day 0. Each group of pregnant mice was treated per orally with 
EEAC at a dose of (D1) 25.48, (D2) 127.40, (D3) 254.80 mg/20g body weight/day respectively for 
10 days at organogenesis phase (day 6 until day 15), while untreated group were given CMC-Na 
0.5%. All pregnant females were isolated and sacrificed at day 18 of pregnancy, and mice fetuses 
were observed. Observation includes number of total fetuses, number of alive and dead fetuses, 



Proceeding of International Conference on Medicinal Plants - Surabaya, Indonesia 21-22 July 2010 

 
 

 178

fetuses that resorbtion in uterus, fetuses weight and sizes, morphological includes head, extremity 
and tail. Data were analysed using anava α 0.05. 
 

RESULT AND DISCUSSION  

Acute toxicity test  
The result of toxicity test is given in Table 2. This test was conducted using the highest 

dose of 21 g/kg body weight/day for 7 days and the mortality of mice was observed. The result 
showed that all mice were alive after treated with EEAC.  

 
Table 2.  Mice mortality after treated with EEAC 

Groups  Number of mice 

Dead  Alive  

control 0 5 

D1  0 5 

D2 0 5 

D3 0 5 

 

Sub acute toxicity  

Subacute toxicity test was expressed by the levels of ALT and AST activities in serum. 
The result is given in Table 3. 

Table 3. Mice AST and ALT 

Groups  N AST ALT 

 

 
control 

1 139 369 

2 130 110 

3 136 61 

4 140 37 

5 102 46 

 

 

D1 

1 151 98 

2 186 94 

3 158 44 

4 126 51 

5 102 40 

 

 

D2 

1 181 52 

2 212 86 

3 264 78 

4 179 61 

5 263 64 

 

 

D3 

1 245 124 

2 227 44 

3 221 49 

4 243 62 

5 285 157 

 

Data Analysis  

Data of AST and ALT were analysed statistically using anava α 0.05 and results are given 
in table below. 

The anava result of AST data showed that there was no statistically different in AST value 
between groups. Duncan’s Multiple Range Test (DMRT) showed that there were statistically 
different between control, D2 and D3 groups. Mean of AST control group was 129.4 IU/I, D2 = 
219.8 IU/I, and D3 = 244.2 IU/I. While normal AST in mice is 70-400 U/L. It means that there was 
no influence of EEAC at dose D2 and D3 to the level of AST.  
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The anava result of ALT data showed that there were statistically different in ALT level 
between groups. It means that there was no influence of EEAC at dose D1, D2, and D3 to the level 
of ALT.  

 
 

Table 4.Mean of AST each groups 

Groups  N  Mean ( IU/L) Std.deviation  

control 5 129.4 15.8 

D1 5 144.6 31.9 

D2 5 219.8 41.9 

D3 5 244.2 25.0 

 

Table 5. Mean of ALT each group 

Groups  N Mean ( IU/L) Std. deviation 

control 5 124.6 139.5 

D1 5 65.4 28.2 

D2 5 68.2 13.6 

D3 5 87.2 50.4 

 

 

Scoring of mice histopathological changes  (liver cell alteration)  

Cell alteration that observed in mice liver obtained from microscopic observation of five 
different area, scored and processed using rank value. The result is given in table below. 

 
Table 6 Score of liver cell degeneration 

N Control D1 D2 D3 

1 0 0 1 2 

2 0 1 1 1 

3 0 1 2 2 

4 0 1 1 2 

5 0 1 2 2 

 

Table 7 Score of liver cell necrocis 

N Control D1 D2 D3 

1 0 0 1 2 

2 0 0 1 1 

3 0 1 1 2 

4 0 1 1 3 

5 0 1 1 2 

 
Observation of histopathological changes was carried out by microscopic evaluation of mice 

liver after treated with EEAC. Based on observation result showed that there were 
histopathological  changes due to degeneration and necrosis. Scoring data were analysed 
statistically using Kruskal Wallis test, the result showed that there were significant 
histopathological changes between treatment groups. Scoring data then analysed using Z test, the 
result showed that there were significant different due to degeneration and necrosis that occurred 
between control group and treatment groups, it means that EEAC can caused histopathological 
changes due to degeneration and necrocis by a dose of 1.90 mg/20g body weight/day for 30 days.  

 

Teratogenic Test 
This teratogenic test was carried out using female Balb-C mice because of it’s estrus phase that 

relatively short, brief pregnancy time, human resemble reproduction cicle, high fertilization and 
easy to treated.  
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  The day when copulation plug observed was regarded as day 0. Treatment at day 6 until day 
15 was chosen because of it’s critical periode which organogenesis phase was occured. At that 
phase, differentiation, mobilization and organization  of cells happen intensively. Therefore, 
treatment of teratogenic material at this phase will able to observe the morphological changes that 
might be happen.  Treatment at day 0 until day 5 was not appropriate because the fission of embrio 
cell happened fast. The cell damaged becaused by teratogenic material will be able to replaced and 
the teratogenic effect will be not able to observed. 

Pregnancy time of mice usually takes 19 days. Caesar operation were carried out on day 18 and 
mice fetus were observed. Observation includes fetus body weight, sizes, morphological changes of 
head (eyes), tail, extrimity (hands and legs) to determined deformity.  

Descent of fetus weight and sizes were minor effect of teratogenic agent and became sensitive 
parameter (Wilson, 1973). Althought there were variation on body weight data, but statistically 
there was no significant different between control and treatment groups. One of reproductive and 
teratogenic toxicity parameter was descent of fetus size (Lansdown, 1985). Normal fetus sizes 
showed that there was no gigantisme and cretinisme caused by material (Djunarko, 2003). Based 
on anava analysis of fetus sizes, there was no significant different between control and treatment 
groups. Observation of morphological includes head (eyes), tail, extremity (hands and legs) showed 
normal condition. There were two eyes, and number of fingers (five fingers of hands and five of 
legs) and there were no deformity such as polidactily, sindactily, ectrodactily, etc. Tail also 
occurred and there was no extreme deformity. No deformity were found in control and treatment 
groups. This result indicated that EEAC at the dose used in this study, did not impair reproduction 
in female mice. Data of teratogenic test is given in table below.  

 
Table 8. Teratogenic test result 

  

CONCLUSION  
The acute toxicity was conducted using the dose of 21 g/kg body weight for 7 days that 

relatively harmless based on toxicity rating. The result showed that there was no mortality occurred 
and concluded that EEAC was relatively non toxic.  Subacute toxicity test result showed that 
EEAC was relatively safe and there was no significant difference in the observed ALT and AST 
activities in serum. Histopathological changes due to low degeneration and low necrosis (less than 
50%) were observed after 30 days oral administration of EEAC at a dose of 1.90 mg/20 g body 
weight/day. Total amount of EEAC used in this study was about 57 mg. It is important to note that 
57 mg is high enough, compared to the amount of EEAC used in  antimalarial treatment that about 
0.8-8 mg. This result indicated that lower dose was safe thereby confirming the usefulness of 
EEAC as antimalarial product. The teratogenic test result showed that there was no significant 
morphological deformity of mice fetus at organogenesis phase after 10 days oral administration of 
EEAC at a dose of 254.80 mg/20 g body weight. 
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Groups  

Mean (x ± Sd) 

Total fetus  Dead fetus  
Resorbsion 
embrio 

Deformity  Weights Sizes  

control 9.25 ± 2.49 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.89 ± 0.12 18.68 ± 1.32 

D1 9.50 ± 2.07 0.13 ± 0.35 0.00 ± 0.00 0.00 ± 0.00 0.95 ± 0.09 19.28 ± 1.05 

D2 9.13 ± 2.36 0.25 ± 0.46 0.00 ± 0.00 0.00 ± 0.00 0.94 ± 0.17 19.79 ± 2.57 

D3 8.00 ± 2.78 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 1.02 ± 0.37 20.29 ± 3.89 
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Abstract: The antidiabetic effect of Parkiae biglobosae Fructus Cortex was determined in three methods 
namely alloxan induced diabetic rats, glucose tollerance test and normal rats. In this experiment 54 albino 
male Wistar rats weight between 150 - 200 grams (2 - 3 months old animals) were used. Before treatment the 
animal were fasted 18 hours, then fasting blood glucose levels were measured and the rats were divided into 
3 groups. The first group undergo alloxan induced i.p (120 mg/kgBW) single dose to get 200 – 400 mg/dl 
glucose level. This group divided into 3 treated groups (A, B, C) which received CMC Na 1% w/v, Parkiae 
biglobosae fructus cortex 1.5 g/kg BW and glibenclamide suspension 1 mg/kg BW. The blood glucose level 
were measured after 3 and 5 hour.  The second group undergo oral glucose administration with the dose 
1g/kg BW. This second group were also divided into 3 treated groups (D, E, F) which received CMC Na 1% 
w/v, Parkiae biglobosae fructus cortex 1.5 g/kg BW and glibenclamide suspension 1 mg/kg BW. Then blood 
glucose level were measured after ½, 1, 2 and 3 hour. The third group were also divided into 3 treated groups 
(G, H, I) which received CMC Na 1% w/v, Parkiae biglobosae fructus cortex 1.5 g/kg BW and glibenclamide 
suspension 1 mg/kg BW. The blood glucose level were measured after 3 and 5 hour.  
Stastictical Anava One Way was used and the result showed that on both method, Parkiae biglobosa fructus 
cortex were able to lower blood glucose level. 
 
Keywords: Parkiae biglobosae Fructus Cortex, Parkia speciosa Hassk, Diabetes melitus 
 

 

INTRODUCTION 

Pete is one of Indonesian plants that can be used as medication and widely use by 
Indonesian people for diuretics, anti-helminthic drug for Oxyuris vermicularis, and anti-diabetes. 

Diabetes mellitus is a disease or chronic metabolic disorders with multiple etiologies, with 
clinical signs such as high blood glucose, accompanied with carbohydrate, lipid, and protein 
metabolism disturbance due to insulin deficiency. There are an increasing number of diabetes 
mellitus patients every year and it is around 1.5%-2.5%, with Menado as an exceptional area with 
6% percentage (Depkes RI, 2005).  

There are several methods than can be used to test the effect of blood glucose level 
decrement due to certain drugs, which are hyperglycemic mouse method, normal mouse method, 
and glucose tolerance test method. 

 

METHODS   

Materials and instruments 
Materials used in this research were pete fructus cortex (husk) extract, aloxan 

monohydrate, CMC-Na and glucose. Instruments used in this research were percolator, vacuum 
rotavapor, and advantage meter (glucose level measuring instrument). Animal test subjects were 54 
white mice Whistar strain, aged 2-3 months old, weighted 150-200 gram.  

 

Hyperglycemic mouse test 
 In this method, 18 mice were induced to be hyperglycemic by giving 120mg/ kg body 
weight aloxan intra-peritoneal. After became hyperglycemic, those mice were fasted for 18 hours. 
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After that, blood was taken to determine fasted blood glucose level (zero hours). After given CMC-
Na 1 % as control, glibenclamid 1 mg/kg body weight as positive control, and pete husk extract 
1.5g/kg body weight as trial compound, blood glucose level was measured again. Blood glucose 
level was measured at 3rd and 5th hours. 
 

Glucose tolerance test 
Glucose tolerance test was performed by measure fasting blood glucose samples of 18 

mice after being fasted for 18 hours (zero hours). After given CMC-Na 1 % as control, 
glibenclamid 1 mg/kg body weight as positive control, and pete husk extract 1.5g/kg body weight 
as trial compound, those mice were given 1g/kg body weight glucose orally. After that, blood 
glucose level was measured at ½, 1st, 2nd, and 3rd hours. 

 

Normal mouse test 
Fasted blood glucose levels were determined after 18 mice were fasted for 18 hours (zero 

hours). After given CMC-Na 1 % as control, glibenclamid 1 mg/kg body weight as positive 
control, and pete husk extract 1.5g/kg body weight as trial compound, blood glucose level was 
measured at 3rd and 5th hours. 

 

Result and discussion  

 The research’s result revealed: 

1. Hyperglycemic mouse test 
 

Table 1. Average  blood glucose level in hyperglycemic mouse test 

Test substance 
Average blood glucose level at hours 

0 3 5 

CMC-Na 1% 330.33±48.07 392.83±80.85 422.83±86.57 

Glibenclamid 1 mg/kg BW 334.37±39.58 255.83±60.41 193.33±51.68 

Pete husk extract 1.5g/kg BW 332.50±61.86 287.50±85.98 233.00±38.53 

 
From the result of ANAVA analysis with p≤0.05, there was no significant difference 

between the control group, glibenclamid group, and pete husk extract group at zero hours. It shows 
that the initial condition of those mice at the beginning of test was similar. On the 3rd and 5th hours, 
there was significant differences between the groups, therefore, HSD 5% test was done. The HSD 
5% test on 3rd and 5th hour’s shows that there is a significant difference between control against 
positive control and trial group, and no significant difference between positive control and trial 
group. 

 

2. Glucose tolerance test 
 

Table 2. Average  blood glucose level in glucose tolerance test 

Test substance 
Average blood glucose level at minutes 

0 30 60 120 180 

CMC-Na 1% 63.83±13.
35 

107.33±15
.90 

116.00±13
.59 

93.00±15.
50 

77.33±4
.92 

Glibenclamid 1 mg/kg 
BW 

63.83±11.
44 

84.33±8.4
1 

68.83±18.
66 

42.50±19.
48 

31.67±7
.63 

Pete husk extract 
1.5g/kg BW 

63.33±8.8
0 

94.17±18.
01 

87.67±22.
37 

68.17±7.8
1 

64.67±7
.89 

 

From the result of ANAVA analysis with p≤0.05, there was no significant difference 
between the control group, glibenclamid group, and pete husk extract group at zero hours. It shows 
that the initial condition of those mice at the beginning of test was similar, thus these mice can be 
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used in the test. On the 30th, 60th, 120th, and 180th minutes, there was significant differences 
between the groups. HSD 5% test on the 30th minutes shows significant difference only between 
control and positive control, while trial group was not different compared with control and positive 
control. This maybe because the pete husk extract has not started to give response yet. On the 60th 
minutes, there was a significant difference between control against positive control and trial group. 
On the 120th minutes, there was a significant difference on each group. 
 

3. Normal mouse test 

 
Table 3. Average  blood glucose level in normal mouse test 

Test substance 
Average blood glucose level at hours 

0 3 5 

CMC-Na 1% 73.67±7.28 82.00±1.90 81.17±8.95 

Glibenclamid 1 mg/kg BW 73.50±6.89 49.17±10.91 45.50±4.59 

Pete husk extract 1.5g/kg BW 73.33±4.08 60.33±7.97 52.33±9.22 

 
From the result of ANAVA analysis with p≤0.05, there was no significant difference 

between the control group, glibenclamid group, and pete husk extract group at zero hours. It shows 
that the initial condition of those mice at the beginning of test was similar, thus these mice can be 
used in the test. On the 3rd and 5th hours, there were significant differences between control against 
positive control and trial group. 

These are the profiles of mice’s blood glucose level tested by 3 methods. 
 

 
Picture 1. Blood glucose level of hyperglycemic mice 

 

 
Picture 2. Blood glucose profiles of glucose tolerance test mice 
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Picture 3. Blood glucose profiles of normal mice 

 

CONCLUSIONS   
 Based on the result above, it can be concluded that pete husk extract 1.5g/kg body weight 
can lower the blood glucose level in normal and hyperglycemic mice. The profile of active 
compound action of pete husk extract was similar to glibenclamid for hyperglycemic mouse test, 
glucose tolerance test, and normal mouse test. It can be seen from lowered blood glucose level 
curve shown by glibenclamid and pete husk extract 1.5g/kg body weight. 
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Abstract: Pule pandak is one kind of medicinal plant and its root can be used for drug substance because it 
contains many kinds of alkaloids. One of them is reserpine, is the most important element in pule pandak 
root. It may exert anti hypertensive effect. Little exposure to sunlight and water may hamper the growth of a 
plant. In contrast, these conditions of may increase the production secondary metabolite substances for some 
medicinal plants. The constraint of cultivation of pule pandak is to produce plant with the highest secondary 
metabolite substance but with the optimal growth and productivity. This research aimed to examine the effect 
of shading and water stress intensity on the growth and yield of pule pandak. The research was conducted 
from February to July 2009 in BBP Mondromino, Pokoh, District of Wonogiri on 141 meters above sea 
level. Split Plot Design in factorial with two factors and three repetitions was employed in this study. The 
first factor (main plot) was shading levels consisting of three levels, namely 55%, 65%, and 75%. The second 
factor (sub plot) was water stress intensity consisting of three levels, namely 100%, 60%, and 20% of field 
capacity. Data were analyzed using F test at α = 0.01 and 0.05, continued with Duncan test. Variable of 
reserpine content was analyzed descriptively. Research result showed that shading did not interfere the 
growth and yield of pule pandak. Shading level of 55% gave the best growth and yield of pule pandak. Water 
stress intensity of 100% of field capacity demonstrated the best growth; however it did not produce the 
highest content of reserpine. The highest content of reserpine was obtained in water available of 60% of field 
capacity. There was no interaction between shading level and water stress intensity on all variables. 
 
Keywords: Shading, water stress intensity, pule pandak, Rauvolfia serpentina, reserpine. 

 

 

INTRODUCTION  

Government and public attention to the health sector is increasing. This is in line with 
national development objectives in the health sector is, "the creation of human qualities and the 
people of Indonesia who developed and independently in an atmosphere of physical and spiritual 
prosperity." Right now people tend to consume drugs derived from plants. This is because 
medicinal plants have mild side effects and more affordable prices. Besides a global issue "back to 
nature" for drug consumption, and support a strong social culture in the use of traditional medicine. 
Medicinal plant development prospects quite bright views of the potential aspects of flora, fauna, 
climate, and soil as well as aspects of industrial development of traditional medicines and 
cosmetics. One of the kinds of medicinal plant is pule pandak (Rauvolfia serpentina Benth.) is as 
anti-hypertension (Zuhud, 1994). 
  Benefits pule pandak as a remedy for various diseases has been known since the first. 
Ordinary people have traditionally used it to soak in hot water and drink water, or sap taken when 
applied to the wound. Research shows that the root of pule pandak contain 50 kinds of alkaloids 
nutritious than as a deterrent body temperature increases, tranquilizers, medications for high blood 
pressure, normalize heart rate and cure the tumor, addition is also known for healing wounds, cure 
cholera and snakebite wound healing (Lilly, 1990; Tyler et al., 1988). Among the alkaloids are 
there, reserpine is the most important element in the root of pule pandak which acts as an anti-
hypertensive. Besides alkaloids contained in the root of pule pandak can improve blood flow in the 
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body, effectively prevents the increase in body temperature, heart rate and cure normalize tumor 
disease (Duke, 1992). 

This study aimed to examine the influence of shade and intensity of water stress on growth 
and yield of pandak pule and is there any interaction between shading level and intensity of water 
stress on growth and yield of pule pandak. 

 

MATERIALS AND METHODS 

This research was conducted from February to July 2009 on BBP Mondromino, Pokok 
Village, Wonogiri with elevation of 141 m above sea level. The materials used are pule pandak 
seedlings, soil, water, manure and tools used in this research is paranet 55%, 65%, 75%, bamboo, a 
hoe, polybag with size 30cm x 30cm, sickle, ropes, signage, hand sprayer, and bucket. 

This study uses Split Plot Design are arranged in a factorial treatment consists of two 
factors with three replications as follows: (a) The first factor is the level of shading (N), which 
consists of three levels, namely: N1 = 55%, N2 = 65%, N3 = 75%. (b) The second factor is field 
capacity (K) which consists of three levels, namely: K1 = 100%, K2 = 60%, K3 = 20%. Done 
watering once every three days using gravimetri. Each treatment combination was replicated three 
times so that there are 27 experimental units. 
  Implementation of research include seedling, land preparation, planting preparation, 
planting, maintenance, stitching, harvesting, and observations. Variables observed in this study 
include: plant height, leaf number, leaf area, root length, root diameter, root fresh weight, canopy 
fresh weight, weight of simplisia, the ratio of the root/crown, root dry weight, dry weight of 
canopy, and reserpine content.  

The data obtained were analyzed by F test at 5% level. If there is any real difference test 
followed by Duncan's Multiple Range Test (DMRT) at the level of 95%. While for the variable of 
reserpine content performed by descriptive analysis. 
 

RESULTS AND DISCUSSION 

Higher Plants 
Plant height in the shade with test results did not differ significantly (Figure 1), obtained an 

average of the highest plant height in plants with 55% shade, which is equal to 26.02 cm. For shade 
plants with 65% in average plant height 22.80 cm, and plants that have a shade of 75% has the 
lowest average plant height of 19.45 cm. These results indicate that the intensity of light coming 
down to the lower canopy, the shade that has a higher percentage. 

Plant height given the intensity of water stress with significantly different gave an average 
of the highest plant height is a plant with 100% field capacity that is equal to 26.42 cm. For the 
plants with water stress intensity of 60% field capacity in an average plant height 22.82 cm, while 
the plants with water stress intensity of 20% field capacity had the lowest average height of 19.04 
cm. This result indicates that, on the water availability of 20% field capacity, plant growth has been 
hampered due to limited water availability. This is consistent with research of Herlina (1996) who 
reported that drought stress significantly inhibited on plant height. Saidi (2006) also states that 
under conditions of shortage (deficit) of water in the daytime will have an impact on the decrease 
in cell enlargement and elongation of the stem. 

             
 

Figure 1. Average of plant height in shade level and intensity of water stress (cm). 
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Number of Leaves 

The leaves number of plants in the shade with test results did not significantly different 
(Figure 2), an average number of leaves on most plants by shading 55% ie 26.22. For shade plants 
with 65% having a high average of 24.44, whereas plants that are under the auspices of 75% has 
the lowest average number of leaves as many as 22 pieces. These results indicate that the amount 
of sunlight received less until at a certain level, thus decreasing the productivity and quality. Shade 
for plants serves to minimize the process of transpiration and respiration through the reduction of 
light intensity, wind speed and air temperature (Anita, 2002 cit. Kusumodewi, 2003). 

Number of leaves given the intensity of water stress with test results very significantly 
different, giving the average number of leaves was highest in plants with 100% field capacity, and 
number of leaves of plants with the lowest is 20% water of field capacity. This result indicates that 
the availability of water at 20% field capacity, vegetative growth has been hampered due to limited 
water availability. These results are in accordance with the results obtained in the plant height 
variable. 

          
 

Figure 2. Average number of leaves at the level of shade and intensity of water stress. 

 

Leaf Area 
 

          
 

Figure 3. Average leaf area in shade level and intensity of water stress (cm
2
) 

 

Plant leaf area under shade with test results did not significantly different (Figure 3), an 
average of leaf area on most plants by shading 55% ie 1220.82 cm2. While plants have 75% shade 
had the lowest average of leaf area is 690.53 cm2. This result indicates that the highest plants leaf 
area that have the greatest light intensity, because according to Gardner et al. (1991) that the more 
distributed the results of assimilation means that more and more also assimilates distributed in 
roots and leaves. 

Leaf area is given the intensity of water stress were significantly different. The mean of the 
highest leaf area was obtained on the intensity of water stress 100% of field capacity, ie 1369.91 
cm2, 60% of field capacity is 1046.13 cm2, while the intensity of water stress 20% of field capacity 
to produce the smallest leaf area, ie 405.23 cm2. This result indicates that the intensity of water 
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stress at 20% of field capacity, the pule pandak experiencing growth inhibition caused by limited 
water availability. It is in accordance with the notice of Gardner et al. (1991) that the most severe 
effects of water shortage in the early development of vegetative is the reduction of leaf area. 
 

Root Length 

 

          
 

Figure 4. Average length of roots in shade level and intensity of water stress (cm). 

 
The length of the roots of plants in the shade with test results did not significantly different 

(Figure 4), giving an average root length was the longest in shade with 55% ie 17.41 cm. Plants 
with shade of 65% having average lowest root length is 15.41 cm. While for a given root length 
variable of water stress intensity with test results did not significantly different (Figure 4), average 
root length was obtained at the highest intensity of water stress 100% of field capacity, which is 
18.3 cm. Intensity of water stress for 20% of field capacity to produce the shortest root length, 
which is 13.74 cm. This result indicates that at the rate of 20% water of field capacity, the pule 
pandak experience growth retardation due to limited water availability. The root function is to 
provide nutrients and water required for crops metabolism (Sitompul and Guritno, 1995). 

 

Root Diameter  
The diameter of the roots of plants in the shade with test results did not significantly 

different (Figure 5), giving an average diameter of the longest roots on plants with a shade of 65% 
ie 0.55 cm. Plants with shade of 75% having an average roots diameter of 0.54 cm, while plants 
that use a shade with a thickness of 55% have an average diameter of the root of the shortest that is 
equal to 0.49 cm. 

These results indicate that it similar to what happened on root length growth and it can be 
said that the growth and root distribution depends not only from the intensity of light by canopy 
shading, but influenced by several genetic or environmental factors such as soil environment, 
humidity, temperature and soil nutrient content.  

 

        
 

Figure 5. Average of root diameter at the level of shade and water stress intensity (cm). 
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While the diameter of the root of the given intensity of water stress with test results was 
significantly different from giving an average of the largest root diameter is a plant with the 
intensity of water stress at 100% of field capacity, whereas at 20% of water stress intensity the 
plant having the lowest average of root diameter. This result indicates that the availability of water 
at 20% of field capacity, root growth of plants, especially the diameter of the roots is stunted due to 
the limitations of water availability. The main organ in plants that absorb nutrients in the soil is at 
the root, which the root function is provides the nutrients and water required for crops metabolism 
(Sitompul and Guritno, 1995). 
 

Root Fresh Weight 
The length and diameter of the roots will affect the weight of straw. Fresh weight of straw 

was also influenced by plant water intake (Sitompul and Guritno, 1995). Based on Figure 6 shown 
that the weight of fresh roots of plants which are under the auspices of obtaining test results did not 
differ significantly. These results provide an average of the largest root fresh weight in plants with 
65% shade that is equal to 3.78 grams, while plants that have a shade of 75% has the lowest 
average weight of fresh root of 2.69 grams. 

 

       
 

Figure 6. Average fresh weight of roots in shade level and intensity of water stress (g). 

 

Average fresh weight of roots given the intensity of water stress with 100% of field 
capacity gives a significantly different with 60% and 20% of field capacity. This result indicates 
that the value of the fresh weight was influenced by tissue water content and nutrient metabolism. 
Harjadi (1991) revealed that the enlargement of plant cells will form a large vacuole that cell so it 
can absorb water in large quantities, besides the formation of protoplasm of plants will grow so that 
it can cause an increase in fresh weight and yield of plants. 
 

Fresh Weight of Canopy  
Fresh weight of canopy of plant under the shade with test results did not differ significantly 

(Fig. 7), had an average fresh weight was the biggest on the plant with 55% shade, and on average 
the lowest in plants with 75% shade. This result indicates that, in the shade improve water use 
efficiency in plants underneath, with lower evapotranspiration. Light intensity plays an important 
role as a determinant of humidity and air temperature, soil moisture and temperature. The lower 
light intensity, air humidity and higher soil moisture, while soil and air temperatures lower. The 
results are consistent with the results on the variables of plant height, plant height is smaller then 
the fresh weight of these plants will also be lighter. 

Fresh weight of canopy with water stress levels on treatment with 60% of field capacity 
with a significantly different, obtained the highest results of the intensity of 100% water of field 
capacity with an average weight is 33.25 grams of fresh canopy, on water stress with 60% of field 
capacity 22.87 grams, and 20% of field capacity amounted to 10.12 grams. This is consistent with 
the results of Herlina (1996) which showed that drought stress significantly inhibited the growth of 
plants that can be seen from the reduced number of leaves, which ultimately will reduce the fresh 
weight. 
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Figure 7. Average of canopy fresh weight on the shade level and intensity of water stress (g). 

 
 

Weight of Simplisia 
 

 

           
  

Figure 8. Average weight of simplisia in the shade level and intensity of water stress (g). 

  
Simplisia is the product of dry matter parts of the plant sources of raw materials that 

contain a variety of drug metabolites. Figure 8 shows that the weight of simplisia at the level of 
shading treatments were not significantly different obtained results give the average weight is the 
largest of simplisia in the shade plant with 55% (N1) is equal to 2.78 grams. For N2 is on shade 
65% have an average weight of 22.59 grams of simplisia, while the N3 which has a shade with 
75% having the lowest average with 1.54 gram of fresh weight of canopies. 
 

Average weight of simplisia in the treated water stress levels with 60% of field capacity 
significantly different from the water stress of 100% and 20% of field capacity. At 100% water of 
field capacity of the average weight is 3.65 grams of simplisia, on water stress with 60% of field 
capacity is 1.92 grams, and at 20% of field capacity is 0.52 grams. This shows that with the 
maximum water supply growth and development will also be going well, so the weight of simplisia 
will also be a maximum. Growth is defined as the cell division and enlargement, but the most 
general definition of the dry weight (Gardner et al., 1991). 
 

The Ratio of Root/Crown  
The ratio of root/crown of pule pandak based on Table 1, on plants that are under the 

auspices of no significant impact and intensity of water stress is very significant. There is no 
interaction between shade and intensity of water stress on root/crown ratio. This indicates that it is 
occurred because the strong influence of genetic. 

According to Islam and Utomo (1995), one form of the formation and inhibition of cell 
growth due to water stress is the formation of plant roots a little, small size and relatively narrow 
spreading area. This will cause water and nutrient absorption to decrease. 
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Plants take better advantage of its photosynthesis results for root growth than canopy. It is 
also influenced by drought conditions are less supportive of growth canopies. According to 
Gardner et al. (1991), the root is the first to reach the water, nitrogen, and other factors, while the 
shoot was the first to reach the light, CO2, or climatic factors. 

 
Table 1. Average the ratio of root/crown at the level of shade and intensity of water stress  

Shade level 
Water stress intensity 

Average 
K1 K2 K3 

N1 0.32 0.20 0.07 0.19 a 

N2 0.36 0.12 0.19 0.22 a 

N3 0.47 0.33 0.12 0.31 a 

Average 0.38 a 0.22 b 0.13 b (-) 

Description:  

• The data followed the same letters in the same row and column showed no significant difference in 

DMRT (Duncan's test) at 5% level.  

• N = Shade level: N1 = 55%, N2 = 65%, N3 = 75%  

• K = Water stress intensity: K1 = 100%, K2 = 60%, K3 = 20%  

• (-) = No interaction 

 

Root Dry Weight 

 
Table 2. Average of root dry weight at the level of shade and water stress intensity (grams) 

Shade level 
Water stress intensity 

Average 
K1 K2 K3 

N1 1.67 1.18 0.21 1.02 a 

N2 2.14 0.35 0.38 0.96 a 

N3 1.30 0.69 0.22 0.74 a 

Average 1.70 a 0.74 b 0.27 b ( - ) 

Description:  

• The data followed the same letters in the same row and column showed no significant difference in 

DMRT (Duncan's test) at 5% level. 

• N = Shade level: N1 = 55%, N2 = 65%, N3 = 75%  

• K = Water stress intensity: K1 = 100%, K2 = 60%, K3 = 20%  

• (-) = No interaction  

 
Root dry weight at the end of the observation due to provision of shade and water stress 

showed that the level of shade obtained test results are not significantly different, the intensities of 
water stress is significantly different, and the interaction between shade level with water stress 
intensity did not occur to variable of root dry weight. Average of root dry weight due to the 
treatment of shade and water stress is presented in Table 2. While the intensity of water stress 
treatment provides a root dry weight was highly significant different. This result indicates that the 
level of the water supply to produce a variety of total dry weight of plants. Sunlight intensity and 
water stress is an element that plays a role in the synthesis of both molecules. Therefore, the level 
of shade and water stress is always associated with an increased rate of photosynthesis. 
Growth is defined as the cell division and enlargement, but the most general definition of the dry 
weight (Gardner et al., 1991). Lack of water affects many aspects of growth, development, and 
yield. Almost every plant growth parameters modified by water stress, including total plant 
biomass provided its stress is heavy and prolonged (Goldsworthy and Fisher, 1996). 
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Dry Weight of Canopy 
 Table 3 shows that the average dry weight of canopy of shading on the N2 treatment was 
significantly different from shading treatments of N1 and N3. While the intensity of water stress 
treatment of K2 and K3 were significantly different with K1 treatment, for both treatments was no 
interaction. 
 

Table 3. Average dry weight of canopy on the shade level and intensity of water stress (grams) 

Shade level 
Water stress intensity 

Average 
K1 K2 K3 

N1 6.84 4.85 2.66 4.78 a 

N2 6.22 2.63 1.91 3.59 ab 

N3 3.57 2.07 1.62 2.42 b 

Average 5.54 a 3.18 b 2.06 b ( - ) 

Description:  

• The data followed the same letters in the same row and column showed no significant difference in 

DMRT (Duncan's test) at 5% level.  

• N = Shade level: N1 = 55%, N2 = 65%, N3 = 75%  

• K = Water stress intensity: K1 = 100%, K2 = 60%, K3 = 20%  

• (-) = No interaction  

 

Sitompul and Guritno (1995), states that crop production is usually more accurately 
expressed by the size of the dry weight than the weight of fresh because fresh weight of plant 
condition is still greatly affected by humidity conditions that existed at that time. Therefore the dry 
weight variables can be used as a global measure of plant growth with all the events they 
experienced. The results showed that the level of shade and water stress significantly affected of 
plant dry weight. This shows that pule pandak require shade and intensity of water stress during the 
growing period. Because the lighter shade of 55% can yield the highest dry weight compared with 
65% shade and shelter has declined at a more severe level of 75% shade. 
 

Reserpine Content 
The highest reserpine content at the level of 55% shading (Fig. 9). At the treatment level of 

75% shade reserpine levels low. This result indicates that the revenue is less sunlight to a certain 
extent, the way of adaptation of plants to shading is to increase the speed of photosynthesis, light 
energy per unit area and leaf (Dwidiyanti, 2004), so that eventually the secondary metabolites 
contained in the root will be low. 
 

                              
 

Figure 9. Average of reserpine content at the shade level and intensity of water stress (%). 

 
Reserpine content at the level of water stress treatment of K2 with 60% of field capacity is 

highest (0.44%). The result of the alkaloid content that showed an increase with increasingly low 
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levels of water given in accordance with the statement of Sastroutomo (1990) that secondary 
metabolites will increase if water availability is limited. 
 

CONCLUSIONS  

Shading at 55% level and water stress at 60% level of field capacity to produce the highest 
reserpine content compared with others with content of 0.56%. Responses of plants to different 
levels of shading the same for all observed variables except canopy dry weight. Responses of 
plants to water stress intensity equal to all variables except root length observations. Interaction 
between levels of shade and intensity of water stress does not happen to all the observed variables. 
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Abstract: A research concerning effect of soyghurt result of fement by Lactobacillus casei subsp casei R-35 
and Streptococcus thermophilus on the decrease of  total blood cholesterol level in male rabbit (Oryctolagus 

cuniculus) has been conducted. The research was intended to knowing the effect of  soyghurt result of 
liofilitation with the concentration of 5%, 10%, and 15% on the decrease of  total blood cholesterol level in 
male rabbit. The research used four groups of rabbits each consist of 3 per groups. One group was used as a 
negative control, and the other groups were given high cholesterol diet, water containing 0,01% prophyl 
thiouracyl and soyghurt result of liofilitation with the concentration of 5%, 10% and 15% b/v 
respectively.The determination of the total blood cholesterol level was performed for the first on initial 
treatment, secondly one week after treatment and gradually after treatment, using enzhimatic end-point 
method using photometer 5010. Statistical analysis showed that from the third of the concentration soyghurt 
result of liofilitation with the concentration of 5%, 10% and 15%,  was  significantly reduced the total blood 
cholesterol level to the rabbit with the percentage about 22,99%,52,06% and 67,27% 
 
Keywords : soyghurt, Lactobacillus casei subps casei R-35, Streptococcus thermophilus, cholesterol 

 

 
INTRODUCTION 

Fat is one energy source that provides the highest calories. Besides, as one source of 
energy, fat or cholesterol in particular is also a substance needed by the body especially to form the 
walls of cells in the body and as a base for the formation of steroid hormones. However, when 
excess cholesterol in the body will be buried in the walls of blood vessels and cause atherosclerosis 
is narrowing and hardening of blood vessels and can be a major cause of coronary heart disease 
(CHD) (1). 

To lower cholesterol levels in the blood can be used in a number of drugs such 
antikolesterol kolestiramin, kolestipol, class of statins, nicotinic acid, probukol, and fibrat acid 
derivatives. But considering the side effects of synthetic drugs are then further developed the 
research to find a more natural alternative treatments, such as the consumption of casein and soy 
protein, fiber (bran), materials containing vitamin A and carotene, folic acid, vitamins B6 and B12, 
vitamin E, vitamin C and sitosterol (1). 

Soybean is one of the vegetable food containing high protein. Research carried out Susan 
Potter of the University of Illinnois in Urbania Champaign found soy protein can lower total 
cholesterol 12% and 11.5% of LDL. Suspected or soy components have been proven to lower 
cholesterol levels in the blood include: proteins, oils rich in unsaturated fatty acids, dietary fiber, 
isoflavin, phytosterol, and niacin (2.3). 

Soybeans can be processed into tempe, tofu, soy sauce, Tauco, soy milk. Soy milk can also 
be made known soyghurt sour milk. Soyghurt is soy milk fermented with lactic acid bacteria. 
Therefore soyghurt is one of the preparations that contain probiotics. 

Probiotics are foods containing live microorganisms that actively promote health by 
improving the balance of intestinal flora if taken alive and in sufficient quantity. The most common 
types of probiotics are lactic acid from the group bekteri Lactobacillus bulgaricus, Streptococcus 
thermophilus and Lactobacillus casei. Probiotics are beneficial for lactose intoleranse (not able to 
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digest lactose), healthy digestion, degradation of cholesterol, as well as its ability to reduce 
digestive tract cancers (4). 

Soyghurt is a versatile product because it is rich in healthy nutrients, protein, vitamins and 
probiotic bacteria various essential minerals, more especially when Soyghurt that fortified / 
enriched with additional vitamins and minerals that are not contained in soymilk. 

The results Mufidah (2000) showed that lactic acid bacteria Lactobacillus casei subsp 

casei strain R-35 isolated from fermented milk showed ability to bind cholesterol as much as 
28.37% (5). Sugiyanti Research (2002) showed that the effect of decreasing total cholesterol 
soyghurt using Streptococcus thermophilus and Lactobacillus casei higher than unfermented soy 
milk (6). Based on these studies, it is considered necessary to conduct studies testing the effects of 
Lactobacillus casei fermented Soyghurt casei subsp R-35 and Streptococcus thermophilus to 
decrease blood cholesterol levels in male rabbits (Oryctolagus cuniculus) with concentration, so the 
next can be useful in the treatment of hypercholesterolemia as well as diversification of probiotic 
foods. 
 

METHOD AND MATERIAL 

Preparation of Equipment and Materials  

Research Equipment and materials will be used in the study prepared in accordance with research 
needs. 
Instrument Sterilization Equipment to be used washed and sterilized in accordance with the 
procedure. MRS Medium to Medium-making (Mann-Rogosa and Sharpe) and medium GYPA 
(Glucosa Yeast Peptones order) made in accordance with manufacturing procedures 
Preparation of Medium Starter Starter is made in accordance with the procedures of manufacture. 
 

Intake and Preparation of Materials Research 
Intake of Materials Research are soybean (Glycine max linn) obtained from the Office of 

Food Crops and Horticulture of South Sulawesi Province. The microorganism used is the 
bacterium Lactobacillus casei subsp. Casei R-35 and Streptococcus thermophilus was obtained in 
the laboratory of Microbiology of Pharmacy in pure culture. 
 

Rejuvenation Bacteria 

Rejuvenated bacteria in MRS medium and incubated at 37 oC for 24 hours  
 

Culture Preparation Bacteria 

Bacteria that have been rejuvenated, inoculated and then incubated at 37o C for 24 hours ¬ 
in the starter media. 
 

Soyghurt Making 
Soyghurt created by ferment soymilk with lactic acid bacteria and incubated at a 

temperature of 37oC for 18 hours then put in refrigerator. 
 

Soyghurt Liofilisation 
Soyghurt liquid poured into the petri cup and then inserted into the freezer for 1 x 24 hours, 

further added to the device liofilisasi for 1 x 24 hours, then soyghurt powder is transferred from 
petri cups and stored in refrigerators. 
 

Soyghurt Making with the concentration of 5%, 10% and 15% 
Soyghurt liofilisation results used in this study made with the concentration of 5%, 10% 

and 15%. 
 

Calculation of Total Lactic Acid Bacteria 
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Soyghurt liofilisasi results weighed one gram then dilution from 10-1 to 10-10. Results 
dilutions 10-6 to 10 - `10 was inoculated on medium GYPA cast method and incubated at room 
temperature for 3 days, then counted the total number laktatnya acid bacteria. 

 

Selection and Preparation of Test Animals 
Test animals used were adult male rabbits (Oryctolagus cuniculus), which able-bodied, 

with a weight from 1.5 to 2.5 kg. 
 

Treatment Against Animal Testing 

Rabbits to be used, quarantined in a cage to adjust to their environment. Test animals were then 
divided in four groups, consisting of a control group and three treatment groups. Improvement of 
Animal Blood Test Cholesterol Cholesterol blood test animals given a diet enhanced with high 
kolestreol orally and drinking water containing 0.01% propylthiouracyl Decrease Blood 
Cholesterol Test Animals with blood cholesterol Soyghurt animal test results derived by the 
variation Soyghurt liofilisation 5%, 10%, and 15%. Taking Blood Sample Test Animals animal 
blood sampling test conducted from the vena marginalis all experimental animals. Measurement of 
Blood Cholesterol Blood Cholesterol rabbits (Oryctolagus blotting) was determined by fotometer-
5010 at a wavelength of 546 nm 
 

Data Analysis  
Data were analyzed statistically using the RAL (Random Racangan complete) to know whether 
there is any change in total cholesterol, after giving soyghurt. 
Discussion on results of 
Basic research data were analyzed CRD (Completely Randomized Design). If there are significant 
differences among the treatments followed by continued analysis test (LSD) Least Significant 
Difference. 
Conclusions Intake of  
Conclusions drawn based on the results of data analysis and discussion of research results and the 
hypothesis proved otherwise when F value greater than Ftable. 
 

Result 

The results of blood total cholesterol level of male rabbits on day 0, day 8 and day 16 were as 
follows: 
 

Perlakuan 

Jumlah 
Kadar Rata-Rata Kolesterol Total 

Darah (mg/dl) 

Persentase Penurunan 

Rata-Rata 

Hewan 

Coba 
Hari ke-0  Hari ke-8  Hari ke-16 

Kadar Kolesterol Total 

Darah 

(%) 

Kontrol (-) 3 43,67  157  146,67  6,57   

5% 3 43,33  157,67  121,67  22,99   

10% 3 46,33  162,33  78,33  52,059   

15% 3 41,67  157  49,67  67,27   

 

RESULT AND DISSCUSION 
Increased serum cholesterol in humans is the most important risk factor for the occurrence 

of atherosclerosis and can be a major cause of coronary heart disease and stroke. To lower 
cholesterol levels, a number of synthetic drugs such as class fibrat acid, bile acid binding resin, 
probukol, inhibiting the enzyme HMG Co-A reductase, nicotinic acid has been generally used to 
treat patients with hypercholesterolemia. But the side effects of these medications can not be 
avoided in its use. Therefore the efforts of alternative medicine becomes more important, and this 
is one of the research effort to find a more natural alternative treatments. 
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Soybeans in the manufacture of soyghurt contain components which have been suspected 
or proven lowering blood cholesterol levels among other isoflavin content of soybean, namely 
genistein, may act as antioxidants, thereby protecting LDL from oxidation. Unsaturated fatty acids 
that may reduce the synthesis of VLDL and LDL decreased. Plant sterols (Phytosterol and 
Fitostanol) that can bind cholesterol in the intestine and so can not be absorbed by the intestine. 
Soluble dietary fiber contained in soybeans will bind bile acids which will prevent the absorption 
by the intestine and subsequently re-excreted in the feces, thereby increasing the conversion of 
cholesterol from blood serum bile acids in soy can prevent enlargement hati.Protein molecular size 
of LDL, preventing LDL teroksidasinya , and prevents platelet aggregation. (3). Niacin can 
increase the effect of decreasing total cholesterol by stimulating the enzyme lipoprotein lipase, 
VLDL in the liver so constrained. Total cholesterol, LDL and triglycerides were decreased. Instead 
it increases HDL. (1) 

Based on previous studies of cholesterol-lowering effect soyghurt better than unfermented 
soy milk in vitro. Therefore please note the effects that have been diolifisasi soyghurt at some 
concentrations in blood serum in this experimental animals rabbits 
Soyghurt is soy milk fermented by lactic acid bacteria and is one of kind probiotic and certainly 
will give the probiotic effect when attached to the intestinal mucosa. The benefit is that it can be 
consumed for those who are intolerant to lactose, healthy digestion and degradation of cholesterol. 
Mechanism of cholesterol reduction is the lactic acid bacteria can degrade cholesterol to 
"coprostanol" which is a sterol that can not be absorbed by the intestine. Furthermore, 
"coprostanol" and the remaining cholesterol was issued jointly animal or human feces. Therefore, 
the amount of cholesterol absorbed by the body to become low. (4) 

Generally Soyghurt is processed soybean products are rich in prebiotic. A combination of 
prebiotic probitik and to improve the health of the body called sinbiotik. So the combination of soy 
and lactic acid bacteria will enhance the effects of cholesterol reduction 

This study used soyghurt liofilisasi results. This is to facilitate the processing and 
development soyghurt further because the composition ratio soyghurt soyghurt liofilisasi with 
liquid that is 1: 10. 
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The average percentage decrease in blood cholesterol levels in rabbits after administration 
soyghurt liofilisasi results after statistical analysis with a completely randomized design was 
obtained Fh> Ft is equal to 152.48 at confidence level 1% and 5% means that the treatment given is 
very significantly different, then continued with range test of Least Significant Difference (LSD). 

The results obtained by decreasing cholesterol levels in soyghurt liofilisasi results with 
15% concentration of 49.67 mg / dl with a percentage decrease in cholesterol that is 67.27%. The 
next sequence in soyghurt liofilisasi results with a concentration of 10% ie 78.33% mg / dl with a 
percentage decrease in cholesterol that is 52.06%. And at a concentration of 5% ie 121.67 mg / dl 
with persentanse 22.99% decrease in cholesterol. From the results of further tests using real test 
result that is different from the smallest of the three different concentrations used the effect is real. 

The results obtained show the value of standard deviation different in all treatment groups. 
This may be caused by differences in metabolism of each animal, the difference in the response of 
experimental animals at the time of cholesterol diet and soyghurt liofilisasi results and the amount 
of food consumed by each animal treatment vary, and the limited replication of experimental 
animals used 

Based on statistical data analysis and discussion of the results of research that has been 
done, we conclude that soyghurt liofilisation results with various concentration of 5%, 10% and 
15% w / v to give the effect of decreasing total cholesterol and the effect of each significantly 
different from the percentage decrease of 22, 99%, 52.06% and 67.27% 
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Abstract Recently many researches had been developed to search for natural material compounds that 
potentially as a free radical substractor. One of the plant is Keluwek (Pangium edule). Isolation of toxic and 
antioxidant compound was started with maseration process grades P. edule with dissolving methanol, 
partitioned with n-hexane and ethyl acetate. Ethyl acetate fraction was purified by chromatography method 
with guide by toxic assay against Artemia salina by  BSLT method. The pure active compound was 
characterized by spectroscopic methods of Ultraviolet, Infrared, 1H-NMR, 13C-NMR, and 2D-NMR. It’s 
antioxidant was tested with DPPH method. The research was obtained compound 1-(4-hydroxy-4a,9b-
dymetyl-2,3,4,4a,5,9b-hexahydroindeno[1,2-b]pyran-8-yl)ethanone with molecule formula C16H20O3. This 
compound had IC50 361.1155 µg/mL. 
 
Keywords: Pangium edule, Antioxidant, Toxic Activity, Brine Shrimp 

 

 

INTRODUCTION 

  Pangium edule is an Indonesian plant which can growth on various soil conditions.  P. 

edule  is a members of family Flacourtiaceae which has high up to  40 m. P. edule has different 
names in each city in Indonesia, in Jakarta are called Pucung, North Sumatera (Hapesong), 
Minangkabau (Kapayang), Lampung, (Kayu tuba), West Java (Picung atau Pacung), Central Java 
(Pakem), Manokwari (Awaran), Bali and Bugis (Pangi), Sumbawa and Makasar (Kalowa) (Burkill, 
1935).  
  Traditionally, P. edule using as disinfectant, fish poison, drug of rheumatism and skin 
disease, antiseptic and flea exerminator (Heyne, 1987; Sari & Hadikusumo, 2004). Strong murderer 
energy from P. edule  can use to fighting against insect which destroyed crop (Heyne, 1987) 

Seeds of P. edule were reported have a antioxidant activity. This activity equal with 
containing of fatty acid and phenolic compound in growth of the seed (Fardiaz & Romlah, 1992; 
Andarwulan et al., 1999). If fish Tilapia mossambica mixed with 10% P. edule, its can give the 
degradation assess TBA as same as fish Tilapia mossambica mixed with synthetic antioxidant BHT 
as much 0.01% and 0.02% (Indriyati, 1989).  

Seeds of P. edule were reported have a antibacterial activity to against some bacteria which 
cause decomposition on fish (in vitro) which are Staphilococcus aureus, Pseudomonas aeruginosa 

dan Escherichia coli (Indriyati, 1989; Emmawati, 1998; Kristikasari, 2000). 10-
hydroxyoctadecanoic acid was isolated from the seeds of P.  edule which showed toxic activity 
with value of LC50 34.8 ppm and antibacterial activity with bloked area 10 and 11 mm to S. aureus 
(Triputra, 2009). 

Hydrocianic acid and tannin were predicted as essential component in seed of P. edule 
which cause effect of antibacterial activity (Gimlette 1929 in Burkill 1935; Hilditch & Williams, 
1964). Hydrocianic acid in seed of P. edule is a product from hydrolysis reaction glycosida 
(Ginocardin) which catalyzed by enzym ginocardinase (Conn, 1969 in Muchtadi, 1989).   
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MATERIALS AND METHODS 

General experimental procedures 

  Ultraviolet (UV) spectrum was recorded on a 8452A Diode Array spectrophotometer, 
whereas infrared (IR) spectrum was obtained using a FT-IR Perkin Elmer 100 spectrometer. NMR 
(Nuclear Magnetic Resonance) Spectra were obtained with a JEOL tipe ECA 500 spectrometer. 
Chemical shift are given in a δ (ppm) scale with TMS as an internal standard. Colomn 
chromatography (CC) separations were carried out on Wakogel C-200 (Wako Pure Chemical 
Industries), silica gel G 60 (Merck; 70-200 and 230-400 mesh) and Chromatorex ODS (Fuji 
Silysia, Japan). Thin layer chromatography (TLC) analysis was performed on precoated silica gel 
60 F254 and RP-18 F254S (Merck; 0.2 mm), and spots were visualized by UV absorption at 254 nm 
and fluorescence at 365 nm, or by spraying with H2SO4 10% (v/v) in etanol followed by heating. 
 

Seed material 
  Seeds of P. edule were collected on Caringin Center Market in Bandung, West Java, 
Indonesia, in November 2009. The seeds of P. edule was identified by staff members of laboratory 
of Plant Taxonomy at Departement of Biological, Universitas Padjadjaran, Sumedang, West Java, 
Indonesia. 
 

Isolation and purification of compound 1 

  Seeds of P. edule (keluwek) (10 kg) were extracted with MeOH (20 L), 3 x 24 h at room 
temperature. The MeOH extract (200.50 g) was partitioned between n-heksana–H2O and EtOAc–
H2O to afford an EtOAc extract (11.39 g), and this extract was purified by chromatography 
methods  used Wakogel C-200 (eluated with n-hexane–EtOAc–MeOH 10% (v/v), stepwise) to 
obtain one active fraction 07-30-11 (100% EtOAc). The active fraction was purified by 
chromatography methods  used Wakogel C-200 (eluated with  n-hexane–acetone 5% (v/v), 
stepwise) to yield active fraction 07-35-10 and 07-35-11 (82.3 mg) (55 and 50% n-hexane in 
acetone). Further purification of active fraction 07-35-10 and 07-35-11 with chromatography on 
Wakogel C-200 (eluated with chloroform–MeOH 5% (v/v), stepwise) to yield an active compound 
1 (07-49-08 until 07-49-13) 7.2 mg (82.5 until 70% chloroform in MeOH). 
1-(4-hydroxy-4a,9b-dymetyl-2,3,4,4a,5,9b-hexahydroindeno[1,2-b]pyran-8-yl)ethanone (1) 

 Yellow dark crystal (MeOH); UV λmaks. in MeOH (nm): 204.4 and 259.0; IR vmaks. in KBr plate 
(cm-1): 3422, 1631 and 1131; 1H-NMR, 13C-NMR and 2D-NMR (Tabel 1). 
 

Toxicity test (brine shrimp lethality test) 

 The eggs of brine shrimp, Artemia salina, were hatched in beaker filled with artificial seawater 
according to the partially modified Meyer method (Meyer et al., 1982). Into smple tube, 100 µL of 
methanol extract or varying amounts to the sample to be tested were added. After the solvent was 
removed, 2 mL of seawater containing nauplii was poured into the the sample tube. At each 
sample, 10-15 nauplii was poured were treated at each dosage, and the nauplii that showed 
immotility were counted every for 24 h after the administration began (Kurnia et al., 2007).  
 

Antioxidant test (DPPH method) 
  The determination of the free-radical scavenging capacity was evaluated with the stable radical 

2,2-diphenyl-1-picrylhydrazyl (DPPH). Solvent (MeOH and H2O) as much 600 µL mixed with 
DPPH solution in kuvet and measured its absorption in λ 400-600 nm. Free-radical scavenging 
measured by the same method, but solvent was changed by compound 1. A calibration curve at 515 
nm was made with DPPH to calculate the DPPH concentration in reaction medium. A simple 
regression analysis was used to relate the percentage of remaining DPPH and compound 1 
concentration. IC50 values, which reflact 50% depletion of initial DPPH radical, were expressed in 
terms of microgram compound 1 per milliliters of DPPH in the reaction medium (Plaza et al., 
2006). 
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RESULTS AND DISCUSSION 
Isolation and structural elucidation of compound 1 

 Seeds of P. edule (keluwek) were extracted with MeOH. Isolation and purification of 
active compound was guided by toxicity test to brine shrimp (Artemia salina). Compound 1 was 
purification from EtOAc extract with chromatography on silica gel G 60 with eluated n-heksana–
EtOAc–MeOH, and continue by chromatography on normal phase methods with different solvent.  
Compound 1 was determined as 1-(4-hydroxy-4a,9b-dymetyl-2,3,4,4a,5,9b-hexahydroindeno[1,2-

b]pyran-8-yl)ethanone as 7,2 mg. 
 Compound 1 was isolated as yellow dark crystal dissolved in methanol. The UV spectrum 

exhibited peak maximal at 204.4 nm, which is absorption from ethylenic group (C=C) that causes 
electronic transition π → π*. The other peak maximal at 259.0 nm, which is absorption from 
carbonyl group (C=O) that causes electronic transition n → π*. Carbonyl group also supported by 
IR absorption at wave length (v) 1631 cm-1. The hydroxyl group was showed by IR spectrum at 
wave length (v) 3422. Ether group of compound 1 was observed at wave length (v) 1131 cm-1. 
HMBC correlation can be seen at Table 1. 

 Based on 1H-, 13C- dan 2D-NMR spectroscopy data (Tabel 1), compound 1 was suggested 
as (Figure 1) which has a molekul formula C16H20O3. 

 

 
 

Figure 1 Structure of compound  1 

 

Table 1 
1
H-, 

13
C- dan 2D-NMR data for compound 1* 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
*

1
H-NMR was measured at 500 MHz and 

13
C-NMR was measured at 125 MHz in Acetone 

 
 
 
 
 

Position δC 
δH (Int.; mult.; 

J = Hz) 

HMBC (1H → 13C) 
2
J 3

J 

1 16.5 0.91(3H;s)   
2 19.9 1.09 (3H; s)  7, 9 
3 21.3 2.08 (2H; s) 16  
4 45.0 1.72-1.82 (2H; m)  6 
5 46.6 1.75&2.00 (2H; m)  2 
6 49.3 -   
7 65.5 4.09 (2H; m)   
8 76.8 3.65-3.76 (2H; m) 4 9 
9 86.8 -   
10 118.3 5.74 (1H; s) 15 11, 14 
11 130.8 8.07 (1H; d;15) 12, 13 10 
12 135.8 6.62 (1H; d;15) 11 13 
13 151.2 -   
14 167.2 -   
15 167.2 -   
16 206.8 -   
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Antioxidant activity of compound 1 

  Antioxidant analysis was carried out by using DPPH method (Plaza et al., 2006). Effect 
concentration on the DPPH scavenging activity can be seen in Figure 2. Compound 1 compound 
had linear regression equation        Y = 21.8691 + 0.0779 X and IC50 361.1155 µg/mL. Standard 
free-radical scavenging in this experiment is beta-carotene. Beta-carotene had linear regression 
equation                         Y = 30.239 - 0.0111 X and IC50 1780.2703 µg/mL. From a comparison of 
IC50 values can be concluded that a compound 1 has antioxidant activity greater than beta-carotene. 

 
 

Figure 2. Effect concentration of compound 1 on DPPH scavenging activity 

 

CONCLUSION 
  1-(4-hydroxy-4a,9b-dymetyl-2,3,4,4a,5,9b-hexahydroindeno[1,2-b]pyran-8-yl)ethanone 
was isolated from the seeds of Pangium edule,  and it structure was determined by spectroscopic 
analysis. Compound 1 was first discovered in P. edule.Compound  1 has a antioxidant activity with 
IC50 361.1155 µg/mL. 
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Abstract : Vetiver grass (Vetiveria zizanioides) is one   crop   producer of essential oil,  Its yield the vetiver 
oil which is a lot of used in perfume making, cosmetic,   and also exterminator of insect. Besides  yield the 
essential oil, Vetiver grass showing antioxidant activity was compared with that of commercial standard 
antioxidants, α-tocopherol and butylated hydroxytoluene (BHT). The purposes this research is isolating and 
characterization cytotoxicity and antioxidant compound extract Vetiveria zizanioides. Isolation of 
cytotoxicity and antioxidant compound was started with maseration process grades Vetiveria zizanioides 
with dissolving methanol then at evaporation, partition with dissolving n-hexane, ethyl acetic and n-Butanol. 
All of fraction then is evaporated, dry fraction then chromatography. Every fraction was tested it is cytotoxic  
by method Brine-Shrimp Lethality Test (BSLT). Then ethyl acetic  purified by use of method 
chromatography. Isolate is acquired purification succeeding characterized by spectroscopic methods of  
Ultraviolet, Infrared, 1H-NMR, 13C-NMR and 2D-NMR. From the research, get compound 1 (8-hydroxy-5-
isopropil-3-(2-oxopropil)bisiklo[3,3,1]nona-1(8),3-dien-2-on) with molecul formula C15H20O3, which tested 
of  antioxidant activity each with value of    IC50 is 3570.304 ppm.   
 
Keywords: Vetiveria zizanioides, Toxic, Antioxidant, Artemia salina. 

 

 

INTRODUCTION 

Indonesia is a country which has potential in the production of essential oil. Essential oils 
are volatile liquid at room temperature and has a fragrant aroma in accordance with the scent of the 
producing plants. Essential oils are widely used in industry as provider of aroma and flavor, the 
ingredients of cosmetics, perfumes, antiseptics and others. Several types of volatile oil materials 
are also capable of acting as  aromatherapy. Function of essential oil as the ingredients that caused 
by the active compounds contained in the volatile oil, for example anti-inflammatory compounds, 
antioxidants, anticancer, analgesic, and anti-bacterial (Sabini, 2006). 

One of the main commodities Indonesia is the essential oil vetiver oil (Vetiveria 
zizanioides) is widely used in perfume products, detergents, soap, and when combined with 
patchouli oil can be used to keep moths (Arouma et al., 1996). In addition, vetiver oil also has the 
ability as a sedative and is used traditionally as aromatherapy to reduce stress, anxiety, nervousness 
and insomnia in the long term (Fischer-Rizzi, 1990). In addition, Roots has a fragrance has been 
known resistance to the ground with a wide range of pH, salt content, high acid and base as well as 
soil containing heavy metals such as As, Cd, Cu, Pb and Zn (Xia & Shu, 2001). Vetiver has the 
ability to absorb heavy metals from the soil through their roots. These materials are then converted 
and transported to the whole body without causing the loss of growth (Wijayakusuma, 2007). 
Therefore, the vetiver plant used as phytoremediation plants to remove pollutants from 
contaminated soil or water (Chen et al., 2000). 

Vetiver oil was obtained through a process of distillation from the roots of vetiver plants. 
This oil has a delicate and subtle aroma produced by the esters of acids and compounds vetiverone 
vetivenat and vetivenol (Indrawanto, 2008). Vetiver essential oil comprises more than 100 
compounds that are generally included in the group mostly sesquiterpenes and their derivatives 
(Zhu et al., 2001). The main compounds of vetiver oil is vetivon α-, β-vetivon and khusimon. 
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These three components are highly influenced vetiver oil is produced, β-vetivon is an important 
component of vetiver oil because it has a strong fragrance (Lavania, 2003). 

Based on research conducted by Kim et.al mention that the compound contained in the 
fragrant root has a strong activity against free radicals that are equivalent to standard antioxidants 
such as α-tocopherol and butyl hydroxy toluene (BHT). Based on the above data, the research will 
be conducted to determine the content of aromatic compounds from plant roots that have cytotoxic 
and antioxidant activity (Kim et al., 2005).  

 

MATERIAL AND  METHODS 

Materials 
  Sample applied in this research is roots of V.zizanioides. which got from Garut, West Java. 
This material is determinated in Plant Taconomy Departement of Biology Laboratory Faculty of 
Mathematics and Natural Science, Universitas Padjadjaran. Chemicals are applied consisted of 
various technical organic solvent types (re-destilation) and pro- analyst, gel silica GF254 and ODS 
for thin layer chromatography and gel silica G60, G200 and ODS for column chromatography, and 
materials for biological test (cytotoxic) and antioxidant (DPPH). 

  

Methods 
     Plant roots V. zizanioides (2.2 kg) were extracted by maceration with solvent MeOH (9 L) 
for 3 x 24 hours at room temperature. Methanol extract (53.71 g) was partitioned by using n-
hexane and H2O. H2O fraction was partitioned again using EtOAc. EtOAc fraction (4.20 g) was 
purified by column method kromaografi with Wakogel C-200 with the stationary phase silica gel G 
60 (70-230 mesh) with solvents bergradien 10% (v / v) n-hexane-EtOAc-MeOH. Active fraction 
was further purified by column chromatography with Wakogel C-200 with the stationary phase 
silica gel G 60 (70-230 mesh) with solvents bergradien 5% (v/v) n-hexane-EtOAc and produce 
active fractions 08-12 -05 (127.5 mg). 08-12-05 active fraction further purified by reversed phase 
chromatography with ODS with solvent bergradien 5% (v/v) MeOH-H2O and produce compounds 
1 (45% MeOH in H2O) as much as 11.9 mg. 
 

 BSLT (Brine Shrimp Lethality Test) 
  Eggs Brine shrimp, Artemia salina incubated in sea water medium that is done by the 
method developed by Meyer et al. in 1982. The sample was dissolved in MeOH with a certain 
volume of the vial is inserted into the bottle. After the solvent evaporates, add 2 mL of seawater 
medium shrimp larvae along with as many as 10-15 tail. Bioassay was performed three repetitions 
at each concentration. After 24 hours, the number of shrimp larvae (A. salina), which is calculated 
on every bottle off the test vial. 
 

Antioxidant Activity Test 
  Obtained pure isolates tested antioxidant activity with DPPH method (Yeh-Chen, 1995) 
and resulting IC50 values. 
 

RESULT AND DISCUSSION 
Based on figure 1, n-hexane extract showed the highest activity with mortality of shrimp larvae at 
100%. However, in this study, extracts of which were taken EtOAc extract. This is because in the 
n-hexane extract is known that in the extract is an extract which contains components of essential 
oil compounds, whereas in this study are expected to obtain compounds that did not come from 
volatile oil component. Therefore, extracts of which were further identified EtOAc extract, which 
has the activity of shrimp larvae mortality by 85% and 67% at    a concentration of 1000 ppm and 
300 ppm. 
 Concentrated ethyl acetate extract of 4.2 g of purified using open column liquid 
chromatography stationary phase silica gel 60 (70-230 mesh) with solvents bergradien 10% (v / v) 
n-hexane, ethyl acetate and methanol 
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Figure 1. Mortal Activity data of  V. zizanioides  extract against  A. salina 

. 

 
 

Figure 2.   TLC profile of   08-12-06-05-08-07 to 11 on Silica chromatogram 

 
From figure 2, it  was got conclusion that faction 08-12-06-05-09 to 10 ( 11,9 mg) was 

pure compound with one stain pattern then referred to as compound 1. Then compound 1 
characterized with IR andNMR. Compound 1 in the form of a white oil-soluble in methanol. Based 
on data from absorption measurements using a spectrophotometer ultraviolet (UV) using methanol 
as solvent, there is a maximum peak absorption at 203.3 nm and 241.2 nm. These data indicate that 
the compounds might be any one of a chromophore group, namely carbonyl (C = C) which can 
cause an electronic transition n→ π *.     
  Compound 1 was analysed with spectrum IR to know functional group which found on 
compound 1.  Based on Figure 3, there is shown the OH group absorption at wave numbers 
3435.82 cm-1. Absorption at wave numbers 1650.91 cm-1 proves the existence of carbonyl group (C 
= O) ketone in compound 1. This conjecture is supported by data on the 13C-NMR chemical shift  
δC 169.2 ppm and 197.6 ppm. Absorption at 1360.5 cm-1 shows the bond C = C. 
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Figure 3. IR spectrum of compound 1 

 
13C-NMR with DEPT 135° spectrum gave information of carbon type that found on compound 1 

 

 
 

Figure 4 
13

C-NMR  with DEPT 135° spectrum of compound 1 

  
 While 1H-NMR spectrum gave information of type, number of and hydrogen areas that found 
on compound 1.  

 
 

Figure 5 
1
H-NMR spectrum of compound 1 

 
 13C-NMR and 1H-NMR Data result from measurement of visible compound 1 at table 1 
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Posisi δC δH (Int.; mult. ; J) 

1 16,5 1,93 (6H,m) 

2 16,9 0,98 (3H,s)  

3 21,7 1,93 (6H,m) 

4 33,6 2,95 (2H, m) 

5 38,5 2,1 (2H, t) 

6 39,6 2,08 (1H,m) 

7 41,8 
2,57 (1H, d, 9) and 2,78 (1H,d, 

9) 

8 43,5 
2,15 (1H, m) and 

 2,67 (1H,m) 

9 51,2 — 

10 120,0 — 

11 126,9 5,73 (1H, d, 9) 

12 159,4 — 

13 165,6 — 

14 169,2 — 

15 197,6 — 
 

1H-NMR was measured at 500 MHz and        13C-NMR was measured at 250 MHz in Aseton .   
 Based on 1H-NMR spectra, 13C-NMR, DEPT 135° and 2D-NMR, revealed that the compound 
1 has 15 carbon atoms, 20 hydrogen atoms, and three oxygen atoms with molecular formula 
C15H20O3. Suspicion of a compound structure with the IUPAC name of 5-ethyl-8-hydroxy-9-
methyl-3-(2-oksopropil)bisiklo[3,3,1] nona-1(8)3-dien-2-on was seen at picture 6. 
 
   
 
 
 
 
 
 
 
 
 

Figure 6. Suggested compound structure 1 

 

    
  Then compound 1 was tested its antioxidant activity with DPPH method. 
Based On figure 7, inferential that antioxidant activity from V.zizanioides  (compound 1) had value 
that is enough high, got value IC50 of 3570.304 ppm with standard IC50 carotene beta of 1780.2703 
ppm. 
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     Figure 7. Antioxidant activity data of compound 1 by DPPH method  

  

CONCLUSION 

 

1. Compound 1 5-ethyl-8-hydroxy-9-methyl-3-(2-oxopropyl)bicyclo[3,3,1]nona-1(8),3-dien-
2-one with molecule formula C15H20O3 had been successfully isolated from vetiver grass 
(V.zizanioides) 11.9 mg out of 2.2 vetiver grass sample kg. 
2. Compound 1 had high antioxidant activity that is value IC50 of 3570.304 ppm applied 
method DPPH. This activity was not new activity for V.zizanioides. 
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Abstract Discovery of the new antioxidant compounds from plants has attracted much attention to protect 
body from damage which is caused by free radicals. One prospective plant containing high level of 
antioxidants is Buah Merah (Pandanus conoideus Lam.). Isolation of the antioxidant compounds has been 
conducted by separation and purification of the ethyl acetate extract using various chromatography methods. 
Structure elucidation of active compounds was conducted using UV, IR, 1H and 13C-NMR spectroscopy, 
while toxic and antioxidant activities were determined using BSLT and activity to free radical DPPH. Three 
compounds were isolated including quercetin 3-methyl ether (1), 7,3'-dimethoxy-3,5,4'-trihydroxy- flavone 
(2), and 3-methoxy-5,6,4',6'-tetrahydroxy-flavone  (3). Compounds 1-3 showed LC50 and IC50 of 3.23 and 
37.71, 3.82 and 116.5, and 4.83 and 109.8 ppm, respectively. 
 
Keywords: Pandanus conoideus Lam., Buah Merah, Free Radical, Antioxidant  

 

 

INTRODUCTION 
The Indonesia tropical forests is an potential biodiversity of plants for valuable sources of 

bioactive compounds. Many important chemical constituents from plant species have been 
evaluated with respect to the quality and quantity of their bioactive components for potential 
application as antibiotics, anticancer drugs, growth promoters, and immunosuppressants to treat 
human diseases. In the course of our investigations for new bioactive compounds as antioxidant 
agent from Indonesian plants, the fruit of Buah Merah (Pandanus conoideus Lam.) was identified 
for their bioactive molecules.  

Natural antioxidants isolated from plant has old recognized for its potency and known to 
stabilize free radical species. The antioxidant is substance that is required by body to neutralize free 
radical species and prevent damage generated by free radical to normal cell by complementing the 
lacking of electron owned by free radical, and pursue the happening of reaction of relating from 
free radical forming. 
     Buah Merah is an endemic plant found in Papua island of Indonesia. Traditionally, it has 
been used as traditional food and also medicine to treate some desease including antimalaria, anti 
viral, anti tumor, anti diabetic, anti cancer and antioxidant. Its fruit was reported has antioxidant 
activity. This activity equal with containing of asam linolenat, dekanoat, Omega 3 dan Omega 9, β-
karoten and tokoferol and phenolic compounds (Budi dan Paimin, 2005). Buah Merah also showed 
activity of antiproliferatif on cervic cancer, toxic activity against Artemia salina, and anti-cancer 
(Surono dkk., 2008; Moeljopawiro dkk., 2007), and anti-HIV (Rovihandono, 2005).  

Preliminary study of this plant by author showed that the ethyl acetate extract of the fruits 
to have toxic activity againts Artemia salina and anti-cervical cancer cell (Kurnia, D., dan Faried, 

A., 2007 dan 2008). 
  A bioactivity-guided fractionation of this extract revealed three members of the flavonoid 
compounds 1–3 (Fig. 1). In this paper, we report the isolation, structural elucidation and biological 
activities of antioxidant compounds 
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MATERIALS AND METHOD 

General experimental procedures 

  Ultraviolet (UV) spectrum was recorded on a BUCK 3600 spectrophotometer, whereas 
infrared (IR) spectrum was obtained using a FT-IR Perkin Elmer Spectronic 100 spectrometer. 
NMR (Nuclear Magnetic Resonance) Spectra were obtained with a JEOL tipe ECA 500 
spectrometer. Chemical shift are given in a δ (ppm) scale with TMS as an internal standard. 
Coloumn chromatography (CC) separations were carried out on Wakogel C-200 (Wako Pure 
Chemical Industries), silica gel G 60 (Merck; 70-200 and 230-400 mesh) and Chromatorex ODS 
(Fuji Silysia, Japan). Thin layer chromatography (TLC) analysis was performed on precoated silica 
gel 60 F254 and RP-18 F254S (Merck; 0.2 mm), and spots were visualized by UV absorption at 254 
nm and fluorescence at 365 nm, or by spraying with H2SO4 10% (v/v) in etanol followed by 
heating. 
 

Seed material 

  Fruit of Buah Merah (Pandanus conoideus Lam.) was cultivated from Timika, Papua’s 
Island, Indonesia in September 2009. The fruit of P. conoideus was identified by staff members of 
Laboratory of Plant Taxonomy at Departement of Biology, Universitas Padjadjaran, Sumedang-
Jawa Barat, Indonesia. 
 

Isolation and purification of compound 1 
  Seeds of Buah Merah (P. conoideus) (10 kg) were extracted with MeOH (15 L), 3 x 24 h at 
room temperature. The MeOH extract (131.2 g) continuosly was partitioned between n-heksana-
H2O, ethyl acetate-H2O and n-BuOH-H2O, respectively. The active extract of  ethyl acetat (3.1 g), 
then was subjected to Wakogel C-200 (eluated with n-hexane–EtOAc–MeOH 10% (v/v), stepwise) 
chromatography to obtain one active fraction 04-22-06 (60% n-hexane in EtOAc). The active 
fraction was subjected to Wakogel C-200 (eluated with n-hexane–EtOAc 5% (v/v), stepwise) 
chromatography to yield active fraction 04-22-06-12 (22 mg) (75% n-hexane in EtOAc). Further 
purification of active fraction with chromatography on ODS eluated with MeOH–H2O with 
increasing ratios of MeOH in 5% (v/v) steps to yield three active compounds 1 (12 mg), 2 (8 mg), 
and 3 (9.7 mg).  
 

Quercetin-3-methyl ether (1) 
  Yellow needles crystal (MeOH); UV λmax. in MeOH (nm): 209.5, 256.0, and 271.5; IR vmax. 

in KBr plate (cm-1): 3411, 2931, 1639, 1407, 1072; 1H-NMR, 13C-NMR and 2D-NMR (Tabel 1). 
 

7,3'-dimethoxy-3,5,4'-trihydroxy- flavone (2) 

  Yellow needles crystal (MeOH); UV λmax. in MeOH (nm): 209.5, 256.0, and 271.5; IR vmax. 

in KBr plate (cm-1): 3411, 2931, 1639, 1407, 1072; 1H-NMR (CD3OD, 500 MHz), δ 6.20 (1H, d, 
1.9 Hz, H-6), 6.40 (1H, d, 1.9 Hz, H-8), 7.77 (1H, d, 1.9 Hz, H-2'), 6.94 (1H, d, 8.5 Hz, H-5'), 7.63 
(1H, dd, 8.5, 2.0 Hz, H-6'), 3.80 (3H, s, CH3O-7), 3.93 (3H, s, CH3O-3'); 13C-NMR (CD3OD, 125 
MHz) δ 149.0 (C-2), 139.6 (C-3), 180.0 (C-4), 163.2 (C-5), 99.0 (C-6), 166.2 (C-7), 94.9 (C-8), 
158.5 (C-9), 105.9 (C-10), 123.0 (C-1'), 112.4 (C-2'), 151.1 (C-3'), 157.9 (C-4'), 116.5 (C-5'), 122.9 
(C-6'), 56.6 (OMe-7), 60.0 (OMe-3'). 
 

3-methoxy-5,6,4',6'-tetrahydroxy-flavone (3) 
 Yellow needles crystal (MeOH); UV λmax in MeOH (nm): 207.5, 257.0, and 358.5; IR vmax. 

in KBr plate (cm-1): 3236, 2923, 1659, 1439, 1219; 1H-NMR (CD3OD, 500 MHz), δ 6.38 (1H, d, 
1.9 Hz, H-5), 6.19 (1H, d, 1.2 Hz, H-7), 7.90 (1H, d, 7.9 Hz, H-2'), 7.53 (1H, dd, 1.85, 2.45 Hz, H-
3'), 7.62 (1H, d, 1.8 Hz, H-5'), 3.78 (3H, s, CH3O-3); 13C-NMR (CD3OD, 125 MHz) δ 123.0 (C-2), 
139.6 (C-3), 180.0 (C-4), 94.8 (C-5), 146.6 (C-6), 99.8 (C-7), 163.2 (C-8), 105.9 (C-9), 158.5 (C-
10), 158.0 (C-1'), 116.5 (C-2'), 122.4 (C-3'), 150.1 (C-4'), 116.5 (C-5'), 163.1 (C-6'), 60.6 (OMe-3). 
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Toxicity test (brine shrimp lethality test) 
  The eggs of brine shrimp, Artemia salina, were hatched in beaker filled with artificial 
seawater according to the partially modified Meyer method (Meyer et al., 1982). Into smple tube, 
100 µL of methanol extract or varying amounts to the sample to be tested were added. After the 
solvent was removed, 2 mL of seawater containing nauplii was poured into the the sample tube. At 
each sample, 10-15 nauplii was poured were treated at each dosage, and the nauplii that showed 
immotility were counted every for 24 h after the administration began (Kurnia et al., 2007).  
 

Antioxidant Assay (DPPH method) 

The antiradical capacity of the sample extracts was estimated according to the procedure of 
Brand- Williams18 et al as slightly modified by Sa´nchez-Moreno et al.19 These measurements were 
carried on aqueous methanolic extracts of raw and frozen fruits using the DPPH radical (DPPH). 
The antiradical efficiency [AE=1/(EC50 x tEC50)] of the berry extracts was calculated according to 
the method of Sa´nchez-Moreno et al.19 

 

RESULTS AND DISCUSSION 

Isolation and structural elucidation of compound 1-3 

 Fruits of Buah Merah (P. conoideus) were extracted with MeOH. Isolation and purification 
of active compound was guided by toxicity test to brine shrimp (Artemia salina). Compound 1-3 
was purification from ethyl acetate extract with chromatography on silica gel G 60 with eluated n-

heksana–EtOAc–MeOH, and continue with chromatography on normal and reverse phase.  
Compound 1-3 were identified as qurecetin derivatives which compared with a compound that was 
isolated from plant of Hypericum ternum (Kreen et al., 1999).  

 
Table 1 

1
H-, 

13
C- dan 2D-NMR Data for Compound 1 

Posisi δC δH (Int.; mult.; J = Hz) 
1
H–

1
H COSY HMBC 

1 146,6 — — — 

2 139,6 — — — 

3 180,0 — — — 

4 163,2 — — — 

5 99,9 6,19 (1H, d, 1,85) H-7 C-4, 6, 7, 9 

6 163,2 — — — 

7 94,8 6,39 (1H, d, 1,85) H-5 C-5, 6, 8, 9 

8 158,5 — — — 

9 105,9 — — — 

10 123,0 — — — 

11 116,4 7,63 (1H, d, 1,85) H-14 C-1, 12, 13, 15 

12 150,1 — — — 

13 158,0 — — — 

14 116,5 6,90 (1H, d, 8,5) H-15 C-1, 10, 12 

15 122,4 7,52 (1H, dd, 8,3, 2.0)  H-11, 14 C-11, 12, 13, 14 

2-OMe 60,6 3,78 (3H, s)  — C-2 

 
Compound 1 was isolated as yellow needles from methanol. The UV spectrum exhibited one 

peak maxima at 256 nm, which is absorption from carbonil group (C=O) that causes electronic 
transition n→π*. After addition of the shifted reagent of NaOH, the spectrum exhibited two peaks 
maxima at 209 and 271.5 nm corresponding for free hydroxyl group (Wijono, 2003). The data also 
supported by IR absorption at wave length (v) 3412 cm-1for hydroxyl group and at 1639 for a 
carbonyl  cm-1.  
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 The aromatic group was showed by IR spectrum at wave length (v) 3411 dan 1407 cm-1. 
The 1H-1H COSY spectrum showed a correlation between H-6 (δH 3.50) with H-7; H-8 (δH 6.39) 
with H-5; H-2' (δH 7.63) with H-14, H-5' (δH 6.90) with H-15; and H-6' (δH 7.52) with H-11 and H-
14. 

 From the HMBC correlation signals, It was determined the position of methoxyl group –
OCH3 at C-3 and then, three hydroxyl groups were located at C-5, C-7, C-3', and C-4', respectively. 
The other correlation of 2D-NMR can be seen at figure 1. 
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Figure 1 Structure of compound 1 

 
 Based on 1H-, 13C- dan 2D-NMR spectral data (Tabel 1) and the comparison data (Lee et 

al., 2003), Compound 1 was identified as quercetin-3-methyl ether (Figure 1) which has a molecule 
formula C16H12O7. 

 1D and 2D NMR data of compounds 2 and 3 showed similiar signals. Compound 2 has two 
methoxyl groups and compound 3 olny different at HMBC correlations compared to compound 1.  

 The suggested structure of compounds 2 (7,3'-dimethoxy-3,5,4'-trihydroxy-flavone) and 3 

(3-methoxy-5,6,4',6'-tetrahydroxy-flavone) showed at figure 2.  
 

 
Figure 1. Structure of compound 1-3 

 

Toxic activity of compound 1-3 

The toxic activity of compounds 1 was evaluated in brine shrimp by counting the shrimp that 
showed toxicity 24 h after administration. Mortality (LD50) values of compounds 1-3 were 3.23, 
3.82 and 4.83 ppm, respectively. Compound 1-3 (LC50 = 34.8 ppm) have a high toxic activity (LC50 
< 1000 ppm) (Meyer et al., 1982).  

 

Antioxidant activity of compound  
Antioxidant activity of compounds 1-3 was carried out by DPPH method (Sa´nchez-Moreno et al. 
1998). The antioxidant activity (LD50) values of compounds 1-3 were 37.7, 116.5, and 109.8ppm, 
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respectively. This data indicated the strong correlation between the fact of plant this plant as 
natural herbal antioxidant and the scientific data of bioactive constituents of antioaxidant. 
 

CONCLUSION 

 Three querecetine derivatives (1-3) have been isolated from the medicinal plant of Buah 
Merah (P. conoideus) which showed good antioxidant activity and boactive compounds structure 
was determined by spectroscopic analysis. The compound 1 and 2 already been reported 
Hypericum ternum (Kreen et al., 1999) while compound 3 was suggested as new querecetine 
derivative. The isolation and structural elucidation of the active constituents of querecetine 
derivatives from the fruits of P. conoideus are reported here for the first time 
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Abstract : The aims of the study is to determine active antihyperuricemia  of snake fruit (Salacca edulis 
Reinw.) var. Bongkok in vivo (on Wistar male rates). This research has discovered the existence of 
antihyperuricemia of snake fruit var. Bongkok. Antihyperuricemic investigation on Wistar male rats showed 
that administration of  ethyl acetate extract at doses of 100, 200 mg/kg bw, decreased serum uric acid level 
significantly different compared to control group at hour 6 and 7 (p < 0.05) after  induced with potassium 
oxonate intraperitoneally simultaneously with uric acid orally.  
Determination of uric acid level in urine, administration of  ethyl acetate extract at a dose 100 and 200 mg/kg 
bw after induced with potassium oxonate intraperitoneally simultaneously with uric acid orally, it did not 
show  increase of uric acid excretion in urine. While probenecid as a standard drug, at a dose of 45 mg/kg bw 
increased excretion of urine uric acid level significantly different compared to control group in day of 7 (p < 
0.05).  
Mechanism of action of the ethyl acetate extract as an antihyperuricemia has been proposed by inhibition of 
xanthine oxidase and finally decreased the synthesis of uric acid.  
Keyword: Snake fruit var. Bongkok, ethyl acetate extract, antihyperuricemic, probenecid, Wistar male rat 

 

 

INTRODUCTION 

Snake fruit (Salacca edulis Reinw.) var. Bongkok, which grows in Sumedang Regency, 
West Java, possess sour, bitter, and astringent tastes. Therefore, it becomes an unfavorable fruit and 
wasted product. In 2003, the harvested snake fruit var. Bongkok decreased by 24 %, leading to the 
extinction. In order to overcome this problem, it is needed to gain the additional economic values 
of the snake fruit var. Bongkok by studying pharmacological effects in vivo test using experimental 
animal to become medicine or functional food. 

Xanthine oxidase is a flavin enzyme that catalyzes the oxidation of both hypoxanthine and 
xanthine to uric acid. During the process of purin oxidation by xanthine oxidase, reactive oxygen 
species such as peroxides generated  (Fields et al., 1995).   Therefore the aims of the study is to 
determine antihyperuricemia, as well as to predict its mechanism of action of snake fruit (Salacca 

edulis Reinw.) var. Bongkok. 
Snake fruit of Pondoh contains sucrose, glucose, fructose and volatile compounds as 

methyl esters of butanoic acids, 2-methylbutanoic acid, hexanoic acid, pentanoic acid and 
carboxylic acids (Supriyadi et al, 2002). Snake fruit var. Bongkok was obtained characteristics of 
test material such as water content 6.15 %, lost on drying 9.28%, water soluble extract 12.80  %, 
ethanol soluble extract 12.16  %, total ash 2,28 %,  water soluble ash 1,83 %, acid insoluble ash  
0,36 %, and ascorbic acid 8.37 mg/100 g. The phytochemical screening result showed the extracts 
of snake fruit var. Bongkok contained is flavonoid, alkaloid, terpenoid, tannin, and quinon 
compound groups, whereas saponin was not found (Afrianti et al., 2006). Moreover from the ethyl 
acetate extract, two compounds i.e. 3-hydroxystigmastan-5(6)-en (β-sitosterol) and pyrolle-2.4-
dicarboxylic acid-methylester. Isolated were extract the present of these two compounds were not 
known in snake fruit var. Bongkok before. The pyrolle-2.4-dicarboxylic acid-methylester  isolated 
is from the snake fruit var. Bongkok is a new compound (Afrianti et al., 2007). 
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Figure 1. 3-hydroxystigmastan-5(6)-en (β-sitosterol) 
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Figure 2. pyrolle-2.4-dicarboxylic acid-methylester 

 

The composition of the species is very attracted to study, its compound has not been 
known up to now. High Uric acid level in blood known as gout can enhance cardiovascular 
disorder. Allopurinol is used commercially as anti gout with mechanism of action of xanthine 
oxidase inhibitors. Allopurinol is indicated when uricosuric drugs fail to reduce serum urate lower 
than 7.0 mg per dL . Xanthine oxidase catalyzes the oxidation of hypoxanthine and xanthine to uric 
acid. Xanthine oxidase is a complex metalloflavoprotein.(Vogel et al.,1996).  

The ethyl acetate extract at concentrations of 0.01, 0.02, 0.2, 2, and 2000  µg/mL showed 
xanthin oxidase inhibition by 49.24, 49.58, 50.28 and 52.26 % respectively, with IC50 of 24.75 
µg/mL. At the same concentrations the pyrolle-2.4-dicarboxylic acid-methylester, showed xanthin 
oxidase inhibition by  27.7, 30.5, 37.3, 50.27 and 50.55 % respectively, with IC50 of 48.86 µg/mL.  
Allopurinol as a standard drug showed IC50 of 0.92 µg/mL (Afrianti et al., 2007). Moreover, 
according to Fields, et. al (1996), during the oxidation, free radicals are also generated. Allopurinol 
(4-hydrxipirazolo [3,4-d) pyrimidin), an analog hypoxanthine, is a specific potent inhibitor for 
xanthine oxidase, hence decreases blood uric acid level. In this research was found that the ethyl 
acetate extract of snake fruits var. Bongkok showed antioxidant activity decreased serum uric acid 
level with its mechanism of action similar to that showed xanthin oxidase inhibition in vitro 
(Afrianti, et al., 2007). 
 

EXPERIMENTAL 

Plant material  
The snake fruit (Salacca edulis Reinw) Cv. Bongkok was collected from Conggeang a sub 

district of  Sumedang West Java, Indonesia, and it was weighed, peeled, fractionated into little 
pieces, and dried at 40oC in tunnel drier to constant weight. The dried samples were ground to fine 
powder by using a grinder. The dried powdered snake fruit (Salacca edulis Reinw) Cv. Bongkok 
(10 g) was macerated in ethyl acetate (100 ml) and kept in container overnight, then filtered 
(Whatman No.1 filter paper). The filtrates were evaporated at 40oC 

 

Animal model of hyperuricemia on male rat (in vivo) 

Experimetal animal model of hyperuricemia induced by uricase inhibitor potassium oxonate has 
been used to study (Al-Qirim et al., 2002). Briefly, male rat were injected intraperitoneally with 
potassium oxonate (200 mg/kg) and natrium urate (15 mg/kg) orally 1 h before the final drug 
administration to increase the serum urate level.  
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Drug administration 
Snake fruit var Bongkok extract and probenecid at various concentration  were dissolved in CMC-
Na 0,5%. The volume of the suspension administered was based on body weight measured 
immediately prior to each dose, respectively.  
The four groups were orally administration for 5 days, respectively with : 
(i)  Control group (CMC 0,5%) 
(ii)  Ethyleacetate extract group with two doses (100 mg/kg bw and 200 mg/kg bw) 
(iii) probenecid group (45 mg/kg bw). 
Whole blood samples were collected from rat by tail vein bleeding. The blood was allowed to clot 
for approximately 1 h at room temperatute and then cebtrifuged at 12000 rpm for 5 min to obtain 
the serum. The serum was stored at –20oC until assayed. Dilute urine 1 + 10 with dist.water. 
Determination of uric acid by the PAP uricase.   
 

RESULT AND DISCUSSION 

 

 
Fig. 3 Antihyperuricemic investigation to Wistar male rats showed by administration of  ethyl acetate 

extract at doses 100, 200 mg/kg bw 

 
Fig. 3, antihyperuricemic investigation to Wistar male rats showed by administration of  

ethyl acetate extract at doses of 100, 200 mg/kg bw, decreased serum uric acid level significantly 
different compared to control group at the 6 hour and 7  (p < 0.05) after  induced with potassium 
oxonate intraperitoneally simultaneously with uric acid orally. Level significantly different 
compared to control group at the 6 hour and 7  (p < 0.05). But, probenecid did not decrease serum 
uric acid level significantly, it is to accelerate the excretion of urine uric acid.  

 

 
Fig. 4 Percentage of decreasing serum uric acid in male rats 
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Fig. 4 It show, at the 4 hour  uric acid serum increasing which similiar groups have at 0 
hour it.   Control group uric acid serum of at the 5 hour  until the 10 gets increasing, eventhough its 
percentage decrease, it happens becaused of not having uricase inhibitor that can decrease of serum 
uric acid. At the 6 hour  and the 7 hour ethyl acetate extract doses 100 and 200 mg/kg bw shows 
raising serum uric acid significantly (p<0.05) compared with control group, even at the 8 hour   it 
can decrease uric acid about 7.9 % and 8.3 %. Ethyl acetate extract can inhibit increasing uric acid 
serum of male rats specifictly, it is estimated as uricosuric. Probenecid is used as anti gout with 
mechanism of action to accelerate the excretion of urine uric acid (as uricosuric),  it has no effect to 
decrease uric acid serum. 

 

 
Fig. 5  The excretion of urine uric acid level 

 
Fig. 5 Determination of uric acid level in urine, administration of  ethyl acetate extract at a 

doses of 100  and 200 mg/kg bw, did not show  increase of uric acid excretion in urine, but 
probenecid as a standard drug, at a dose of 45 mg/kg bw increased excretion of urine uric acid level 
significantly different compared to control group in day of 7 (p < 0.05) after induced with 
potassium oxonate intraperitoneally simultaneously with uric acid orally.  

Mechanism of drug action antihyperuricemia consisted of two types that were inhibit the 
activity of xanthine oxidase and to accelerate the excretion of urine uric acid (Zhu et al., 2004), 
Moreover, according to Katzung (2002), probenecid increases urine uric acid excretion by 
inhibition of proximal tubulus reabsorption, hence reduces serum uric acid level. In this research it 
was not found that ethyl acetate extract of snake fruit var. Bongkok increased the excretion of urine 
uric acid level.  

This research has discovered the existence of antihyperuricemia of ethyl acetate extract of 
snake fruit var. Bongkok. Mechanism of action of the ethyl acetate extract as an antihyperuricemia 
has been proposed decreased the synthesis of uric acid. Eventhough, the mechanism of action of 
antihyperuricemia of the ethylacetate extract does not to be an uricosuric because of not being 
increasing the excretion of urine uric acid.  

The existence of pharmacological active compound from extract of snake fruit (Salacca 

edulis Reinw.)  var. Bongkok can be used as a potential lead compound to develop the extract of 
snake fruit var. Bongkok as medicine and or functional food.  
Further researchs that can be conducted to development of antihyperuricemic medicine as well as 
functional food from extract of snake fruit var. Bongkok are safety tests and formulation 
development of the extracts and its active compound.  
 

CONCLUSION 
Mechanism of action of the ethyl acetate extract as an antihyperuricemia has been 

proposed decreased the synthesis of uric acid. But, it does not become an uricosuric because of not 

being increasing the excretion of urine uric acid.  
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Abstract :An experiment was conducted to determine extracted earl grass (Hedyotis corymbosa) as feed 
additive for poultry. Pearl grass was extracted by acetic ethyl and fed to 100 two days old chickens up to 3.2 
g/kg diet.  At 3 weeks of age, chicken litters were sprayed by Escherichia coli as much as 106 CFU/100 mL 
liquid agars. This study determined that pearl grass contained 3 active compounds namely 4-metil-2-en-
heksanol (group of alcohol), tersier butyl isopropyl keton (group of keton), and stigmasta-5,22-dien-3-ol 
(group of steroid). Antibacterial activity test showed keton group was the highest activity on inhibition E.coli 
growth in vitro. Feeding trial resulted that there was no significantly (P>0,05) different among treatment 
group chickens on broiler chicken performance. It is concluded that extracted pearl grass could be used as 
natural feed additive in broiler chicken.  
 
Keywords: Hedyotis corymbosa, feed additive, pearl grass, poultry 
 

 
INTRODUCTION 

Increase animal production is still challenged by diseases those could decrease animal 
productivity. There are several ways are conducted to improve animal health (animal resistances 
from the diseases) and performances includes by increase feed quality and offered feed additive to 
the animal either mix into the ration or the drinking water. However, utilization synthetic 
antibiotics, medicine or feed additive to prevent and treat animal diseases besides cause animal 
performance it could also cause microbes resistance in digestive tract (Van den Bogaard et al., 
2001), produce metabolite products of the antibiotics, medicine or feed additive in form of residue 
in animal products such as milk, meat, egg and animal tissues (Jetacar, 1999) those might be 
transferred to human who consumed it. Ladefoged (1996) reported that antibiotic residues in 
digestive tract could prevent microflora growth and digestion disorder. Mumtaz et al. (2000) 
reported that drug residue was detected in poultry meat in few days after drug ingestion and 
contaminated meat could disturb human health. Naeem et al. (2006) detected more Quinolones 
residue in liver and kidney than in chicken meat and egg. The residue might be accumulated into 
human body who consumed the animal products contained antibiotic residue and could cause 
allergy, resistance (Sundlof and Cooper, 1996), hypersensitive to stimulant, carcinogenic, 
mutagenic and toxicity (Voogd, 1981). 

These circumstances and people realization to have healthy life and people need to back to 
nature persuade people to reduce and stop using synthetic antibiotics and drugs in their life and also 
in animal husbandry.  They use alternative herbs such as pearl grass (Hedyotis corymbosa or 
Oldenlandia corymbosa L) that is classified into genus Hedyotis, family Rubiaceae.  

Pearl grass or old world diamond flower is weed that grows widely up to 1,400 m above sea 
level in moist turf and disturbed areas, smooth, branched stems, narrow leaf carpet, and white 
flower like umbrella and circle fruit with small seed used for reproduction. Usually two or more 
long stalks from the tip of a common long stalk. Until the present time it is usually used by 
community to treat digestion disorder, cancer, caecum sore, microbial infection (bacteria, protozoa 
and fungi) and (Dalimartha, 2002). Nurhayati et. al (2006) reported that pearl grass could inhibit 
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bacterial growth including E.coli but it could not inhibit Candida albicans growth. The highest 
activity of extracted pearl grass was found in acid and base etyl acetate fraction and followed by 
methanol and n-hexane fraction. Analysis in Feed Science laboratory (2009) resulted that pearl 
grass contained 90.28% of dry matter, 14.93% of crude protein, and 556.81 kcal/kg gross energy. 
However, due to the lack of publication of pearl grass effect on animal especially on poultry causes 
this medicinal weed are not used either as antimicrobial agents or feed additive in livestock 
including poultry. Based on this reason the current study was conducted to determine extracted earl 
grass (Hedyotis corymbosa) as feed additive for poultry. 
 

MATERIALS AND METHODS 
The present study used pearl grass was collected from Jambi Regency, E coli bacteria, 

organic solvent, and hundred two days old broiler chicken. All part of pearl grass (leaf, fruit, 
flower, root and stalk) were sorted, cut and dried in room temperature.  

Methods in this experiment were laboratory experiment and feeding trial. Laboratory 
experiment to determine the active compound included extraction, isolation, characteristic of the 
structure and antibacterial activity test. Fractionation and purification of the isolated compound 
were conducted by chromatography method. Characteristic (elucidation) structure of the isolated 
compound were analyzed based on spectroscopic data   IR, 1H and 13C NMR.  Antibacterial activity 
test was carried out by Disk Diffusion Method.   

Feeding trial was conducted to determine the possibility fed extracted pearl grass as feed 
additive to broiler chicken. Chickens were grouped into 5 treatment groups; R0 : Basal diet + 0 g 
pearl grass extract, R1 : Basal diet + 0.8 g pearl grass extract per kg diet, R2 : Basal diet + 1.6 g 
pearl grass extract per kg diet, R3 : Basal diet + 2.4 g pearl grass extract per kg diet and R4 : Basal 
diet + 3.2 g pearl grass extract per kg diet. Basal diet was differed into starter diet (until 3 weeks of 
age) and finisher diet (after 3 weeks of age) as shown in Table 1. The diet was offered into the 
chicken ad libitum. At 4 days of age, chicks were vaccinated by ND vaccine strain Lasota B1 
through eye drops. Other vaccines were not injected. After 3 weeks of age, litter was sprayed with 
Escherichia coli as much as 106 CFU/100 ml of liquid agar. Then, chickens were kept until 6 
weeks of age. Parameters measured were feed consumption and live weight. Data were analyzed by 
one-way ANOVA using General Linear Model procedure of SAS (version 6.04) (SAS Institute, 
1994). 

 
Table 1. Basal Diet Composition (%) 

Ingredients Starter Diet  

(0 – 3 weeks) 

Finisher Diet  

(3 – 6 weeks) 

Yellow corn 40.3 45.3 
Polish 10.0 15.0 
Soybean meal 30.0 25.0 
Fish meal 15.0 10.0 
Dicalsium phosphat 1.2 1.2 
Vegetable oil 2.0 2.0 
Vitamin mineral mix (Premix) 1.0 1.0 
Methionin 0.5 0.5 

Total 100.0 100.0 

Dry matter (%) 85.64 86.06 
Crude protein (%) 24.12 23.26 
Crude fibre (%) 3.76 3.70 
Ether extract (%) 7.15 5.71 
Ash (%) 6.04 5.22 
NFE (%) 44.57 48.16 

Gross Energy (kcal/kg) 4281.74 4269.89 

Metabolisable energy (kcal/kg)1 3104.26 3095.67 

Source : Laboratory of Feed Science, Faculty of Animal Science, University of Jambi (2009) 
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RESULTS AND DISCUSSION 

Active Compounds 
The result of IR, 1H-NMR and 13C-NMR spectra showed the presence of alcohol group, 

keton group and steroid group. Based on the data they are suggested that the compounds are 4-
metil-2-en-heksanol (group of alcohol), tersier butyl isopropyl keton (group of keton), and 
stigmasta-5,22-dien-3-ol (group of steroid). These compounds showed significant, highly 
significant and not significant antibacterial activity against Escherichia coli, respectively. This 
result was similar to previous reports (Hufford et al., 1993; Ivanovska et al., 1996 and Cowan, 
1999) who stated that plants contained active compounds such as phenol, quinon, flavonoid, tannin, 
coumarin, terpenoid and essential oil, alkaloid, lectins, polipeptida and other combination 
compounds. These compounds have function as antimicrobial agents, inhibit bacterial, fungi and 
protozoa growth. Buchanan et al. (2009) reported that medicinal plants contained phytogenic 
compounds, essential oils and organic acid those could reduce pathogenic bacteria.  
 

Broiler Performance 
 Analysis of variance showed that there was no difference (P>0.05) effect of addition pearl 
grass extract into the ration of broiler chickens where their litter was sprayed with E. coli bacteria 
was found in feed consumption during the overall period and live weight of chicken. It means that 
pearl grass extract did not influence diet palatability, chicken appetite and chicken weight gain. It is 
due to the flavonoid, steroid and aromatic compound in pearl grass did not disturb chicken appetite. 
The active compounds in pearl grass had synergetic effect on controlling and limiting bacteria 
growth. Inhibited microbes growth in the gut would cause the nutrient could be utilised by animal 
itself and he would not need more nutrient for maintenance, growth and production. The similar 
effect also reported by other authors who offered herbs or medicinal plants as feed additive 
(Nurhayati et al., 2005; Lohakare et al., 2006; Buchanan et al., 2008; Javed et al., 2009; Onibi et 

al., 2009). They reported that there was a positive effect of feeding herbal feed additive on broiler 
performance due to that herbal supplementation or medicinal plant supplementation could improve 
nutrient digestive process, thus, in could chicken body weight gain and at the end increase 
slaughter weight of chicken.  Hernandez et al. (2004) stated that essential oils in the medicinal 
plants might increase broiler chicken digestion. Uunganbayar et al. (2006) concluded that green tea 
mixed into the broiler chicken had no adverse effect on broiler performance. Onibi et al (2009) 
found that quality and aroma of meat increased by supplemented garlic into the ration.  
 

CONCLUSION 

It is concluded that extracted pearl grass could be used as natural feed additive in broiler chicken. 
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Abstract: Clinical test by histopathology description is a rigorously examined of tissues from the body under 
a microscope to spot the signs, characteristics of disease and effect of new drug. A histopathology report 
describes the tissue that has been sent for examination and what its features are under the microscope. This 
research aims to study the effect of leaf Torbangun to mammary organs of mice with clinical test by observed 
histopathology. Torbangun leaf consumption  is performed during one day after birth of mice. Mice were 
grouped into five treatments, namely C as control (mice diets), T1 as treatment a  1% Torbangun leaves, T2 
as 2% Torbangun leaves, T3 as 3% Torbangun leaves, T4 as 4% Torbangun leaves and T5 as 5% Torbangun 
leaves from mice diets weigh per day. Every week, one of the mice each group were killed and took 
mammary organs of female mice first week until sixth weeks post-parturition Samples of mice obtained 
through median laparotomy and made histopathology slide and looked under light microscope. The result  
collected from histopathology description of mammary cell,  the mammary lobes amount were more many 
than the control mouse, mammary gland area were large and mammary cell wall were thin. The samples used 
in this study was the organ of the mammary gland. 
 
Keywords: Torbangun, Coleus amboinicus Lor, Clinical test, Histopathology description and Mammary 
gland of Mouse animal. 

 

 
INTRODUCTION 

Torbangun plants (Coleus amboinicus Lour) is an ornamental plant, growing all over all 
the world in an enormous of different cultivar that vary in color and shave of the leaves. In this 
time Torbangun leaf is one plant that is used as a plant that functions as a traditional medicine. In 
Indonesia, primarily Batakness people, Torbangun plant has been use as a for  breast milk stimulant 
(lactagogue)  for hundred years. Lactagogue effects can promote quality and quantity women milk 
lactation and Torbangun plant is capable to increase women healthy after birth and as uterus 
cleansing agent and it can changed of lost energy during birth processing (Damanik et.al. 2006).  

Torbangun plant contained many substances including energy, macronutrient Vitamins 
A, B1, C and total carotene (Mahmud et. Al, 1990). Torbangun plant  also conta, carvacrol, 
isopropyl-o-cresol, phenol and cineole (Wijayakusuma et al, 1996) and C, B1, B2 vitamins, beta-
carotene, niacin, carvacrol, calcium, fat acid, oxalat acid and fibers (Duke, 2000). 

The traditional medicine of Torbangun is not well documented, and scientific evidence is 
limited to establish Torbangun as breast milk lactation stimulant. (Damanik et.al. 2006). To know 
the benefits of Torbangun leaves is usually performed to a clinical test by histopathology observe 
of mice mammary gland. Experimental animals are often used in a study mice (Mus musculus) as 
animal treatment and control. Selection is done with several animals such as mice considerations 
are an easy animal to breed, easily maintained in large quantities, large genetic variation as well as 
anatomical and physiological properties characteritic well (Malole and Pramono 1989).   
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The present  research proposed to diagnose  of mammary gland tissue description after 
administrated of Torbangun leaves. Because consumption of Torbangun leaves (Coleus amboinicus 

Lor) can be increase women breast milk production up to 65% (Damanik et.al. 2006). 
 

MATERIALS AND METHODS 

Materials 
Torbangun plant as sample bought at marked in Jakarta, Indonesia. The 36 mice animals 

are from National Veterinary Drug Assay Laboratory, Bogor Indonesia. The chemicals are alcohol, 
xylene, 10% buffer neutral formalin, liquid paraffin, haematoxylin –eosin, entelan reagent  
 

Equipments 
Glassware, deck and cover glass, blender,  freeze dryer, cassette, tissue processor, 

embedding center, microtome and light microscope, mouse stable, food pellet machine.   
 

Methods 

Preparation of Sample  
The Torbsngun plant  took its fresh leaves and blended with used  water and then  dried 

by freeze dryer to become powders.. 
To prepare Mice food and mix with Torbangun leaves powders 1%; 2%; 3%; 4% and 5% 

from 6 grams daily food as treatment. 5 tails mice gave food without Torbangun leaves pulverous 
as control. Food as treatment administrated one day after birth for 5 weeks. Drink administrated ad 

libitum (always prepare) every day. The control and treatment mice killed every first to fifth weeks. 
And then carried out autopsy and took mammary organs. The mammary organs soak in 10% buffer 
neutral formalin. 
  

Preparation of Histopathology Slides 

Trimming of mammary organs that soak  in 10% BNF, fixation, dehydration ( 
dehydration: the tissue soak in alcoholic, clearing: to soak in xylol, impregnation: to soak in liquid 
paraffin), embedded is tissue into the embedding cassette , cutting is cut the tissue with using 
microtome, staining is stain technique using haemotoxylin -eosin (H and E),  mounting is gave  
entelan reagent and put cover glass on deck glass  and then examined under light microscope. 
 

Analysis of Data 
 The research are many parameters for data analysis. Histopathology slides for mammary 
organs were changed of mammary wall cells, amount of mammary cells at field sight seeing and 
differentiation between control and treatment.  

 

RESULTS AND DISCUSSION 
The result of mouse mammary organs, histopathology  description between control and 

treatment mouse there are difference (Table 1). In treatment mouse,  the mammary lobes amount, 
cell wall of mammary gland were thin and  were many than the control mouse,  and mammary 
gland area were larger than control mouse.    

Wide area of the mammary gland and enlarged lobes shall mean the amount of milk had 
increased, because the contents of the mammary gland lobes are milk (Julie et.al, 2005).  

 
Table 1. Histopathology description of control and treatment mice mammary gland. 

Time Control Treatment 

Sixth weeks mammary gland area is normal, 
cell wall of mammary gland are 

thick, ± 203 mammary cell 
amount and cells form are 

normal. 

mammary gland area is rather large than control, 
cell wall of mammary gland are thin, ± 232 

mammary cell amount and cells form are larger 
than control. 
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CONCLUSION 

Based on the differences in histopathology changes of mice mammary organs, it can be 
concluded that the granting of leaves Torbangun can increase milk lactation. 
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Abstract : Binahong plant (Anredera cordifolia(Teenora) Steensis) is one of medicinal plant cultivated in 
Gambang Malaysia, they have many  benefits for  recovery of several diseases and body health., Binahong 
plant has  chemical compound important  for human healthy , total phenol, flavonoid, alkaloid and saponin 
are helped to cure several deseases and used for food  tonic drink and  medicine. Biological activity is effect 
of a substance (especially that of a vaccine) upon a living organism. Several medicinal plant are traditionally 
note for their biomedicinal properties often exhibiting wide range of biological and pharmacological 
activities, such as anti-inflammatory, anti-bacterial and anti-fungal  antibody and protein  properties.This 
review describe the potential use of  total phenolic, flavonoid, antioxidant and antibiotic from  Binahong 
plant.  To get  total phenol,  flavonoid  and antioxidant  carried out testing with use U-Vis 
Spectrophotometer, although antibiotic test used bioassay method.The result expected of bioactivities  from 
Binahong plant highly.  

 

Key Word: Binahong (Anredera cordifolia),  extract,  total phenol and flavonoid  ,antioxidant and antibiotic 
 

 
INTRODUCTION  

Binahong plant (Anredera cordifolia (Teenora) Steensis), namely Indonesian is one of the 
medicinal plant, which easily grow high and low land, and growing creeper, which reached five 
feet in length, trunked software, cylinders shaped, single-leaved, short-stemmed, leaves, shaped  
like a heart . While, root of  Binahong plant shaped  rhizome, flowers white compound  This plant 
has a variety of benefits which can treat various kinds of chronic diseases (Feri Manoi, 2009). 

Binahong plant contains saponins,  alkaloids,  polyphenols (Anisa and Nurul, 2007), and 
flavonoids (Rachmawati, 2008) from the compound, may be efficacious as anti-microbe 
(Robinson,  1995).  Binahong leaves has  antioxidant, ascorbic acid and total phenol content highly 
(Uchida, 2003), the compound  has the ability against gram-positive and gram-negative bacteria  
(Henson et .al, 2005). Binahong leaves also has  oleanolic  acid content who has  anti-inflammatory 
properties that can reduce pain in burns (Hammond et .al, 2006), the oleanolic acid is contain tri-
terpenoid  (Tshikalange, 2007), and which is antioxidant in plants (Liu , 1995 and Yin et..al, 2007). 
The extracts of Binahong tuber dissolved  with 70% ethanol, has activity against anti-bacteria 
Staphylococcus aureus and E.coli  (Setiaji, 2009). At tuber extracts of Binahong  plant   has free 
radical catcher  activity  (Yuswantina, 2009) and found the protein content (ancordin)  as immune 
stimulant to stimulate antibody formation (Chuang et .al, 2007) . The proteins can stimulate of 
nitrite okside, who can improve the flow of blood carrying nutrients to every tissue cells and 
stimulates the body to produce growth hormone (Netwall et .al, 1996) 

Plants binahong trusted by society, can treat diabetes mellitus, typhoid, hypertension, 
hemorrhoids, Tuberculosis, rheumatic, uric acid,, postpartum recovery, wound healing and post-
circumcision operating, also colitis, diarrhea, gastritis and cancer. (Feri Manoi, 2009).Binahong 
leaves can be cooked and eaten as soup, medium tuber made drinks as a tonic, benefits binahong 
leaves can be used for a variety of leaves and tubers  for food.  

Extractive binahong plants, using a solvent of ethanol and distilled water, then testing the 
method of total phenols by Folin-Ciocalteau (Watman and Mole, 1994) to test Flavonoids with 
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aluminum chloride colorimetric method (Chang et.al, 2002), antioxidant by DPPH method (Osawa 
et.al, 1981 and Amarowitz et.al 2000). While antibiotics was done by a screening test with 
bioassay  method (AOAC, 1995 and FOHI, 2001). 

The report of research, for known Bioactivity research purposes and subtance on Binahong 
plant as antioxidant,  anti-bacteria and antibiotic  for herbal  medicine. 
 

MATERIALS AND METHODS 

Materials 
Fresh leaves and tuber of Binahong plant, seed purchased ENHA  Farm from Depok 

Jakarta Indonesia, cultivation in Gambang, Pahang Malaysia on February, 2010,  Microbial 
standard are Bacillus subtilis (ATCC 6633), Bacillus stearothermophilus (ATCC 7953),  Bacillus 

cereus (ATCC 11 778) and Micrococcus luteus (ATCC 934) planning  for purchasing from the 
Quality Control of Livestock Products Laboratory in Bogor, Indonesia. Standard antibiotic 
Penicillin, Aminoglycosides, and Tetracyclin Maccrolides buy from Sigma-Aldrich.Medium of 
Peptones powder, beef extract, yeast ectract, D (+) glucose, bacto agar, facilities of the Chemical-
bioproses laboratory in Universiti Malaysia Pahang. 
 

Equipments 
Glassware,  blender, Hot plat, mixer, thermometer, micropipette single chanel ,  UV-Vis 
Spectrophotometer- 1800 – Hitachi ,Centrifuge, digital caliper, ,autoclove, incubator 
and.Biohazard. 
 

Method  
Preparation of Sample 

100 g Binahong leaves dissolved in 1 L of distilled water and ethanol, and blended so 
finely and centrifuged, then filtered using Whatman filter paper No.1. While for the tuber 
(rhizoma) of Binahong plant treated the same as the treatment on the leaves 
 

Total phenolic content 

Preparation of Standards 
To transfer 1 ml of diluted Folin-Ciocalteu (FC) reagent  into all  25 ml test tubes. Add 

consecutively 0 (0 ppm), 1 (2 ppm),  2 (4 ppm),  3 (6 ppm),  4 (8 ppm),  6 (12 ppm),  8 (16 ppm  
and 10 ml (20 ppm) of 20 ppm gallic acid standard solution, followed consecutively by 10,  9,  8,  
7,  6,  4,  2 and 0 ml of distill water. Shake well using vortex mixer and add 1 ml of 20% sodium 
carbonate solution and leave to stand for 30 minutes to obtain maximum color development. 
Measure their blue color absorbance (A) by UV-Vis spectrophotometer at 760 nm. Record the 
reading (AU) vs concentration and prepare the calibration curve/ equation to calculate the 
concentration of total phenols in the sample solution (Waterman and Mole, 1994). 

 

Extraction of Samples 
Weigh accurately 1 g of Binahong leaves sample provide into respective 100 ml glass 

beaker. Add 20 ml hot water (80OC), leave for 5 minutes with 3 times stirring using a glass rod. 
Filter through Whatman filter paper into 100 ml volumetric flask Repeat the above extraction 2 
times. Let the extract to cool down, and make up to volume with distilled water. The samples 
extract into each test tube, add 1 ml of diluted FC reagent followed by 1 ml of sample extract and 9 
ml of distilled water. Shake well using vortex mixer. Add 1 ml of 20% sodium carbonate solution, 
shake well and let to stand at room temperature for 30 minutes. Measure their absorbance (A) by a 
spectrophotometer (Waterman and Mole, 1994). 

 

Total flavonoids content  
The total flavonoid content was determined according as the alumunium chloride 

colorimetric method  described by Chang,Yang et.al, (2002). 0,1 gram of sample were respectively 
dissolved in 1 ml distilled water or 1 ml of filtrate sample.This solution (0,5) was mixed with 1,5 



Proceeding of International Conference on Medicinal Plants - Surabaya, Indonesia 21-22 July 2010 

 
 

 231

ml of 95% alcohol or ethanol absolute, 0,1 ml of Aluminum chloride hexahydrate (AlCl3),0,1ml of 
1 M potassium acetate (CH3COOK) and 2,8 ml of distilled water,Incubation at room temperature 
for 40 minutes, after  that measuring at 415 nm by UV-Spectrophotometer. For Blank on 
spectrophotometer we used Distilled water .Quercetin was chosen as a standard using  a seven  
point standard curve (0-50mg/L) The sample leaf and tuber of Binahong plant determined in 
triplicate, the data were expressed as milligram quercetin equivalent (QE/g sample) (Yin-Yuarn,Lin 
and Ching-Yin Tang, 2006). 
 

Activity of DPPH free radical method  

100 uL extract of samples added with about  1.0 mL of DPPH of 0.4 mM and ethanol until  
5.0 mL The compound shaked with Vortex and let on room temperature for  30 minutes. Measured 
solution and blank absorbance with 517 nm wave length.  Result of antioxidant compare  with 
Vitamine E for the standard. The magnitude of radical capture power is calculated using the 
formula:  
                          
                                    (Abs sample-Abs blank) x 100% 
Power antioksidant = ------------------------------------- 

Blank Absorbance  
 

(Osawa et al (1981) and Amarowicz et al (2000) cited by Abdul Rohman and Sugeng Riyanto, 
(2005). 
 

Determination of Activity Anti-bacteria and Antibiotic  
Prepare agar medium culture for each antibiotic group, medium NV-10 for spore  Bacillus 

cereus (ATCC 11778), medium NV-8 for spore  Bacillus subtilis ATCC 6633, medium NV 4 spore 
Bacillus stereothermophilus,medium NV-8 Micrococcus luteus ATCC 9341 and  than prepared for 
standar antibiotic Penicillin 0,01ppm, Aminoglycosides 1 ppm, Microlide 1 ppm and Tetracycline 
1 ppm. Fill in Petridish Media (NV4, NV-8 and NV-10) for selective microorganism, and put of 
paper dish, in to each media selective and than drop of 50 uL of each sample and standard in macro 
plate .The test for sample must be  representative by antibiotic group Penicillin; Amino glycosides 
group; Microlides group  and Tetracycline group .Incubate  36-37OC spend for 24 hour. Measuring 
with  inhibition zone around of paper dish, minimal 2 mm more large than paper dish, and then to 
compare with sample with each standard  antibiotic for representative (AOAC, 1995) 

 

CONCLUSION 
Binahong plant  has a part of biological activities, such total phenolic, flavonoid, 

antioxidant and antibiotic. The activities of Binahong plants that play a role in herbal medicine is 
the content of phenol and flavonoid glycosides in plant form, that can dissolve in water .. 
Flavonoids, found in all parts of plants, such as leaves, stems, roots , flowers, and fruits, may act 
directly as an antibiotic because it can damage the cell wall of bacteria or virus. Due, 
microorganism cannot be developed, and can destroy cancer cell. Phenolics and flavonoids, 
including antioxidant, which is an inhibitor that inhibit oxidation by reacting with free radical and 
free radical in the form stabile., free radicals are unstable molecules. Which has one unpaired 
electron that, so be free to react with the surrounding molecule to obtain these events lasted longer 
in the body it will cause degenerative diseases, cancer and heard deseases .Antioxidant have 
electron  capable of capturing free radicals, so that no electrons which unpaired. 
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Abstract : The antidiabetic effect of Sambiloto Herb was determined in three methods namely alloxan 
induced diabetic rats, glucose tollerance test and normal rats. In this experiment 54 albino male Wistar rats 
weigth between 150 - 200 grams (2 - 3 months old animals) were used. Before treatment the animal were 
fasted 18 hours, then fasting blood glucose levels were measured and the rats were divide into 3 groups. The 
first group undergo alloxan induced i.p (120 mg/kgBW) single dose to get 200 – 400 mg/dl glucose level. 
This group divided into 3 treated groups (A, B, C) which received CMC Na 1% w/v, Sambiloto Herb 1.5 
g/kg BW and glibenclamide suspension 1 mg/kg BW. The blood glucose level were measured after 3 and 5 
hour.  The second group undergo oral glucose administration with the dose 1g/kg BW. This second group 
were also divided into 3 treated groups (D, E, F) which received CMC Na 1% w/v, Sambiloto Herb 1.5 g/kg 
BW and glibenclamide suspension 1 mg/kg BW. Then blood glucose level were measured after ½, 1, 2 and 3 
hour. The third group were also divided into 3 treated groups (G, H, I) which received CMC Na 1% w/v, 
Sambiloto Herb 1.5 g/kg BW and glibenclamide suspension 1 mg/kg BW. The blood glucose level were 
measured after 3 and 5 hour. Stastictical Anava One Way was used and the result showed that on both 
method, Sambiloto Herb were able to lower blood glucose level. 
 
Keywords: Sambiloto, Andrographis paniculata Ness, Andrographis Herb, Diabetes mellitus 

 

 
INTRODUCTION 

Indonesia is a country blessed with an abundant variety of platation which could be used as 
tradisional medicine. Sambiloto is one of many plants which currently gain priority to be developed 
and researched by the BBPOM due to the advantages offered by it such as reducing liver damages, 
lowering blood-glucose level, antihypertension, antidiarrhea, fever, stomach infection, suppressing 
retinosis in angioplastic, myocardial ischemic, lowering blood-lipid level, and curing 
arteriosclerosis (Pribadi, 2007).  

Diabetes mellitus is one of many diseases with raising prevalence, according to WHO, 
Indonesia has an occurrence level reaching up to 4.6% and invading people in productive age of 
45-65 years old (Andayani, 2006). Diabetes mellitus is a disease with an indication of raised blood-

glucose level caused by the insulin deficiency produced by β-cells of Langerhans body (Depkes RI, 
2005). 

There are several methods than can be used to test the effect of blood glucose level 
decrement due to certain drugs, which are hyperglycemic mouse method, normal mouse method, 
and glucose tolerance test method. 
 

METHOD 
Material and Instrument 

Materials used in this research were Sambiloto Extract (Andrographis paniculata Nees), 
Alloxan Monohydrate, CMC Na and Glucose. Instruments used in this research were percolator, 
vacuum rotavapor, and advantage meter apparatus. Animal test subjects were 48 white mice from 
Wistar strain, aged 2-3 months, weight about 200g. 

 

Hyperglycemic Mouse Method 
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In this method, 18 mice were induced to be hyperglycemic by giving 120 mg/kgBW alloxan intra-
peritoneal. After became hyperglycemic, those mice were faster for 18 hours. After that, blood was 
taken to determine fasted blood glucose level (zero hours). Then, those mice given CMC Na 1% as 
control, glibenclamide 1 mg/kgBW as positive control, and sambiloto extract 1.5g/kgBW as trial 
compound. After that, blood glucose level was measured at 3rd and 5th hours. 
 

Glucose Tolerance Test 

Glucose Tolerance Test was perfomed by measure fasting blood glucose level of 18 mice after 
being fasted 18 hours (zero hours). After those mice given CMC Na 1% as control, glibenclamide 1 
mg/kgBW as positive control, and sambiloto extract 1.5g/kgBW as trial compound, those mice 
given 1g/kb BW glucose orally. After that blood glucose level was measured at 30th, 60th, 120th, and 
180th minutes. 

 

Normal Mouse Method 

Fasted blood glucose levels were determined after 18 mice were fasted for 18 hours (zero 
hours). Those mice given CMC Na 1% as control, glibenclamide 1 mg/kgBW as positive control, 
and sambiloto extract 1.5g/kgBW as trial compound. After that, blood glucose level was measured 
at 3rd and 5th hours. 

 

Result and Discussion  
The research’s result revealed: 

1. Hyperglicemic Mouse Method 

 
Test Substance Average Blood Glucose Level at Hours 

0 3 5 

CMC Na 1% 316.33 ± 45.57 374.00 ± 107.01 335.50 ± 71.27 

Glibenclamide 1 mg/kg BW 316.83 ± 39.94 220.83 ± 54.56 192.50 ± 55.28 

Sambiloto Extract 1.5 g/kg 
BW 

316.67 ± 59.27 218.17 ± 96.44 202.00 ± 84.67 

 

 From the result of ANAVA analysis with p ≤ 0.05, there was no significant difference 
between the control group, glibenclamide group and Sambiloto Herbal Extract group at zero hours. 
It shows that the initial condition of those mice at the beginning of test was similar. On the 3rd and 
5th hours, there was significant defference between the groups, therefore, HSD 5% test was done. 
The HSD 5% test on 3rd and 5th hour’s shows that is a significant difference between control 
against positive control and trial group, and no significant difference between positive control and 
trial group. 
 

2. Glucose Tolerance Test 

 
Test Substance Average blood glucose level at minutes 

0 30 60 120 180 

CMC Na 1% 63.83 ± 
13.35 

107.33 ± 
15.82 

100.00 ± 
6.32 

78.67 ± 
9.33 

64.67 ± 
7.89 

Glibenclamide 1 mg/kg 
BW 

63.50 ± 
11.18 

84.33 ± 
8.55 

71.83 ± 
23.70 

42.50 ± 
19.48 

31.67 ± 
7.89 

Sambiloto Extract 1.5 
g/kg BW 

63.83 ± 
6.58 

84.33 ± 
8.38 

72.67 ± 
9.54 

52.83 ± 
4.44 

41.83 ± 
6.68 

 

  From the result of ANAVA analysis with p ≤ 0.05, there was no significant difference 
between the control group, glibenclamide group and Sambiloto Herbal Extract group at zero hours. 
It shows that the initial condition of those mice at the beginning of test was similar. There was 
significant difference between the groups on the 30th, 60th, 120th, and 180th minutes. The result of 
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HSD 5% on 30th, 60th, 120th, and 180th shows there was no significant difference between control 
positive and trial group. 

 

3. Normal Mice Method 

 
Test Substance Average Blood Glucose Level at Hours 

0 3 5 

CMC Na 1% 55.67 ± 4.18 62.33 ± 7.99 63.33 ± 13.08 

Glibenclamide 1 mg/kg BW 55.50 ± 7.09 27.50 ± 7.42 26.33 ± 1.75 

Sambiloto Extract 1.5 g/kg BW 55.50 ± 7.99 46.33 ± 7.92 37.00 ± 5.66 

 

From the result of ANAVA analysis with p ≤ 0.05, there was no significant difference 
between the control group, glibenclamide group and Sambiloto Herbal Extract group at zero hours. 
It shows that the initial condition of those mice at the beginning of test was similar. There was 
significant difference between the groups on the 3rd and 5th hours. Due to the significant difference 
between the group, HSD 5% test was done. Based on that, there was significant differencei the 3rd 
hours between the group it may be due to hypoglycemic effect of glibenclamide that approximately 
2 times greater than trial group and control groups have no effect and lend to increase the blood 
glucose level. On the 5th hours, there was a significant difference between control and two other 
groups based on HSD 5%, while trial and positive control show no significant difference, scaning 
that hypoglycemic effect caused by trial group looks like the positive control group. 
These are the profiles of mice’s blood glucose level tested by 3 methods 
 

Blood Glucose Level of Hyperglicemic Mice
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Picture 1. Blood Glucose Profile of Hyperglicemic Mice 
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Blood Glocose Level of Glucose Tolerance Test
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Picture 2. Blood Glucose Profile of Glucose Tolerance Test 

 

Blood Glucose Level of Normal Mice
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Picture 3. Blood Glucose Profile of Normal Mice 

 

CONCLUSION 

 Based the results above, it can be concluded that the Sambiloto Herbal Extract at 1.5g/kg 
BW could be lower the blood glucose level in normal and hyperglycemic mice. The profil of active 
compound action of Sambiloto Herbal Extract was similar to glibenclamide for hyperglycemic 
mouse method, glucose tolerance test and normal mouse method. It could be seen from lowered 
blood glucose level curve shown by glibenclamide and Sambiloto Herbal Extract 1.5g/kg BW. 
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Abstract: Bengal ginger is a rhizome that has high potency as an antimicrobial agent, which can be applied 
in food production for some reasons such as inhibiting several pathogenic microbes. The aim of this research 
is to study the antimicrobial activity of bengal ginger extract in inhibiting pathogenic microorganisms, 
primarily observed by their cell damages. Twenty five percent of bengal ginger extract using semi polaric 
solvent on maceration extraction showed antimicrobial activity on Gram positive bacteria (Listeria 

monocytogenes), Gram negative bacteria (Pseudomonas sp. and Enterobacter sp.), and mold  (Penicillium 

sp. and Rhizopus oryzae). Bactericidal activity of bengal ginger was detected at the concentration of 2.93% 
and fungicidal activity at the concentration of 3.61%. Gram negative bacteria were more resistant to bengal 
ginger than Gram positive bacteria and molds. The antimicrobial activity was also being compared with 
several commercially used antibiotics such as penicillin-G, streptomycin, and nystatin which showed 
different methods in inhibiting of microorganisms and showed less activity.     
 
Keywords: Antimicrobial activity, bengal ginger extract, Enterobacter sp., Pseudomonas sp., Listeria 

monocytogenes, Penicillium sp., Rhizopus oryzae 
 

 

INTRODUCTION 
Bengal ginger (Zingiber cassumunar Roxburgh) is one kind of spices that hasn’t been used 

widely compared to other spices such as ginger, turmeric, and galangal. Bhuiyan et al. (2008) 
explained if bengal ginger had an antimicrobial effect that could provide longer self-life of many 
food products. Antiseptic agent in bengal ginger itself could also be used as an antifungal agent, 
anti-infection, and anti-inflamation. 

Bhuiyan et al. (2008) found that extract of bengal ginger rhizomes contained 1.84% of 
essential oil which mostly contained terpenoid components. Chamratpan and Homchuen (2005) 
found the active compounds of bengal ginger oil consisted of sabiene (27-34%), g-terpinene (6-
8%), terpinene-4-ol (30-35%), and e-1-(3,4dimetoxyphenil)butadiene (DMPBD) (12-19%). 

Tripathi et al. (2008) found that bengal ginger oil could also be used to inhibit fungal 
activity in several species of fungi such as Penicillium exposum, Aspergillus niger, Mucor 

pyriformis, and Rhizopus stolonifer. There were so many pure components that could be isolated 
from bengal ginger rhizome and proved to have antimicrobial effect, anti-inflamation, antioxidant 
activity, and also antihistamine (Bhuiyan et al., 2008). Bin et al. (2003) found that bengal ginger 
oil could also inhibit yeasts. 

The extraction of bengal ginger oil using steam distillation with water as solvent contained 
25% fenilbutanoid and the oil which provided using petrolium extraction contained 46% 
fenilbutanoid. Main components were sabiene, terpinene, terpinene 4-ol, e-1-(3,4 dimetoxyphenil) 
butadiene (DMPBD) (Bhuiyan et al., 2008). 

Pithayanukul et al. (2006) analyzed the antimicrobial activity of bengal ginger essential oil 
provided from steam distillation and diluted in propilen glikol. Antimicrobial activity was being 
tested on several microorganisms such as Salmonela thypi, Staphylococcus aureus, and Candida 

albicans. The Minimum Bactericial Concentration (MBC) using macrodillution methods was 0.62-
2.5% and the Minimum Fungicidal Concentration (MFC) was 0.31-1.25%. 
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Bengal ginger had so many benefits and natural antimicrobial agents (Bhuiyan et al. (2008) 
and Pithayanukul et al. (2006)), but in some cases the research about the potency of bengal ginger 
extract in inhibiting pathogenic microorganisms hasn’t been provided. The aim of this research was 
to study the potency of bengal ginger (Zingiber cassumunar Roxburgh) extract in inhibiting the 
growth of food pathogenic microorganisms. 

 

MATERIAL AND METHODS 

Materials and Equipments 
The equipments were oven, blender, water heater, filter paper, vacuum pump, water bath, 

rotary evaporator, disposable petri disc, incubator, micro pipette, spatulla, ose, reaction tube, 
vortex, light microscope, electron microscope, autoclave, laminar air flow, refrigerator, analytic 
balance, and desk balance.  Bengal ginger (Zingiber cassumunar Roxburgh) rhizomes were 
provided from Jamoe Iboe Natural Herbs Industries, Klaten, Central Java, materials used in 
analysis consisted of solvents (water, hexane, and ethyl-acetate), Gram negative bacteria 
(Enterobacter sp. and Pseudomonas sp.), Gram positive bacteria (Listeria monocytogenes), and 
fungi (Rhizopus oryzae dan Penicillium sp.) were provided from SEAFAST (South East Asian 
Food and Agriculture Science and Technology) IPB, Bogor; KH2PO4, HCl, NaOH, sea salts, 
Nutrient Broth, Nutrient Agar, Potato Dextrose Broth, Potato Dextrase Agar, Penicillin-G, 
Streptomycin, and Nystatin. 

 

Research Procedure 
The extraction of bengal ginger rhizomes used maceration method with three solvents 

(polar (water), semi polar (ethyl-acetate), and non-polar (hexane)); the extraction of essential oil 
used steam distillation; antimicrobial activity test used well diffusion with five different extract 
concentrations (2, 10, 15, 20, 25%), and detailed test (determination of MIC, MBC, and MFC; 
comparison between extract activity with antibiotics).   

 

Statistical Analysis 
Statistical test which was used in the interaction between types of solvent and extract 

concentrations with antimicrobial activity was two factor random operations with two replications.  

 

RESULTS AND DISSCUSSION 

Bengal Ginger Extraction and Phyto-chemical Analyses 
Drying of bengal ginger (400C with cabinet dryer) reduced the moisture content from 

61.9% and powdered until 10.5%. Table 1 showed the biggest extract yield value was provided 
from water 13.02%, ethyl-acetate 4.92%, and hexane 2.60%, meanwhile the essential oil was 
3.15%. Mostly bioactive components of bengal ginger were polar. Selvy (2008) said that the 
extraction using polar solvent from Curcuma zedoaria provided the biggest yield (6.85%), 
followed with the semi-polar solvent (3.68%), and non polar solvent (1.21%).  

Bioactive compounds which contained in bengal ginger extract are alkaloid, saponin, 
phenolic, flavonoid, triterpenoid, and glycoside. Cowan (1999) explained that several phenolic 
compounds such as flavonoid, terpenoid, and alkaloid which often appeared in plants had 
antimicrobial activity. Yuniwaty (2007) used maceration extraction using polar solvent in 
extracting alkaloid and saponin. Extraction using semi polar solvent could extract triterpenoid, 
phenol, flavonoid, and also alkaloid. Extraction using non polar solvent could extract terpenoid and 
flavonoid. 

Extraction using steam distillation produced essential oil. Bengal ginger essential oil 
contained many terpenoid compounds (Chamratpan & Homchuen, 2005). Terpenoid compound 
mainly contained in the oil was terpinen-4-ol approximately 30-35%. Bengal ginger oil could be 
used to inhibit fungal activity (Tripathi et al., 2008). Bengal ginger oil could inhibit yeast (Bin et 

al., 2003). The active compounds in bengal ginger oil had antioxidant and antimicrobial effects 
(Bhuiyan et al., 2008). 
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Table 1: Extract yield and Phytochemical qualitative analysis 

 Water Ethyl-acetate Hexane 

Extract yield value 13.02% 4.92% 2.60% 

Phytochemical Components 

Alkaloid + + + 

Saponin + + + 

Tannin - - - 

Phenolic + + + 

Flavonoid + + + 

Triterpenoid + + + 

Steroid - - - 

Glicoside + + + 

Note : + : Positive 
- : Negative 

 

Antimicrobial Activity and Chosen Extract  

Antimicrobial activity of bengal ginger extract was done using four types of extraction and 
five types of extract concentration (5, 10, 15, 20, and 25 % (b/v)), activity contacted during 
optimum growth phase using well methods. Parhusip (2006) found the optimum growth phase of 
bacteria was 8 hours and fungi were 24 hours. The activity was counted using the diameter of the 
transparent zone (inhibitory zone) using caliper. Most of water, hexane, and steam distillation 
extract could not inhibit the tested microorganisms, in which they showed inhibition on fungi in 
higher concentration. 

Several references which could explain why the inhibition using hexane was vulnerable 
were the solvent extraction could not extracted non polar bioactive compound which were 
important in inhibiting microorganisms. In water extraction itself, also could not extracted 
terpenoid which was in non polar phase (because water is basically polar). Teuscher (2003) 
explained that normally, most of essential oils were the mixture of lipophilic and aromatic 
compounds. Most of essential oils had phenolic and terpenoid compound. Bengal ginger oil which 
provided from steam distillation could only show activity in fungi, but not in bacteria. Tripathi et 

al. (2008) explained that bengal ginger oil had antifungal activity. This research showed that in 
bengal ginger oil could extract terpenoid compound which was no polar compound. Hammer et al. 
(1998) explained that terpenoid compound was the one which had important role in fungal 
inhibition. The less activity in the oil was mainly caused by less concentration used. Ethyl-acetate 
extract mainly showed higher inhibitory zone on Rhizopus oryzae (8.10-8.25 mm) in the same 
concentration with essential oil (3.90-4.00 mm). Semi polar solvent could extract either polar or 
non polar compounds. In this case, all active compounds that potentially had antimicrobial activity 
could be extracted well enough. 

Figure 1 a) and b) showed inhibitory zone on Gram negative bacteria (Enterobacter sp. and 
Pseudomonas sp.) Higher concentration showed higher inhibitory zone. Inhibition detected in 5-
25% concentration. Basically, inhibitory zone provided on these bacteria were relatively small 
(0.70-3.55 mm on Enterobacter sp. and 1.90-3.65 mm on Pseudomonas sp.). This results mainly 
caused by the complexity ph Gram negative bacteria’s cell wall. Samarayanake (2002) explained 
that Gram negative bacteria cell wall mainly contain lipopolysacharide, protein, phospolipids, and 
thin layer of peptidoglican. All these cell wall compounds made Gram negative bacteria more 
resistant while were contacted with extract. 

Figure 1c) showed the inhibitory zone on Gram positive bacteria                                    (L. 

monocytogenes). Inhibitory zone were increased as the concentration was being increased. 
Inhibitory zone on Gram positive bacteria showed higher result (2.30-7.55 mm) if compared to 
Gram negative bacteria. Samarayanake (2002) explained that in bacteria’s cell wall usually 
constructed of many thin layers outside the cytoplasmic membrane. Inner layer of bacteria’s cell 
wall constructed from different thickness of peptidoglican layer, based on the bacterial types itself. 
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Polar compound (water) was the main solvent usually needed by microorganisms to provide cell 
metabolism (Mardigan & Martinko, 2006). This result mainly based on the polarity on important 
molecules which mainly polar in polarity, so that they could dissolve in polar solvent. Those 
diluted components could freely pass cytoplasmic membrane using active transport system. Those 
components could be the nutrition or also metabolic secretion. 
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Notes :  Superscript notation showed difference in 5% significance value 

Figure . Inhibitory zone ethyl-acetate extract on a) Enterobacter sp. b) Pseudomonas sp.                                                                  

c) L. monocytogenes d) Penicillium sp. e) R. oryzae 

 

Samarayanake (2002) explained that Gram positive bacteria’s cell wall had difference 
compared to Gram negative bacteria’s cell wall. Gram positive bacteria’s cell wall had thicker 
peptidoglican layer. Gram negative bacteria had more complex cell wall structure than Gram 
positive bacteria. 

Figure 1d) and e) explained the inhibitory zone in fungi (Penicillium sp. and R. oryzae). 
Inhibitory zone in fungi mainly showed higher value in higher concentration. The higher inhibitory 
zone in fungi (3.55-7.35 mm on Penicillium sp. and 1.15-8.25 mm on R. oryzae) mainly caused in 
the semi polar extraction success in extraction bioactive compounds such as terpeniods. 

Walker & White (2005) explained that fungi were eukariotic organisms which had more 
complex cell wall. Samarayanake (2002) explained that in eukariotic organisms’ cell wall and 
membrane contained sterol components. The main component which constructed fungi’s cell wall 
was lipid based component, ergosterol (Ghannoum & Rice, 1999). Ergosterol has the same polarity 
with bengal ginger active compounds which was terpenoid (non polar). Chamratpan and 
Homchuen (2005) found the dominant terpenoid compound in bengal ginger extract was terpinene-
4-ol. Hammer et al. (1998) found terpenene-4-ol which was provided from tea tree (Melaleuca 

alternifolia) had inhibitory activity on fungi and yeasts. The chosen extract would be extract using 
ethyl-acetate 25% was chosen for further research.  

 

Determination of MIC, MBC, and MFC 

Table 2 showed the activity of the extract which basically could effectively kill Gram 
positive bacteria (5.41% MBC), fungi (3.61% and 6.08% MFC), and Gram negative bacteria 
especially Pseudomonas sp. (2.93% MBC). Pithayanukul et al. (2006) explained that in bengal 
ginger extract MBC value would be 0.62%-2.50% and MFC value would be 0.31-1.25%. The 
purity of extract and method in determining the value of MBC and MFC can show different 
activities compared to Pithayanukul et al. (2006) and Bloomfield (1991). 
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Table 2: MIC, MBC, and MFC value of Bengal ginger extract on tested microorganisms 

Microorganisms MIC MBC MFC R
2
 

Enterobacter sp. 1.49% 5.99% - 0.82 

Pseudomonas sp. 0.75% 2.93% - 0.83 

Listeria monocytogenes 1.35% 5.41% - 0.81 

Penicillium sp. 0.90% - 3.61% 0.84 

Rhizopus oryzae 1.52% - 6.08% 0.82 

 

Comparison Between Extract and Antibiotic Activity 

 
Table 3: Penicillin-G activity test 

Microorganisms 25% 

Extract 

Penicillin-G 

10 ppm 50 ppm 100 ppm 

Enterobacter sp. 2.10 mm 0.00 mm 0.00 mm 0.00 mm 

Pseudomonas sp. 2.70 mm 0.00 mm 0.00 mm 0.00 mm 

Listeria monocytogenes 4.80 mm 7.90 mm 8.30 mm 9.20 mm 

Penicillium sp. 7.30 mm 0.00 mm 0.00 mm 0.00 mm 

Rhizopus oryzae 8.25 mm 0.00 mm 0.00 mm 0.00 mm 

 

Table 4: Streptomycin activity test 
Microorganisms 25% 

Extract 

Streptomycin 

10 ppm 50 ppm 100 ppm 

Enterobacter sp. 2.25 mm 3.85 mm 6.90 mm 9.50 mm 

Pseudomonas sp. 2.80 mm 5.40 mm 7.00 mm 7.30 mm 

Listeria monocytogenes 7.15 mm 5.95 mm 9.20 mm 9.80 mm 

Penicillium sp. 7.55 mm 0.00 mm 0.00 mm 0.00 mm 

Rhizopus oryzae 8.10 mm 0.00 mm 0.00 mm 0.00 mm 

 
Table 5: Nystatin activity test 

Microorganisms 25% 
Extract 

Nystatin 

10 ppm 50 ppm 100 ppm 

Enterobacter sp. 2.1 mm 0.00 mm 0.00 mm 0.00 mm 

Pseudomonas sp. 2.55 mm 0.00 mm 0.00 mm 0.00 mm 

Listeria monocytogenes 6.20 mm 0.00 mm 0.00 mm 0.00 mm 

Penicillium sp. 7.45 mm 8.60 mm 9.75 mm 11.90 mm 

Rhizopus oryzae 8.10 mm 9.40 mm 10.00 mm 11.55 mm 

 
Table 3 explained that penicillin-G could not used to inhibit Gram negative bacteria and 

fungi. Parhusip (2006) could not use this antibiotic towards Gram negative bacteria. Gram negative 
bacteria’s cell wall was more complex than Gram positive bacteria. Suwandi (1992) explained that 
penicillin-G could inhibit peptidoglican and teicoic acid synthesis that appeared mostly in Gram 
positive bacteria. Samarayanake (2002) explained that in the periplasmic chamber (only appeared 
in Gram negative bacteria), could also being produced lactamase enzyme which could destroy 
penicillin antibiotics. Ganiswaraa (1999) explained that several Gram negative bacteria such as 
Pseudomonas aeruginosa and Escheria coli could provide penicillinase enzyme which could 
degradate penicillin. This antibiotic was effective in inhibiting Gram positive bacteria (7.90-9.20 
mm) and not for fungi. 

Table 4 showed that streptomycin was effective to use in inhibiting Gram positive bacteria 
and Gram negative bacteria. Ganiswarab (1999) explained that streptomycin could bother protein 
synthesis by destroying ribosome in bacteria cell. The bengal ginger extract showed less activity 
than the streptomycin. 
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Table 5 showed that nystatin was effective to inhibit fungi (Penicillium sp. and R. oryzae). 
Nystatin is a membrane-active polyene antibiotic that is thought to kill fungal cells by forming ion-
permeable channels (Cautinho & Prieto, 2003; Bahry, 1999). Nystatin was provided from 
Streptomyces nousei in which the toxicity level was not significantly inhibiting bacteria. The 
reason was nystatin binded sterol compound, which mainly found in fungi cell wall structure, Abu-
Elteen and Hamad (2005) explained that nystatin interrupted cell membrane permeability so, it 
caused leaks in that membrane. Cell would die by the anaerobic or aerobic respiration inhibition. 

 

CONCLUSION 

Bengal ginger (Zingiber cassumunar Roxburgh) extract from maceration extraction using 
semi polar ethyl-acetate solvent was proved to have antimicrobial activity on Gram negative 
bacteria (Enterobacter sp. and Pseudomonas sp.), Gram positive bacteria (L. monocytogenes), and 
fungi (Penicillium sp. and R. oryzae). MIC was 0.75-1.52%; MBC was 2.93-5.99% and MFC was 
3.61-6.08%. The chosen concentration used in this research was 25%. Essential oil was proved to 
inhibit fungal activity on those two types of tested fungi. The extract had less activity compared to 
antibiotics (penicillin-G, streptomycin, and nystatin). 
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Abstract: From the methanol extract of stem bark of Vatica flavofirens Sloot, had been isolated four 

oligomerstilbenoids, namely, ε-viniferin, vaticanol A, B, and G. The structure of these compounds was 
determined based on their UV and IR spectra in comparison with those reference compounds. The cytotoxic 
activities of these compounds were evaluated against murine leukemia P-388 cells with vaticanol A IC50 =  
40,0 µg/ml, vaticanol B IC50 20,0 µg/ml, and vaticanol G IC50 62,5 µg/ml. That vaticanol B was the most 
active in inhibiting the murine leukemia P-388 cell 
 
Keywords : Vatica flavofirens Sloot, Dipterocarpaceae, oligomerstilbenoids, cytotoxic,  P-388 cells 

 

 

INTRODUCTION 

Dipterocarpaceae plants, which are essentsially tropical evergreen rainforest trees, are 
distributed over a large area of tropical Africa and Southeast Asian regions from India to New 
Guinea, while Borneo is the richest in the species. This family consist of 16 genera and it has 
approximately 600 species in the world while 9 genera and 347 species among them are available 
in Indonesia. A genus Vatica comprising 65 species belongs to the largest subfamily 
Dipterocarpoideae in Dipterocarpaceae, most of which distributes in Southeast Asia (Symington 
etc., 1974)  

Dipterocarpaceae plants have shown to be a rich source of resveratrol oligomers derived 
from a stilbene, resveratrol (4,3’,5’-trihydroxystilbene) (Sotheeswaran, 1993; Hakim, 2002; Zgoda-
Pols, 2002; Ito, 2001-a; 2001-b). These compounds including a series of oligomers, such as 
resveratrol dimers (Muhtadi etc., 2006), trimers (Noviany etc., 2003), tetramers (Muhtadi etc, 
2008), hexamers, heptamers and octamers, could be of significance to the chemotaxonomy of 
Dipterocarpaceae. 

The resveratrol oligomers also showed interesting biological activities, it’s include 
antifungal, anti-HIV , antibacteri, (Zgoda-Pols, 2002), antiinflamation (Huang, 2001), cytotoxic 
(Ito, 2001-b), and hepatoprotective (Oshima, 1993). The cytotoxicity effects of some oligomers 
receive more attention by some researchers and resulted that vaticanol C, a tetramer resveratrol, 
showed strong cytotoxicity effect against murine tyrosinase cells (Ito, 2003). The cytotoxicity 
effects of resveratrol oligomers on murine leukemia P-388 cells are, however, still limited. 
Therefore, testing of the oligomers on the murine leukemia P-388 cells could be of interesting. 

Vatica flavofirens, Sloot was endemic in South East Sulawesi and so far the chemical 
compound of this plant has never been reported. We now report on the isolation and structure of (-

)-ε-viniferin (1), (-)-vatikanol A (2), (-)-vatikanol B (3), and (+)- vatikanol G (4), and X compound 

(5) isolated from the stem bark extract of V. flavofirens, as well as their cytotoxicities against P-
388 cells.  
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EXPERIMENTAL 

General Experimental Procedure 

Melting point was determined on a micro-melting point apparatus and uncorrected. The optical 
rotation was determined on polarimeter Perkin-Elmer 341 in MeOH. UV and IR spectra were 
measured with cary varian 100 Conc. And Pelkin-Elmer Spectrum One FTIR spectrophotometers, 
repectively. Vacuum Liquid Chromatography (VLC) was carried out using Merck Si gel 60 GF254, 
flash chromatography with Merck Si Gel 60 (230-400 mesh), column chromatography using Si gel 
Merck 60 (60-70 mesh), and radial chromatography using Merck Si gel 60 PF254. TLC analysis 
was performed on precoated Si Gel plates (Merck Kieselgel 60 GF254, 0,25 mm, 20x20 cm) 
 

Plant Material 
Sample of the stem bark of V. flavofirens was collected from Hutan Pohara, South East Sulawesi 
and identified by Herbarium Bogoriense staffs, Bogor. 

 

Extraction and Isolation 
Powdered and dried bark of V. flavofirens (1 Kg) was extracted successively with MeOH at 

room temperature (overnight, three times). The solvent was evaporated in vacuo to afford a 
concentrated MeOH extract (97,85 g) and was dissolved in ether to afford residue and filtrate, 
filtrate evaporated, gave 50.45 g of MeOH extract. The MeOH extract was further fractionated by 
VLC eluted with n-hexane-EtOAc with increasing polarity to give 16 fractions. These fractions 
were grouped on the basis of TLC into four fractions II-III-IV-VII  

Fractions II (0,369 mg), was fractionation by radial chromatography eluted with CHCl3-

MeOH=1:1 to gave (-)-ε-viniferin (1). Fractions III (600 mg) on purification using radial 
chromatography eluted with CHCl3-MeOH (8,5:1,5) afforded 3 fractions (IIIA, IIIB, IIIC) were 
grouped on the basis of TLC. Further purification of fractions IIIC with redial chromatography 
(silica gel, Aseton:heksan:CHCl3 ) afforded 80 mg (-)-vatikanol A (2). Purification of Fraction IV 
(800 mg) with redial chromatography (silica gel, aseton:heksan:CHCl3 = 4,5 : 3 : 2) afforded (50 
mg) (-)-vatikanol A (2) came from Fraction IVD-F. Fraction VII (3g) was subjected VLC eluted 
with CHCl3-MeOH with increasing polarity to afford 6 fractions (VIIA-F). Fractions VIIC (397 
mg) was further separated an purification with redial chromatography (silica gel, CHCl3-MeOH, 
gradient) afford 4 compounds, (-)-vatikanol A (2) 20 mg, (-)-vatikanol B (3) 60 mg, and (+)- 

vatikanol G (4) 233 mg. 
 

Cytotoxicity Assay:,  
Cytotoxic test on compound against murine leukimia P-388 cells was carried out according to the 
method described previously based on the method of Alley et al. (1988). 
 

(-)-εεεε-viniferin (1) (dimmer), obtained as a yellow powder, mp.172-176 oC. [α]25
D  -44 (c = 0,1, 

MeOH);  UV (MeOH) λmax nm = 203, 225, and 323; UV (MeOH+NaOH) λmax nm = 209, 243, and 
346; IR (KBr) νmax cm-1 : 3369, 2920, 1605 1514 1450, and 833.  
 
(-)-vatikanol A (2) (trimers), obtained as a yellow-brown powder, mp. 213-215 oC. [α]25

D  -190 (c 
= 0,1, MeOH) . UV (MeOH) λmax nm = 203, 280; UV (MeOH+NaOH) λmax nm = 208 dan 287.  IR 
(KBr)  νmax cm-1 = 3347, 2971, 2920, 1609, 1512, 1450, and 829.  

 
(-)-vatikanol B (3) (heptamers), obtained as a yellow-brown powder, mp. 207-210 oC.[α]25

D  -31 (c 
= 0,1, MeOH); UV (MeOH) λmax nm : 204, 227, and 284; UV (MeOH+NaOH)  λmax nm: 207, 229, 
and 286;  IR (KBr) νmax cm-1 = 3398, 2920, 1614, 1514, 1450, and 832.  

 

(+)- vatikanol G (4) (trimers), obtained as a yellow powder, mp. 240-243 oC. [α]25
D  +112 (c = 0,1, 

MeOH); UV (MeOH) λmax nm : 205, 230, and 281; UV (MeOH+NaOH)  λmax nm : 210, 235, and 
286; IR (KBr) νmax  cm-1 = 3369, 1611, 1510, 1450, and 834  
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RESULT AND DISCUSSION 

Fractionation and purification the stem bark extrack methanolic of V. flavofirens was 

produce four oligostilbenoids namely ε-viniferin (1), vatikanol A (2), B (3), dan G (4). The 
structure of these compounds was determined based on their UV and IR spectra in comparison with 
those reference compounds. 

Compound 1, obtained as a yellow powder, mp.   172-176 oC.  [α]25
D  -44 (c = 0,1, MeOH);  

The UV spectrum (MeOH) λmax nm : 203, 225, 323 (shoulder), showed these compound 
characteristic for stilbene, UV (MeOH+NaOH) λmax nm : 209, 243, 346 characteristic for 
unconjugated phenolic chromophore. IR spectrum (KBr) νmax cm-1 : 3369, 2920, 1605 1514 1450, 
and 833, The IR spectrum of 1 exhibited the presence of hydroxyl (3369cm-1), CH aliphatic (2920 
cm-1), aromatic group (1605, 1514, and1450 cm-1), and the absorption for para-disibtuted benzene 
(833 cm-1). Comparative data IR and UV spectrum of compound 1 showed similarities to the ε-
viniferin that previously had been reported. Further supported by comparing how large the peaks 
of IR spectra of compounds 1 coincides with the spectrum of ε-viniferin (dimer), which is around 
98%. 

Compound 2, obtained as a yellow-brown powder, mp. 213-215 oC. [α]25
D  -190 (c = 0,1, 

MeOH) . The UV spectrume (MeOH) λmax nm : 203, 280 (shoulder) was characteristic phenolic 
cromophore for stilbene; UV (MeOH+NaOH) λmax nm : 208 dan 287 characteristic for 
unconjugated phenolic chromophore (a simple phenolic). IR spectrum (KBr)  νmax cm-1: 3347, 
2971, 2920, 1609, 1512, 1450, and 829. The IR spectrum of compound 2 showed the presence of 
hydroxyl (3347cm-1), CH aliphatic (2971 and 2920 cm-1), aromatic group (1609, 1512, and 1450 
cm-1), and absorption for para-disibtuted benzene (833 cm-1). Comparison factor of IR spectra 
compound 2 and vaticanol A was 93 %.  
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Compound 3, obtained as a yellow-brown powder, mp. 207-210 oC.[α]25
D  -31 (c = 0,1, 

MeOH); The UVspectrum (MeOH) λmax nm : 204, 227, and 284 (shoulder) was characteristic 
phenolic cromophore for stilbene; UV (MeOH+NaOH)  λmax nm: 207, 229, and 286 characteristic 
for simple phenolic chromophore; IR (KBr) νmax cm-13398, 2920, 1614, 1514, 1450, and 832, the 
IR spectrum exhibited the presence of hydroxyl (3398 cm-1), CH aliphatic (2920 cm-1), aromatic 
group (1614, 1514, and 1450 cm-1), and absorption for para-disibtuted benzene (833 cm-1). 
Comparison factor of IR spectra compound 3 and vaticanol B was 97 %.  

Compound 4 obtained as a yellow powder, mp. 240-243 oC. [α]25
D  +112 (c = 0,1, MeOH); 

The UV (MeOH) λmax nm : 205, 230, and 281 (shoulder) was characteristic phenolic cromophore 
for stilbene; UV (MeOH+NaOH)  λmax nm : 210, 235, and 286 characteristic for simple phenolic 
chromophore; IR (KBr) νmax  cm-1 : 3369, 1611, 1510, 1450, and 834, the IR spectrum showed the 
presence of hydroxyl (3369 cm-1), CH aliphatic (2920 cm-1), aromatic group (1614, 1514, and 1450 
cm-1), and absorption for para-disibtuted benzene (833 cm-1). Comparison factor of IR spectra 
compound 4 and vaticanol G was 97 %.  

From the results of research studies have been done by other researchers showed that 
compounds 1-4 have been found also from several other plants in the family Dipterocarpaceae. 

The cytotoxic activities of (-)-vaticanol A (2), (-)-vaticanol B (3) and (+)-vaticanol G (4) 
were evaluated against murine leukaemia P-388 cells. The IC50 values of all compounds were 40,0; 
20,0; and 62,5 µg/ml, respectively. Comparing the activities of compounds 2-4 revealed that 
compound 3 was the most active cytotoxicity on murine leukemia P-388 cells compared to the 
others. 

 

CONCLUSION 

Four oligomerstilbenoids, (-)-ε-viniferin, (-)-vaticanol A, (-)-vaticanol B, and (+)-vaticanol G had 
been isolated for the first time from the methanol extract of the stem bark of Vatica flavifirens 

Sloot endemic of South East Sulawesi. The structures of these compounds were determined based 
on IR and UV spectral analysis and comparison with respective standard compounds. vaticanol B 
showed the most active cytotoxicity on murine leukaemia P-388 cells compared to the others.  
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Abstract : Five concentration of ethanol extract of Piperis nigri Fructus (Black pepper), i.e. 1,3, 5, 7 and 9 
ppm were investigated their activity against Aedes aegypti Linn. larva. Temephos 2 ppm and tap water were 
used as the positive and negative control respectively. All treatments were done in five times replication. The 
number of dead  larvas after 24 hours exposure was then calculated. The data were analysed  using Probit 

analysis. It can be concluded that there was significant difference on the ability between the negative control 
and all five concentration of ethanol extract tested against the larva. However there was no any significant 
difference of ethanol extract 9 ppm compared to that of positive control. LC 90 (Lethal Concentration 90% ) is 
8.374 ppm.  
 
Key words: Larvacide,  Aedes aegypti Linn. Piperis  nigri Fructus 

 

 

INTRODUCTION 
Dengue Haemorrhagic Fever (DHF) represent one of infection disease which is caused by 

arbovirus and spreaded through mosquito Aedes intercession. Generally in South East Asia as well 
as in Indonesia epidemic Dengue Haemorrhagic Fever related to the distribution of Aedes aegypti 
Linn., considering that this mosquito especially multiplies indoor, antropophilic and take blood of 
human being as its food [1] 

Data of Case of DHF in Indonesia in the year of 2003 showing improvement of about 24% 
compared to that in the year 2002. This phenomenon needs special attention and also the maximum 
effort to overcome and degrade fatality [2]. The best to do to stay away of dengue is precaution 
from the infection. One of program of prevention based on disconnection of enchain infection is by 
controlling the infection vector, i.e. mosquito of Aedes aegypti Linn. 

Eradication of Mosquito which is at most conducted by the use of synthetic chemical 
insecticide in short-range is very effective because it can reduce population of mosquito quickly, 
practically, relatively cheap and is acceptable by the society [3]. However since the larvas are still a 
life, new mosquito will be born again and later on they can cause this disease to arise. The number 
of Aedes in Indonesia is controlled by using insecticide, in the form of adultiside, larvacide, 
synthetic chemical larvacide used occasionally is temephos [2] 

Usage of synthetic chemical insecticide can worry and menace environmental balance. In this 
time the use of plant as insecticide has been observed, for example tobacco and pyrethrum [4] 
which are more beneficial because they are biodegradable. Among plants having insecticide 
activity, fruit (fructus) of Piper nigrum L. (Black pepper) have high insecticidal effect and superior 
against crop pest and other insects such as mosquito [5]. 

Fruit (fructus) of Piper nigrum L. (Black pepper) contain 1%-2.5% of essential oil; 
(consists of terpen hydrocarbon: phelandren, kariofilen, antoksiline, dipentene, limonene); 4%-10% 
khavisin; 5%-9% piperine; piperidine; piperic acid; 7%  lipid; 36% amylum  and 12% water [6,7]  
These compounds  have been expected to be able to kill larva of Aedes aegypti Linn. 

Sample of this research is ethanol extract of Piperis Nigri Fructus. The extract is obtained 
from soxhletation of fruit (fructus) of Piper nigrum L. (Black pepper) to kill larva mosquito  Aedes 

aegypti Linn in order to obtain the LC90 value. 
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EXPERIMENTAL 

Plant material 

Fruit (fructus) of Piper nigrum L. (Black pepper) were collected from Pabean market  
Surabaya, contain 1,08 % v/b of essential oil 

 

Test animal 
Animal used in the research is larva of Aedes aegypti Linn. of early stage  Instar III-IV. 

 

Extraction 

Dried fruit (fructus) of Piper nigrum L. (Black pepper) 250 g, were extracted with 96% 
ethanol by Soxhletation. Filtrat was evaporated under vacuum (50oC) and then  water bath  (60oC).  
 

Preparation of test sample 
100 mg ethanol extract of Black pepper is diluted in aquademineralisata until 100 ml. 0,1 g 

tween 60  is added for increasing the solubility of the extract. Concentration of the test solution (1, 
3, 5, 7 and 9 ppm) were prepared by dilution of the mother solution. 2 ppm temephos was used as 
positive control. 
 

Larvacide Test 

Larvacide Test was done to get LC90 of death larva of Aedes aegypti Linn. The test  sample 
was pipetted in accordance to the test concentration, then 20 of larvas of Aedes aegypti Linn. were 
put into a plastic glass  containing a small volume of tap water, the sample was poured followed by 
tap water until a volume of 100 ml. 
          The number of dead larvas after 24 hours was counted. The data were calculated using Probit 
analysis (SPSS program 15.0 for windows) to calculate LC90 (Lethal Concentration 90%, 
concentration of ethanol extract of Black Pepper that kill  90% of Larva Aedes aegypti Linn). 
 

RESULT AND DISCUSSION 
Larvacide Test 

       Essential oil of ethanol extract of Black peper consists of terpen hydrocarbon phelandren, 
kariofilen, antoksiline, dipentene, limonene; khavisin about 4%-10%.[6,7] 
        Essential oil grouped of terpen hydrocarbon, i.e. limonen works as anti-acetylkolinesterase. 
Secretion of asetil kolinesterase enzyme was pursued causing the degradation of asetilcholin to 
produce cholin and acetic acid. This condition results to heaping of acetylcholin that generate 
muscle paralysis. Limonen works as larvacide by poisoning the nerve. [8].  Ethanol extract of 
Black pepper also contains piperine that have insectiside action [9]  
      Paralysis muscle will lead to stress respon of the larva resulting to irregular larva movement 
continued by spastic or even death. Data of the number of dead larva of Aedes aegypti Linn. can be 
seen in table 1 and 2. 
        The data were analysed using Probit analyse (SPSS program 15.0 for windows) to calculate 
LC90 of ethanol extract of Black Pepper . It can be concluded that there was significant difference 
on the ability between the negative control and all five concentration of ethanol extract tested 
against the larva However there was no any significant difference of ethanol extract Black Pepper 9 
ppm compared to that of positive control (Temephos 2 ppm). The LC 90 (Lethal Concentration 90% 
larva) is 8.374 ppm. 
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Tables 1: Data of the number of dead larva Aedes aegypti Linn. on Larvacide effect test ( n = 20) 

Concentration (ppm) Sum up Death of Larva Mean ± SD 

R1 R2 R3 R4 R5 

NC 0 0 0 0 0 0 ± 0.00 

EEBP 1 1 1 1 1 1 1 ± 0.00 

EEBP 3 5 5 5 4 5 6 ± 0.00 

EEBP 5 10 11 10 10 11 10.4 ± 0.84 

EEBP 7 14 15 15 15 16 15 ± 0.45 

EEBP 9 19 19 19 18 19 18.8 ± 0.45 

PC 19 19 20 19 19 19.2 ± 0.45 

Boldness : R1, R2, R3, R4, R5 = first replication; second replication; third replication; fourth 

replication and  fifth replication; NC = Negative Control (tap water); EEBP = Ethanol 

Extract of Black Pepper; PC = Positive Control (Temephos 2 ppm) 

 

Tables 2: Result of Percentage of Death of Larva Aedes aegypti on Larvacide effect test (n = 20) 

Concentration (ppm) Sum up Death of Larva( % ) Mean ± SD 

R1 R2 R3 R4 R5 

NC 0 0 0 0 0 0 ± 0.00 

EEBP 1 5 5 5 5 5 5 ± 0.00 

EEBP 3 25 25 25 20 25 24 ± 2.24  

EEBP 5 50 55 50 50 55 52 ± 2.74 

EEBP 7 70 75 75 75 80 75 ± 3.54 

EEBP 9 95 95 95 90 95 94 ± 2.24 

PC 95 95 100 95 95 96 ± 2.24 

Boldness : R1, R2, R3, R4, R5 = first replication; second replication; third replication; fourth 

replication and  fifth replication; NC = Negative Control (tap water); EEBP = Ethanol 

Extract of Black Pepper,  

                    PC = Positive Control (Temephos 2 ppm) 

 

CONCLUSION: 

           According  to the data analysis at this research, there was can be concluded that ethanol 
extract Black Pepper from Piper nigrum L. have  larvacide effect  against Aedes aegypti Linn. larva 
of early stage  Instar III-IV. The LC90  (Lethal Concentration 90% larva) is 8.374 ppm. 
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Abstract: Indonesia has the largest area (± 42,550km
2
) and the most diversity (± 45 species) of 

mangrove plant ecosystem in the world.  Acanthus ilicifolius is widely found in Segara Anakan 

mangrove forest, which is located in Cilacap, Central Java Indonesia. This study was aimed to 

examine the free radical scavenging activity of methanolic extract (ME) and its water (WF) and 

ethyl acetate fraction (EAF) from skin barks, roots, leaves and fruits of Acanthus ilicifolius. Free 

radical scavenging activity were evaluated by using DPPH method for ME in serial concentration 

of 500, 400, 300, 200 and 100µg/ml. WF and EAF were measured  in serial dilution of 1, 2, 4, 8, 

and 16 times. The result found that ME showed free radical scavenging activity with IC50 value of 

541.78µg/ml. It was six times weaker than d-α-tokoferol (IC50 89.92µg/ml) and four times weaker 

than buthylatedhydroxytoluene (BHT) (IC50 142.58µg/ml) which were used as a control.  It also 

found that activity of WF was higher than EAF to scavenge free radical. In conclusion, ME, WF 

and EAF of Acanthus ilicifolius exhibited an activity as scavenger of free radicals from DPPH. 

 

Keywords: Acanthus ilicifolius, free radical scavenging activity, DPPH 

 

 

INTRODUCTION 

Indonesia has the largest area (± 42,550km
2
) and the most diversity (± 45 species) of 

mangrove plant ecosystem in the world [Purnobasuki, 2004]. Acanthus ilicifolius is a plant that 

widely found as gulmae in Segara Anakan mangrove forest Cilacap, Central Java, Indonesia 

[Purnobasuki, 2004]. All part of this plant is used traditionally by local people to treat various 

ailments. Its fruits is used as aphrodisiac and asthma reliever, whereas its fruits, leaves and roots is 

used to treat hyperglycemia, hepatitis, leprosy and as diuretic [Purnobasuki, 2004]. Its skin barks, 

fruits and leaves is also used as antineuralgia, anthelmentic, and reliever for rheumatoid pains and 

stomachache [Purnobasuki, 2004].  

2-benzoxazolinone which was isolated from leaves of Acanthus ilicifolius revealed 

leishmanicidal activity [Kapil et al., 1994]. There were eight compounds had been isolated from 

aerial part of this plant which two of them were benzoxazinoid glucosides [Kanchanapoom et al., 

2001]. From the extract of roots of Acanthus ilicifolius were isolated benzoxazolinones, 

stigmasterol and its glucosides [Huo et al., 2005
a
], as well as luteolin-7-glucuronide, apigenin-7-

glucuronide, methylapigenin-7-O-beta-D-glucuronate, uridine and uracil from herbs of Acanthus 

ilicifolius [Huo et al., 2005
b
]. 

There were many report of biological activity of Acanthus ilicifolius which was used part 

of Acanthus ilicifolius plant. Leaves of Acanthus ilicifolius are used as ethnomedicine for treatment 

rheumatism, snakebite, paralysis and asthma in various places in the world [Babu et al., 2001]. 

Methanolic extract of the leaves exhibited hepatoprotective [Babu et al., 2001], tumor reducing 

activities [Babu et al., 2002] and possessed free radical scavenging activity [Kumar et al., 2008]. 

No such report which investigated the whole part or mix of the parts of this plant. In this study, we 
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examined free radical scavenging activity of methanolic extract of skin barks, roots, leaves and 

fruits of Acanthus ilicifolius and its water and ethyl acetate fraction. 

 

MATERIAL AND METHODS 

Plant materials and preparation of methanolic extract and fractions. 
The plants were collected from Tritih area, Cilacap Central Java Indonesia on March 2009 

and identified in Faculty of Biology, Jenderal Soedirman University, Purwokerto, Indonesia. The 

voucher specimen was kept in Laboratory of Pharmaceutical Biology, Muhammadiyah University 

of Purwokerto, Indonesia. 

Skin barks, root, leaves and fruits of Acanthus ilicifolius were shade dried for 6 days and 

pulverized using mechanical grinder. Fifty grams of powder were Soxhlet extracted 2 times with 

total volume of 400ml methanol. After exhaustive extraction, methanolic extract was collected and 

concentrated under reduced pressure at 40°C. It was yielded 37.8% of concentrated viscous extract.  

Half parts of methanolic extract (ME) were washed with 100ml hot water several times and its 

water filtrate was extracted with ethyl acetate using liquid-liquid extraction which were resulted 

two fractions and designated as water fraction (WF) and ethyl acetate fraction (EAF). ME and these 

two fractions, WF and EAF, then were used for free radical scavenging activity evaluation. 

 

Free radical scavenging activity evaluation. 

ME with concentration 500; 400; 300; 200; and 100µg/ml, were evaluated its free radical 

scavenging activity using DPPH (diphenylpicrylhidrazyl) method, as well as WF and EAF in serial 

dilution of 1; 2; 4; 8; and 16 times. Ability to donate electron from ME, WF and EAF were 

measured by its changing from purple color to yellow color of DPPH solution in methanol using 

UV-Vis Spectrophotometer.  

Fifty microliter of ME, WF and EAF were diluted on methanol and was added 0.004% 

DPPH solution in methanol until 5 ml. After incubated at room temperature for 30 minutes, 

absorbance was measured at 516.5nm using a blank. Free radical inhibition of DPPH in percent 

(%) was calculated using this formula: 

I(%)=(Absblank–Abssample/Absblank)x100 

Where Absblank (absorbance of blank) was absorbance of control reaction (contain all reagents 

without sample). Concentration where ME, WF and EAF showed 50% inhibition (IC50) were 

calculated from linear regression equation from curve of percent inhibition vs. sample 

concentration. Antioxidant synthetics, BHT (butylatedhydroxytoluene) and α-d-tokoferol (VitE) 

were used as positive control [Gulluce, et al., 2006]. 

 

RESULTS AND DISCUSSION 
Free radicals scavenging activity of ME, BHT and VitE were resumed in Table 1., whereas 

free radicals scavenging activity of WF and EAF were shown in Table 2. It showed that there were 

positive correlation between concentration of samples and percentage of inhibition. IC50 value of 

ME was 541.77µg/ml which was 6 times higher than VitE (IC50 89.92µg/ml) and 4 times higher 

than BHT (IC50 142.58 µg/ml). Meaning that activity to scavenge free radicals from DPPH of ME 

was six and four times weaker than VitE and BHT, respectively. However, IC50 of ME exhibited 

greater value if it was compared with the IC50 of methanolic extract of Acanthus ilicifolius leaves 

that was reported by Kumar and colleagues in 2008 (IC50 8.4g/ml = 8.4x10
6
µg/ml). WF and EAF of 

ME of Acanthus ilicifolius in this study showed quite similar activity which WF had 1.1 times 

stronger free radicals scavenging activity than EAF.
 

 

ME contains various compounds from all of Acanthus ilicifolius parts that might have 

synergistic effect to scavenge free radicals from DPPH. Those compounds are mainly flavonoid 

compounds [Huo et al., 2005
b
] i.e. flavon glycosides. Flavonoid could act as free radicals 

scavenger by ability of its ortho dihydroxy groups donating one or more electron to DPPH that will 
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change it to be reduced (stable) form (DPP-hydrazine) with the loss of purple color to be yellow 

color [Molyneux, 2004].  

Stronger activity of WF than EAF could be explained by the presence of flavon glycosides 

that mainly found in skin barks, roots, leaves and fruits of Acanthus ilicifolius. These compounds 

had been more eluted in water rather than in ethyl acetate when it was extracted by liquid-liquid 

extraction. 

Table 1. Percentage of Inhibition, Linier Regression Equation, and IC50 Value of ME, Vit E and BHT 

Sample Concentration 

(µg/ml) 

Percentage of 

inhibition 

(%) 

Linier regression 

equation 

IC50 

(µg/ml) 

ME 100 2.40 y=0.1105x-9.8746 541.77 

200 5.45 

300 28.36 

400 39.60 

500 40.59 

VitE 40 15.83 y=0.5775x-1.9278 89.92 

60 38.25 

80 46.20 

100 56.72 

120 64.34 

BHT 20 13.66 y=0.4106x-8.5437 142.58 

40 28.28 

60 33.25 

80 43.70 

100 47.00 

Table 2. Percentage of Inhibition, Linier Regression Equation, and IC50 Value of WF and EAF 

Sampl

e 

Concentratio

n  (x fold) 

Percentage of 

inhibition 

(%) 

Linier regression 

equation 

IC50 

(x fold) 

WF 16 15.63 y= -5.5193x+96.3858 8.40 

8 34.11 

4 76.63 

2 91.93 

1 92.53 

EAF 16 14.87 y= -5.0106x+87.5517 7.49 

8 37.73 

4 49.09 

2 88.63 

1 92.11 

 

CONCLUSION  
Methanolic extract of skin barks, leaves, roots and fruits of Acanthus ilicifolius and its 

water and ethyl acetate fraction exhibited activity to scavenge free radicals from DPPH. It needs 

further confirmation of compounds that is containing in methanolic extract as well as in water and 

ethyl acetate fraction. 
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Abstract : Acid neutralizing capacity of Curcuma domestica Val. spray dried in powder dosage forms has 
been investigated. Acid-neutralizing capacity was checked by modified Dale & Booth methods. Filtrate of 
Curcuma domestica Val. was mixed with PVP K 30 then dried using a spray dryer. Initallly, preliminary 
antacid test was done. Formulation of the powder composed of aspartame, spray dried lactose and silica 
colloidal. Finally the quality and acid-neutralizing capacity of powder dosage forms were evaluated. The 
quality contol of powder dosage forms included moisture content, density, flowability and particle size 
distribution. The results conformed with the specitication and statistical showed significant differences 
because of formulation. 
 
Keywords : Curcuma domestica, powder dosage forms, acid neutralizing capacity, spray dried.  

 

 

BACKGROUND 
 Antacids played a central role in the therapy of peptic ulcer disease. Many studies have 
appeared in the literature attempting to determine how much of what potency antacid shoud be 
given, how often for maximal therapeutic respons. Most studies on antacid therapy have 
concentrated on liquid preparations. Tablets must be chewed so they will disintegrate and dissolve 
in stomach fluids. Powder dosage forms offers more easily in administration without chewed and 
readily dissolved in water to drink (Covington, et al. 1990). 
 There are many source of antacids. Among them, there is traditional antacids which 
showed minimize side effects such us constipation. Curcuma domestica Val. is applied as 
traditional antacids that perform acid-neutralizing capacity and could maintain the stomach pH 
(Winarto, 2003).  

 Traditional drug can be obtained in rhizome forms. The drying process of filtrate from 
rhizome Curcuma domestica Val. used a spray drier. The heat and mass transfer during drying 
ccurs in the air and vapor films surrounding the droplet. This protective envelope of vapor keeps 
the particle at the saturation temperature. As long as the particle does not become completely dry, 
evaporation still takes place and the temperature of the solids does not approach the dryer outlet 
temperature. As a result, heat-sensitive products can be spray dried at relatively high air 
temperatures without the products being harmed (Mermelstein, 2001). 

Spray dried products was formulated to powder dosage forms and be tested for acid-
neutralizing capacity to indicate the perfomance of effectiveness as antacids. Powder dosage forms 
were evaluated for moisture content, density, particle size distribution, and flowability. 

 

METHOD 

Preparation  

Rhizoma Curcuma domestica Val. was cleaned, cutted, milled using blender. The filtrate was 
added  PVP K 30, was mixed then ready for spray dryer process. 

 

Drying 
Drying process using spray drier. Out put from this process is powder. 
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Qualitative test of Curcuminoid 
1. Colour identification for curcuminoid was done with acid resulting yellow colour, whereas 

with base base indicate red-brownish colour. 
2. TLC, silica gel G 60, eluen chloroform : methanol = 49:1, reagen spot  anhidric acetic acid 

: sulfic acid = 9 : 1. 
 

Preliminary Antacid Test 

A weight amount of spray dried product (contain Curcuma domestica Val.)  was placed into a 250 
mL beaker. Approximately 200 mL water was added and mixed on magnetic stirrer for 1 minute. 
10 mL HCl 0,5 N was added and mixed on magnetic stirrer at 300 ± 30 rpm  for 10 minute after 
acid has added.  
 

Acid-Neutralizing Capacity Test  

A weight amount of spray dried product was placed into a 250 mL beaker. 50 mL HCl 0,1 N was 
added using volume pippete and mixed on magnetic stirrer at 300 ± 30 rpm  for 10 minute then was 
heated on 37oC ± 1oC. pH of Solution was observed at 1, 3, 5 and 10 minute. Then the observation 
was done every 10 minute and be continued with addition 2 mL HCl 1N using volume pippete, 
until end point (pH of solution reached 2 ± 0,2). 
 

Formulation  
Formulation involve aspartame, silica coloidal, and spray dried lactose. 

 

Quality Control of Powder Dosage Forms 

Powder dosage forms were evaluated for moisture content, density, particle size distribution, and 
flowability. 

1. Moisture content. The moisture content was determined using Sartorius  moisture content 
tester. 

2. Density. Density was determined i.e. true density and bulk density. 
3. Particle size distribution. The particle size distribution was determined using sieving 

method using mesh 20, 30, 50, 60, 80, and 100. 
4. Flow ability : The flow rate was determined by the funnel method. The accurately weighed 

granules were taken in a funnel. The granules were allowed to flow through the funnel 
freely onto the surface and flow time was recorded.  

 

Statistical Analysis 

The difference of acid-neutralizing capacity between spray dried product (contain 
Curcuma domestica Val.) and powder dosage forms (have formulated) done using independent t-

test with α = 5%.  
 

RESULT 

1. Qualitative Test of Curcuminoid 
  a. Colour identification : reaction with acid yield yellow colour, reaction with base yield red-

brownish colour. 
  b. TLC : Rf I = 0.31 (bidesmethoxy curcumine), Rf II = 0.56 (desmethoxy curcumine), Rf III = 

0.75 (curcumine) 
2. Preliminary Antacid Test 

 Preliminary Antacid Test showed pH 3.82 which means that pH conformed the  requirement (pH 
≥ 3.5) and the test coud be continued for the acid-neutralizing capacity. 

3. Acid Neutralizing Capacity Test 
    The result be shown on figure 1 
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Figure 1. Acid-neutralizing capacity test 

 
4. Quality Control of Powder Dosage Forms 
    a. Moisture content, density and flowability 
        The result be shown on table 1. 
 

Table 1. Moisture content, density and flowability of  powder dosage forms 

Replication  Moisture 

Content (%) 

True density 

(g/mL) 

Bulk density 

(g/mL) 

Flow rate (s) 

I 
II 
III 

3.95 
3.95 
3.73 

0.33 
0.33 
0.33 

0.39 
0.38 
0.39 

3.77 
3.85 
3.65 

Average ± SD 3.88 ± 0.13 0.33 ± 0.00 0.387 ± 0.01 3.76 ± 0.10 

 

      b. Particle size distribution  
          The result be shown on table 2. 

 

Table 2. Size particle distribution of powder dosage forms 

No mesh  Particle size  

(µµµµm) 

Replication 

I (%) II (%)  III (%) 

20 
30 
50 
60 
80 

100 
120 

>850 
600-850 
300-600 
250-300 
180-250 
150-180 
125-150 

28 
19 
27 
4 
9 
3 
4 

30 
16 
25 
5 
7 
4 
3 

27 
18 
24 
6 

10 
3 
3 

Fines < 125 6 10 9 

 

Analytical Statistic 
Analytical statistical has done for the parameter acid-neutralizing capacity 

 

DISCUSSION  
The heat and mass transfer during drying ccurs in the air and vpor films surrounding the 

droplet. This protective envelope of vapor keeps the particle at the saturation temperature. As long 
as the particle does not become completely dry, evaporatio still takes place and the temperature of 
the solids does not approach the dryer outlet temperature. As a result, heat-sensitive products can 
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be spray dried at relatively high air temperatures without the products being harmed (Mermelstein, 
2001). 

 

Table 3. Analytical statistic for acid neutralizing capacity 

Acid-neutralizing capacity t count. t table Conclusion 

Minute : 1 13.186 2.776 Significantly different 

Minute : 3 9.661 2.776 Significantly different 

Minute : 5 2,780 2.776 Significantly different 

Minute : 10 9.390 2.776 Significantly different 

Minute : 20 9.027 2.776 Significantly different 

Minute : 30 5.097 2.776 Significantly different 

Minute : 40 8.523 2.776 Significantly different 

Minute : 50 9.031 2.776 Significantly different 

Minute : 60 12.319 2.776 Significantly different 

Minute : 70 9.886 2.776 Significantly different 

Minute : 80 11.675 2.776 Significantly different 

 

 
Qualitative test for curcuminoid conformed with the requirements include colour 

identification and thin layer chromatography (TLC). Preliminary antacid test indicate that pH of 
rhizome curcuma 3.82 after 10 minute the  addition of 10 mL HCl 0.5 N on in vitro test.  As a 
result the rhizome could be test for acid-neutralizing capacity test (Sing, 1997; Subakir, 1998).  

Acid-neutralizing capacity test of powder curcuma that have formulated yet showed that the 
powder could maintain stomach  pH more than 3.5 (i.e. pH 4.10) for 10 minute on in vitro test, it 
means that the powder effective as a antacid (Ganiswara,1995). Formulation of powder applied 
silica coloidal, sugar and spray dried lactose yield powder dosage forms. Evaluation for the product 
include moisture content, density, flowability and particle size distribution. Parameter for moisture 
conten, and flowability conformed with the specification (Lachman et al, 1994). 

Acid-neutralizing capacity test of powder curcuma that have already formulated showed 
that the powder dosage forms give pH 4.51 on in vitro test and able to hold stomach pH on 3-5 for 
2 hours. The influence of excipients in formulation more base i.e. spray dried lactose showed pH 6-
8 yield the powder dosage forms more base (Hadimoeljono et al, 1995; Covington, 1997). 

According to the analytical statistic with independent t-test on α= 0,05%, there is significans 
difference on acid-neutralizing capacity between powder curcume that have formulated yet and the 
powder which have already formulated. 

 

CONCLUSION  
1. Curcuma domestica Val. powder dosage forms showed acceptable physical characteristics and 

corfomed with the requirement. 
2. Acid-neutralizing capacity test of powder dosage forms of Curcuma domestica Val. showed 

that the powder could maintain stomach  pH more than 3.5 for 10 minute on in vitro test and 
able to hold stomach pH on 3-5 for 2 hours or more. 

3. There is difference on acid-neutralizing capacity between powder curcume that have 
formulated yet and the powder which have already formulated 
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Abstract : The heavy physical activity increases the formation of Reactive Oxygen Species (ROS) that 
damages the liver cells, shown by the increased level of Aspartat Aminotransaminase (AST) and Alanine 
Aminotransaminase (ALT) in blood. Ipomoea batatas leaves contains flavonoid and anthocyanin which 
functions as an antioxidant, able to prevent the formation of ROS reducing liver cell damage. This study aims 
to know the effect of Ipomoea batatas leaves ethanol extract on the function of mice liver cells after 
maximum physical activity.  

This study uses control group post test only with male Balb/c mice. The mice was administrated 
orally with Ipomoea batatas leaves extract in concentrations of 10%, 20 % and 40 % for 7 days. On the 
seventh day, they were given the maximum physical activity, continued with AST and ALT level 
examination. The data was analyzed using ANOVA test continued with LSD test (p < 0,05).  

The oral administration of Ipomoea batatas leave extract in the concentrations of 10%, 20% dan 
40% were able to significantly (p<0.05) decrease the AST level to 18.2 IU/l, 18.4 IU/l, 17.2 IU/l and reduce 
the ALT level to 12.0 IU/l, 11.6 IU/l, 11.6 IU/l compared to the positive control group. 

The oral administration of Ipomoea batatas leaves extract in the concentrations of 10%, 20% and 
40% were able to protect the function of liver cells from free radicals due to maximum physical activity. 
 
Keywords : Ipomoa batatas, Maximum physical activity, AST, ALT. 

 

 

BACKGROUND 
Today, there are so many new diseases emerging from lifestyle change of the society. The 

demands to fullfil life needs can no longer be avoided, causing the society to work hard and rest 
less. This work attitude would cause an increased load in all the organs in the body, and causing 
oxidative stress. Heavy physical activity can induce metabolism changes inside the body and 
produce oxidants that would eventually cause cell damage, including and not limited to the liver 
cells (Jawi et al, 2006). 

The liver is a vital organ in the body that has multiple functions, including the formation and 
secretion of bile, carbohydrate, protein and lipid metabolism, and so on. Maximal physical activity 
would cause a decrease in liver blood flow up to half the normal amount, indicating ischemia or 
hypoxia. This can cause an increase in Reactive Oxygen Species (ROS) formation factors that 
would cause hepatic cell structure and function impairment (Nakao et al, 2000). This condition 
would increase plasma Aspartat aminotransaminase (AST) and Bilirubin concentration which are 
indicators of liver damage. This increase can reach up to 4 times fold (Chevion et al, 2003, in Jawi 
et al, 2006). Even brief maximal physical activity can cause an increase in AST and Alanine 
aminotransaminase (ALT) concentration in the blood which indicates hepatic damage due to 
oxidative stress (Liu et al, 2000). 

Increased supplementation of exogenic antioxidant are needed by the body as free radical 
scavengers. Some antioxidants in the market includes vitamine A, vitamine C, and vitamine E. 
Some of them have pro oxidant effect. Todays trend of a back to nature lifestyle in the society in 
increasing the health welfare establishes the concept of functional food, where it is thought possible 
that a food can cure or reduces negative effects caused by a particular disease. Among the 
functional foods that exists, purple sweet potato (Ipomoea batatas) is a fruit that containes high 
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levels of antocyanine (Rozi and Krisdiana, 2008). Antocyanine has the antioxidative effects, can 
act as an anti-hypertension agent, and prevents liver damage (Suda et al, 2003). 

Purple sweet potato leaves has been proven empirically as a ulcer cure, and can function as an 
anti pyretic and be used in burn wounds (Litbang, 2008). In vitro testing shows that young purple 
sweet potato leaves has the highest amount of phenolic contents and antioxidative effects. The 
leaves of sweet potatoes significantly has higher amount of phenolic concentration and 
antioxidative effects compared to the roots (Padda, 2006).  

Other researches show that purple sweet potato administration reduces oxidant levels in the 
liver tissues of a rat, and a significant decrease in AST and ALT levels is observed compared to the 
control group (Jawi,  Suprapta, and Sutirtayasa, 2007). 

Based on the research above, further knowledge concerning in vivo effects of purple sweet 
potatoes (Ipomoea batatas L) ethanol leaves extract towards the AST and ALT levels on mice with 
maximum physical activity. 

 

METHODOLOGY 
This study uses control group post test only with male Balb/c mice having the ages of 4-5 

months. The mice was administrated orally with Ipomoea batatas leaves extract in different 
concentrations. 

 

Ipomoea batatas leaves extraction method 
Ipomoea batatas leaves were dried without sunlight for 3-5 days, and 500g were extracted using 

6 litres of 80% ethanol solven. It was then placed in a water bath shaker for 6 hours and was rested 
for 24 hours before filtered. The waste was added with a new solvent while mixing for 3 hours and 
then re-filtered. The extract is evaporated at 40°C, then concentrated extract diluted with aquadest 
resulting in a concentration of 10%, 20% and 40%. 

 

Ipomoea batatas leave extract administration 
After an adaptation periode of 1 week, the mice were given 1 ml of Ipomoea batatas extract 

orally for 7 days. Group A and group B was not given any Ipomoea batatas (normal control and 
negative control, respectively), group C was given Ipomoea batatas with a concentration of 10%, 
group D was given Ipomoea batatas with a concentration of 20%, and group E was given Ipomoea 

batatas with a concentration of 40%. 

 

Maximum Physical Activity Treatment  

After the administration of Ipomoea batatas leave extract for 7 days, on the seventh day 
maximum physical activity was treated to group B, C, D, and E, while group A was not (functioned 
as a normal control). The maximum physical activity is in the form of maximum swimming of the 
rats until almost drowning or until signs of tiredness in the form of the whole body of the rat except 
the nose and the weakening of most extremities was obsereved. The swimming periode was 45-50 
minutes. A day after the treatment, the rat were anasthesized using ether, and intracardial blood 
was taken as much as 1 cc to measure AST and ALT level. 

The AST and ALT levels were measured using a spectrophotometer with a wavelength of 340 
nm. The data was then analyzed using ANOVA tests continued with LSD tests (p<0.05). 

 

RESULTS AND DISCUSSION 
Based on mice blood serum supplemented with Ipomoea batatas leave extracts after maximum 

physical activity treatment observation, the AST levels can be shown in the table 1. 
Based on these results, a significant increase of AST levels on negative control compared with 

normal control is observed (p<0.05). This is consistent with the experiments conducted by Jawi 
(2007) where it is discovered that AST level increase on mice after maximum physical activity of 
swimming until almost drowning. This increase is caused by the increase of free radicals that 
occurs due to increased metabolism. Free radical increased that is not followed by antioxidant 
increase would cause oxidative stress which would cause cell damage. 



Proceeding of International Conference on Medicinal Plants - Surabaya,Indonesia 21-22 July 2010 

 
 

265 
 

 
Table 1. Mean AST levels on mice after maximum physical activity and supplementation of 

Ipomoea batatas leaves extracts. 

Group Treatment n Mean (IU/l) ± SD 

A. Normal control 
(without treatment) 

5    19.6±0.894 

B. Negative control 
(max. physical activity) 

5      21.4±1.140 

C Ipomoea batatas 10%  
+ max. physical activity 

5 18.2±0.894* 

D. Ipomoea batatas 20% 
 +max. physical activity 

5 18.4±4.447* 

E. Ipomoea batatas 40% 
 +max. physical activity 

5 17.2±1.670* 

 
 
The significant difference between AST levels on mice administered with Ipomoea batatas 

compared to the negative control group shows that Ipomoea batatas is able to decrease mice AST 
levels after maximum physical activity. Flavonoid antioxidant supplementation can scavenge free 
radicals and ROS preventing oxidative stress and cell damage (Reynertston, 2007). If cell damage 
does not occure, AST levels in the blood would not increase, as it is an enzyme that resides in the 
cell (Hasan, 2008). 

 
 

Figure 1. Mean AST levels on mice after maximum physical activity and 

supplementation of Ipomoea batatas leaves extracts. 

 
This experiment shows that oral administration of Ipomoea batatas with a concentration of 

40% is most powerful in decreasing AST levels in the blood. Other concentrations (10% and 20%) 
has equal potency in decreasing AST levels. 

ALT levels in mice supplemented with Ipomoea batatas extract after maximum physical 
activity is shown in the table 2. 

Based on this experiment it is discovered that there is a significant increase in ALT levels 
in negative control group compared with the normal control. This is also consistent with the 
experiments conducted by Jawi (2007) that there is an increase in ALT levels after maximum 
physical activity. ALT is a cellular enzyme that is released in hepatic damage (Hasan 2008), due to 
maximum physical activity that causes lipid peroxidation in liver cells. 

There is a significant difference in ALT levels (p<0.05) in treated groups supplemented 
with Ipomoea batatas leave extracts in the concentrations of 10%, 20% and 40% compared to the 
negative control group, therefore it is concluded that Ipomoea batatas leave extract can reduce 
ALT levels in rats treated with maximum physical activity. This is concurrent with the experiments 
by Jawi (2007) where it is discovered that purple sweet potatoes contain polyphenol antioxidants in 
form of antocyanine flavonoid which can reduce the ALT levels in rats treated with maximum 
physical activity. 
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Table 2. Mean ALT levels on mice after maximum physical activity and supplementation of Ipomoea batatas 
leaves extracts. 

 
 
 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2. Mean ALT levels on mice after maximum physical activity and 

supplementation of Ipomoea batatas leaves extracts. 

 

Polyphenol metabolites such as flavonoid and antocyanine can prevent oxidation through 
radical scavenging by donating on electron to an unpaired electron in free radicals, causing its 
decrease (Pokorny et al., 2001). In vitro, flavonoids are powerful inhibitors towards lipid 
peroxidation, are ROS or Reactive Nitrogen Species (RNS) scavengers, and can prevent 
lipooxygenase and cyclooxygenase activity (Halliwell and Gutteridge, 2000 in Rahman and 
Riyanto, 2005). Antioxidant supplementation after maximum physical activity can prevent cell 
damage, prevents ALT level increase in blood because ALT remains in intact cells (Hasan, 2008). 

Ipomoea batatas leave extract administration in the concentrations of 10%, 20% and 40% 
has the same potency in reducing ALT levels in mice after maximum physical activity (p>0.05). 

Maximum physical activity in form of maximum swimming in mice would worsen the 
oxidative stress due to the increase the formation of free radicals, causing hepatic cell damage that 
is shown by an increase in AST and ALT in the blood (Jawi, 2006). Ipomoea batatas leave extract 
administration that contains antocyanine is able to reduce AST and ALT levels in the blood. This 
decrease is shown after 1 week. From this experiment, it is confirmed  that Ipomoea batatas leave 
extract contains antocyanine can reduce the effects of free radicals towards the hepatic tissues of 
mice. 

Aside from being a scavenger, flavonoid compounds in antocyanine in Ipomoea batatas 
leaves extract can function as an antioxidant by preventing the propagation step, that is, causing the 
disruption of auto-oxidation, or it is also called chain breaking antioxidants. 

Chain breaking antioxidants can react with peroxyl or alcochyl, preventing the 
isomerization and decomposition of hydroperoxide. Maximum physical activity increase the 
oxygen and glucose needs in the muscle for the formation of ATP, thus increasing gluconeogenesis 
in the liver. This increase in metabolism would increase ROS formation, creating oxidative stress 
which causes lipid peroxidation, protein and DNA fragmentation. This would cause cell necrosis, 
releasing AST and ALT in to the blood. Inhibition of free radical formation by chain-breaking 
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antioxidants can prevent lipid peroxidation from occuring, thus preventing the release of AST-ALT 
in the blood and protecting the hepatic cells from necrosis in mice treated with maximum physical 
activity.  

 

CONCLUSION 
The oral administration of Ipomoea batatas leaves extract in the concentrations of 10%, 20% and 
40% were able to protect the function of mice liver cells from free radicals due to maximum 
physical activity that is showed by the decrease level of AST and ALT. 
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Abstract  : The use of chemotherapy for cancer cause side effects because its affect to synthesis of nucleic 
acids and proteins both cancer cells and normal cells. The combination of plants used to enhance the 
anticancer activity and minimize side effects caused by anticancer drug. Red ginger rhizome (Zingiber 

officinale cv. Rubrum) and piper java fruit (Piper retrofractum) are empirically used as an anticancer. 
This studi was conducted to investigate the cytotoxic and apoptotic activity of Zingiber officinale and Piper 

retrofractum extract combination and its effect to p53 and caspase 9 expression on HeLa cervical carcinoma 
cell. Cytotoxic assay was performed on HeLa cell line, using MTT assay. Apoptotic assay was performed by 
immunofluororescence method, using fluorochromes ethidium bromide and acridine orange. Expression of 
p53 and caspase 9 was examined on HeLa cell line by immunohistochemistry method. Cisplatin was used as 
positive control in cytotoxic, apoptotic assay, p53,and caspase 9 expression. 

The result showed that extract combination has cytotoxic activity on HeLa cell line, with IC50 = 33.81 µg/ml, 
caused cytotoxicity through apoptotic mechanism, increase p53 tumor suppressor gene and caspase 9 
expression. 
 
Keywords: Zingiber officinale, Piper retrofractum, cytotoxic, HeLa Cell Line 

 

 

INTRODUCTION 

 World Health Organization (WHO) provides an illustration that 12% of all deaths in the 
world caused by cancer. Cervical carcinoma is the leading cause of cancer-related death in women 
[Suwiyoga, 2007]. Based on data from the Ministry of Health of the Republic of Indonesia in 2005 
incidence of cervical carcinoma was second ranked after breast cancer [Anonymous, 2007]. Cancer 
chemotherapy are include cytostatic drugs, hormones, antihormon, and biological compounds. 
These drugs cause side effects because its affect to synthesis of nucleic acids and proteins, so the 
cancer cells and normal cells will be damaged [Stetler and Kleiner, 2001]. 
 Research for cancer drug conducted to discover new drugs for cancer therapy. Indonesia is 
rich in natural ingredients, particularly plant materials, which are used empirically for cancer, 
including red ginger (Zingiber officinale cv. Rubrum) and piper java fruit (Piper retrofractum). 
Research has been conducted on red ginger rhizome, i.e anti-cancer activity and anti-inflammatory 
drug on liver cancer [Habib et al., 2008], inhibit the activity of cell growth and modulates secretion 
angiogenic factor in ovarian cancer cells [Rhode et al., 2007]. Research of Kim et al. [2008] 
showed that the red ginger rhizome have active content as a cytotoxic agent, namely oleoresin 
consisting of gingerol, paradol, shogaol, zingerone, resin and volatile oil which is a group of 
terpenoids [Ravindran et al., 2005]. 

Research  in vitro and in vivo also has been conducted on piper java fruit extract. Piper java 
fruit has been investigated have antioxidant activity [Jagdale et al., 2009; Wakade et al., 2008], 
analgesic activity, used to reduce pain in cancer [Febrina and Subarnas, 2006], and toxic effects on 
cells Myeloma with IC50 of 55,48 µg/mL [Setyorini, 2007]. As anticancer active content on the 
piper java fruit are alkaloids [Selvendiran et al., 2003; Pradeep and Kuttan, 2004]. 
 Cancer treatment by combining several plants in Thailand called Pikutbenjakul done by 
Sakpakdeejaroen and Itharat [2009], reported cytotoxic activity Linn Piper chaba, Zingiber 

officinale, and herbal medicine Pikutbenjakul (Piper chaba Linn, Piper sarmentosum Roxb, Piper 

interruptum Opiz., Plumbago indica Linn. and Zingiber officinale) against breast adenocarcinoma 
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cells (MCF-7) obtained IC50 Piper chaba Linn, Zingiber officinale, and Pikutbenjakul of 35.17; 
31.15 and 33.20 µg/mL, respectively. 

The p53 gene appears to trigger programmed cell death (apoptosis) as a way of regulating 
uncontrolled cellular proliferation in the setting of aberrant growth signals. Mutations in the p53 
gene result in loss of the ability of the gene product to bind to DNA, thereby removing its 
suppressive effect [Rugo, 2006]. When cellular stress (e.g. DNA damage) occurs, proapoptotic 
proteins in the cytosol will be activated. As a result, cytochrome c localized in mitochondria will be 
released to the cytosol, activated caspase-9 [Fan et al., 2005]. 

The purpose of this study was to investigate the cytotoxic and apoptosis activity, of ethanol 
extract of ginger rhizome and piper java fruit on HeLa cells in vitro and its effect on p53 and 
caspase 9. 

 

MATERIAL AND METHODS 
Plant materials, chemicals, ,cell line and culture Z.offinale rhizome and P. Refractum were 
purchased on the local market and authenticated in taxonomy laboratory at biology faculty Jenderal 
Soedirman University and stored as a voucher specimen in the same faculty. Cisplatin were 
obtained from parasite laboratory, Faculty of Medicine, Gadjah Mada University. HeLa cervical 
cancer cells were obtained from parasite laboratory, Faculty of Medicine, Gadjah Mada University. 
HeLa cells were routinely cultured in RPMI 1640 medium (Sigma) supplemented with 10% Fetal 
Bovine Serum (FBS) (Sigma-Aldrich, USA) at 37oC in a 5% CO2 atmosphere, 3% penicillin- 
streptomycin and 1% fungison. Subcultures were obtained after treatment with 0.05% trypsin 
(Gibco, Auckland) in phosphate buffer saline.  
 

Preparation of extract combination  

Red ginger and piper java fruit washed, cut into pieces, dried and crushed into powder. 400 grams 
of red ginger rhizome powder, 400 grams of piper java fruit and combination of red ginger :piper 
java fruit 1:1 (one each 200 gr). were extracted by maceration using 96% ethanol for 3 x 24 hours. 
The extract is filtered and then evaporated. 
 

Cell viability assay: 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) 
assay For cell viability assay, 1.5 × 104 cells/well were plated in 100 µl of RPMI 1640 media. Cells 
were incubated overnight at 37°C in humidified atmosphere of 5% CO2 for cells attachment. 
Extract was added at  various concentrations ranging from 500; 250; 125; 62.5; 31.25; 15.63; and 
7.81 µg/mL  after 24 h incubation. After 24 h incubation, MTT solution 10 µL reagen MTT 
konsentrasi 5 mg/mL dalam PBS was added to the plate. The resulting MTT-products were 
determined by measuring the absorbance at 595 nm with ELISA reader. Each point represents the 
mean of triplicate experiments. Absorbance data then calculated to the standard curve equation of 
HeLa cells in order to get the number of living cells in the control cells and the number of living 
cells in the test cell.   

                                     
Determination of Apoptosis. HeLa cells were grown on glass coverslips in tissue culture dishes 
(Falcon) and were allowed to attach for 24 hr prior to the addition of drug. After the cells were 
incubated with drug for 24 hours, the coverslips were washed once in phosphate-buffered saline 
and fixed in object glass. Treated cells were stained with acridine orange and ethidium bromide  5 

µL and visualized by fluoresence microscopy. Viable (normal, green nuclei), early apoptotic 
(condensed, green nuclei) and late apoptotic (condensed, red nuclei) cells were counted. 
 
Determination of p53 and caspase-9. HeLa cervical  cancer cells were cultured in a 24-well 
plates (Nalge Nunc International, Denmark) at a density of 1.5 × 105 cells per well, incubated 24 h. 
The cells were then treated with 1x IC50, 0.5x IC50, 0.25x IC50 concentrations of combination 
extract and cisplatin. After 24 h, cells were plated in poly-L-Lisin slide. Cells were fixed with 
methanol (pro analysis) for 5 minutes, permeabilized for 5 min in PBS containing 0.2% Triton X-
100, blocked in 2% BSA for 1h, and stained with the monoclonal antibody p53 or caspse-9 (1:400) 
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for 1 h. Then washed with PBS  3x 5 min, stained with bionylated secondary antibody for 1 h. 
Incubation in HRP-streptavidin for 10 minutes, added DAB for 5 min, washed with aquadest, 
Counterstained with Harry’s hematoxylin for 20 sec, mounted on glass slides. The cells were 
examined using a confocal microscope.  

 
Statistical Analysis The experimental design was experimental with  post test with control group 
design. Data were analyzed and expressed as Annova determine statistically significant differences 
at the  P  ≤ 0.05. All analyses were conducted using SPSS for Window. 
 

RESULTS AND DISCUSSION 

Extract combination had cytotoxic activity on HeLa Cell Line 
HeLa cells were treated with various doses of ginger rhizome, piper java fruit, extract 

combination and cisplatin, incubated for 24 hours at 37oC in humidified 5% CO2 atmosphere. Cell 
viability was determined by MTT assay, absorbance was read at 595 nm. Inhibition rate (%) was 
defined as : ((live cell in the control – live cell in the test group)/live cell in the control) x 100. 
Standard curve : y = 0.00001x + 0.207 (R2 = 0.927). Results are average of three independent 
experiments (mean ± SD). 
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Figure 1. Inhibition rate on HeLa cell line with ginger rhizome, piper java fruit, extract combination 

and cisplatin 

 
Figure 1. showed increased concentrations of test material causing an increase in the percentage 
inhibition of HeLa cell growth. The mean absorbance of the red ginger extract, piper java fuit, and 
extract combination with a concentration 500 µg/mL are 0.027; 0.019; 0.050 respectively. While 
the concentration at 15.63 µg/mL are 0.625; 0.670, and 0.634. Concentrations of cisplatin at 125 
and 3.905 µg/mL has a mean absorbance of 0.133 and 0.550 respectively. At a concentration of 
62.5 µg/mL, red ginger rhizome extract, piper java fruit, and extract combinaion inhibiting the 
growth of HeLa cells to 65.526%, 58.137% and 77.298%. At 15,63 µg/mL, Cisplatin inhibiting 
HeLa cells up to 91.237%. 
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Figure 2.  IC50 of ginger rhizome, piper java fruit, extract combination and cisplatin on HeLa cancer 

cells. Concentrations inhibiting 50% of the cell were determined by probit analysis using SPSS 

software. 
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Figure 2. showed that the material has a ability to inhibit HeLa cell growth as shown by the 
IC50 value. Extract combination (1:1) has IC50 33.81 µg/mL. This indicates that the combination 
has cytotoxic activity against HeLa cells. Meyer et al. [1982] declares an extracts said to have 
anticancer activity if the IC50 value of less than 1000 µg/mL after 24 hours of contact time. 
IC50 is concentration that can inhibit cell growth by 50% cell line. The smaller the IC50 of a 
compound  the more toxic compound it was [Doyle and Gaffiths, 2000].  

Merging or combining several plants in cancer treatment performed to enhance the 
cytotoxic activity and minimize side effects caused by the use of anticancer drugs [Beinfield, 
2005]. Cytotoxic activity of extract combination against HeLa cells was higher with an IC50 value 
of 33.807 compared with IC50 values of each extract, i.e 41.249 and 47.409 µg/mL for red ginger 
rhizome and piper java fruit extracts. This is because of red ginger and piper java fruit has a 
different mechanism against cancer. Red ginger rhizome could raise natural killer cell activity 
(NK) to lisis target cells, namely tumor cells and virus-infected cells [Zakaria et al., 1999] and is 
able to inhibit the activity of NFκB (Nuclear Factor kappa B) through the inhibition of cytokine pro 
inflammation, so the emergence of inhibit TNF-α which is the cause of the emergence of tumors 
[Habib et al., 2008; Hudson et al., 2000]. Piperine contained in piper java fruit protect cells from 
cancer by binding proteins in the mitochondria to trigger apoptosis without harming normal cells 
through enhanced activity of antioxidant enzymes like superoxide dismutase, catalase and 
glutathione peroxidase [Selvendiran et al., 2003]. Additionally, piperine may inhibit NFκB thereby 
preventing the formation of tumors through TNF-, so angiogenesis does not occur [Pradeep and 
Kuttan, 2004]. Given the different mechanism of action following the combination of plants can 
enhance the cytotoxic activity. 

Red ginger rhizome extracts had IC50 values up to 41.249 µg/mL less than the piper java 
fruit extract of chili java 47.409 µg/mL. Differences in mechanism of action against cancer cells 
affect the cytotoxic activity. Research carried out by Rhode et al. [2007] showed that the red ginger 
can inhibit cell growth and modulates secretion angiogenic factor in ovarian cancer cells. 
Therefore, a potential red ginger in the treatment and prevention of ovarian cancer. Another study 
carried out on liver cancer and metastases by inhibiting activation of CD8 + T cells [Habib et al., 
2008; Suzuki et al., 1997]. Red ginger able to minimize the side effects of cancer drugs such as 
nausea and vomiting [Ernst and Pittler, 2000]. 

Piper java fruit extract in this study have cytotoxic activity against HeLa cells with IC50 of 
47.409 µg/mL. This showed that 96% ethanol extract of piper java fruit has cytotoxic activity 
against HeLa cells was better than the 70% ethanol extract of chilies java [Suhartatik, 2008]. In 
addition, cytotoxic activity against HeLa cell of piper java fruit extracts better than against 
myeloma cells. This is shown by IC50 values of piper java fruit against HeLa cells are smaller than 
the myeloma cells that is 46.246 µg/mL and 55.48 µg/mL. This difference in the chances of having 
the target compounds and causes of action of cancer cells in HeLa cells and myeloma cells. The 
study by Choi et al. [2009] showed that the piper fruit can reduce the risk of cisplatin resistance of 
cancer cells by induction of apoptosis via heme oxygenase-1 (HO-1). Cisplatin has the smallest 
IC50 value of 5.745 µg/mL. It showed better cytotoxic activity of cisplatin against HeLa cells. 
Based on the National Comprehensive Cancer Network (NCCN) Clinical Practice Guidelines in 
Oncology, cisplatin is the first-line monotherapy in the treatment of cervical cancer [Teng et al., 
2004]. 

IC50 values for each group treated with three replication in the same time. Red ginger 
rhizome extract, piper java fruit, extract combination, and cisplatin was tested with kolmogorov-
smirnov. Based on the results of Kolmogorov-Smirnov, asymp. Sig. (2-tailed) count equal to 0.932 
(greater than 0.05), so it can be said to be normally distributed data or a representative of the 
population. Normally distributed data was followed by a parametric test, to declare the existence of 
differences among the four treatments anova with 95% CI. Calculated F value of 3.448 smaller 
than the F table is 3.8625. The significance value greater than 0.05 means there is no significant 
difference among the four treatments namely red ginger rhizome extract, piper java fruit, extract 
combination, and cisplatin. 
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Extract combination induced apoptosis and   increase p53 tumor suppressor gene 

 

        
 
 

(a) (b) 

 

 
Figure 3. Cells were treated with acridine orange and ethidium bromide. Viable cell (orange arrow) 

(a), apoptotic cell (white arrow) (b). HeLa cells treated with extract combination underwent the 

classical morphologic changes indicate of apoptosis. 

        
 
 
 

    (a)          (b) 

 

 

 
Figure 4. Expression of p53 on HeLa cancer cells. Untreated cell (a), extract combination (b), by 

immunohistochemistry method. Treated cells were plated on poly-L-lysine and stained with a p53-

specific mAb. 

 

Ginger extract at increasing concentrations induced apoptosis dose dependently in colon cancer 
cells [Abdullah et al., 2010]. [6]-gingerol associated with the modulation of p53 and involvement 
of mitochondrial signaling pathway in B[a]P-induced mouse skin tumorigenesis [Nigam et al., 
2009].  
 
Java chilli fruit extract protects cells from cancer by binding proteins on cancer cell mitochondria 
to trigger apoptosis without damaging the surrounding cells through increased activity of 
antioxidant enzymes like superoxide dismutase, catalase and glutathione peroxidase [Selvendiran et 
al., 2003]. In addition, chilies java can inhibit NFκB, inhibit tumor formation by TNF-α that 
resulted in no occurrence of angiogenesis [Pradeep and Kuttan, 2004]. 

 

Extract combination induced casapase 9 expression 

 

        

 

 
 
 
 

(a)          (b) 
Figure 5. Expression of caspase 9 on HeLa cancer cells. Untreated cell (a), extract combination (b), by 

immunohistochemistry method. Treated cells were plated on poly-L-lysine and stained with a caspase 

9-specific mAb. 

 

When cellular stress (e.g. DNA damage) occurs, proapoptotic proteins in the cytosol will be 
activated, which will in turn induce the opening of mitochondrion permeability transition pores 
(MPTPs). As a result, cytochrome c localized in mitochondria will be released to the cytosol. With 
the presence of cytosolic dATP (deoxyadenosine triphosphate) or ATP, apoptotic 
protease activation factor-1 (Apaf-1) oligomerizes. Together with cytosolic procaspase-9, dATP 
and cytochrome c, oligomerized Apaf-1 can result in the formation 
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of a massive complex known as apoptosome. The N-terminal of Apaf-1 and the prodomain of 
procaspase-9 both have CARDs, with complementary shapes and opposite charges. They interact 
with each other by CARDs and form a complex in the proportion of 1:1. Activated caspase-9 can in 
turn activate procaspase-3 and procaspase-7. The activated caspase-3 will then activate procaspase-
9 and form a positive feedback activation pathway [Fan et al., 2005]. [6]-Gingerol upregulated the 
testosterone depleted levels of p53 in mouse prostate and upregulated its downstream regulator Bax 
and further activated Caspase-9 and Caspase-3 in both LNCaP cells and in mouse [Shukla, 2007]. 
Red ginger extract has anticancer effects and anti-inflammatory by preventing the activation of 
NFκB (Nuclear Factor kappa B), preventing the translocation of NFκB to the nucleus and prevent 
the dimer-dimer binding to DNA and block the bad effects of TNF-α (tumor necrosis factor alpha) 
causes inflammation [ Habib et al., 2008]. NFκB is a stimulant in the form of signals that can 
activate normal cells, causing inflammation and carcinogenesis thus resulting in the appearance of 
TNF-α causes the appearance of tumors [Lin and Karim, 2003; Philip, 2004].  
 

CONCLUSION 
Ginger rhizome and piper java fruit extract combination has cytotoxic activity on HeLa cell line, 

with IC50 = 33.81 µg/ml, caused cytotoxicity through apoptotic mechanism, increase p53 tumor 
suppressor gene and casapase 9 expression. 
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Abstract Discovery of the new antioxidants from plants gets much attention to protect body from damage 
which is caused by free radicals. One of estimable plant contained high antioxidants is Buah Merah 
(Pandanus conoideus Lam.). Isolation of the antioxidant compounds have been conducted by separation and 
purification of the ethyl acetate extract by using various chromatography methods. Elucidation structure was 
done by using UV, IR, 1H and 13C-NMR spectroscopy, while toxic and antioxidant activity were determined 
with BSLT and activity to free radical DPPH. Three compounds were isolated including quercetin 3-methyl 
ether (1), 3,4',5-trihydroxy-7,3'-dimethoxy flavone  (2) and 2-(2,3-dihydroxyphenyl)-6,8-dihydroxy-3 
methoxy-4H-chromen-4-one (3). Compound 1 showed LC50 and IC50 of 3.23 and 37.71 ppm while 2 of LC50 
of 3.82 ppm. The other hand, the compound 3 have toxic activity of 100% at 1000 and 300 ppm. 
 
Keywords: Pandanus conoideus Lam., Free Radical, Toxic Activity, Antioxidant, Artemia Salina. 

 

 

INTRODUCTION 
Antioxidant coming from plant has old   recognized its potency and old known to stabilize free 

radical compound which can be measured the antioxidant activity. The antioxidant is substance that 
is required by body to neutralize free radical and prevent damage generated by free radical to 
normal cell by complementing the lacking of electron owned by free radical, and pursue the 
happening of reaction of relating from free radical forming. 

Indonesia is rich country by biodiversity like animal, plant, and microorganism between by it is 
specific endemic species for every area. One of endemic plant of Papua is Buah Merah (Pandanus 

conoideus Lam.). Recently Buah merah becomes very popular because proven has ability to heal 
various disease types. 

     Buah merah is stranger for some people. But, for Papua’s people, especially who live in 
hinterland, Buah merah has been exploited as source of food. Till now Buah merah is just let to 
grow wild by Papua’s people and has not many treatment efforts and conducting. Buah merah 
spread over flattens in Papua’s island and had been applied by Papua’s people since long time ago 
as source of energy and E vitamin (Ohtsuka, 1995). Now, the information of buah merah’s quality 
to cure various diseases only limited to traditional knowledge which had been endowed hereditary 
out of one generation to the next generation. By Papua’s people, buah merah is commonly used as 
source of food, natural colourant, material, anthelmintic and skin disease drug. 

Buah merah contains useful matters or active compound in high rate, among others β- 
carotene and tocopherol which are known as antioxidant compound that can prevent disease (Budi 
& Paimin, 2005). Antioxidant compound can neutralize free radical in body, which is source of 
various diseases. With high antioxidant rate, buah merah has strong anticarcinogenetic effect. In 
body, antioxidant compound can prevent and break free radical chain-carcinogen compound caused 
cancer and tumor (Siswono 2005; Khomsan, Ali 2005). 

Based on data is upper, done research to know compound content from buah merah 
covering compounds having cytotoxic and antioxidant activity. 
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MATERIALS AND METHODS 
Materials 

 Sample applied in this research is fruit of P. conoideus Lam. which got from Timika, Papua’s 
Island. This material is determinated in Plant Taconomy Departement of Biology Laboratory 
Faculty of Mathematics and Natural Science, Universitas Padjadjaran. Chemicals are applied 
consisted of various technical organic solvent types (re-destilation) and pro- analyst, gel silica 
GF254 and ODS for thin layer chromatography and gel silica G 60, G 200 and ODS for column 
chromatography, and materials for biological test (cytotoxic) and antioxidant (DPPH). 
 

Methods 
This research consisted of four steps, there were extraction of P. conoideus Lam., insulation of 

cytotoxic and antioxidant compound from the plant, characterization of pure compound and 
examination of cytotoxic activity and antioxidant compound to A. salina (prawn larva) and DPPH 
method. Research sample which in the form of fruit P. conoideus (10 Kg) sawed up, then was 
extracted with methanol solvent by macerating. Methanol extract yielded was evaporated by using 
equipment of evaporator rotary with existence of pressure from vacuum at temperature ± 40°C that 
was obtained condensed methanol extract. Then this extract is partitioned with n-hexane, ethyl 
acetate and n-butanol solvent. All factions were evaporated until got dry faction then, this faction 
was dissociated with chromatography method with gel silica stationary phase G 60 and mobile 
phase solvent by gradient 10% n-hexane, ethyl acetate and methanol so it was got 21 factions. 
Faction result of chromatography was tested to be cytotoxic to A. salina. Faction which expressed 
most active would be purified again with chromatography method covering column 
chromatography and thin layer chromatography so is got pure isolate. Pure isolate was 
characterized with UV, IR and NMR then cytotoxic activity test with parameter LC50 against 
Artemia Salina (Kurnia et al., 2007) and antioxidant activity with parameter IC50. 

      

RESULT AND DISCUSSION 
Based on the activity data from figure 1, got conclusion that extract EtOAc had good activity with 
good prawn larva mortality at 1000 ppm or at of 300 ppm concentration each of 86% and 60%. 
While other active faction showed activity with lower mortality percentage and faction n-hexane 
has low value for concentration of 300 ppm. So, the extract of EtOAc (6.74 g) would be purified 
furthermore through chromatography method by using silica G 60 and tested its cytotoxic activity 
and seen its stain pattern by using thin layer chromatography 

 

 
 

Figure 1 Mortal activity data of P.conoideus extract against A. salina 

. 
Fraction 09-14-08 (0.7 g) was dissociated and purified furthermore with open column 

chromatography method with silent phase of ODS by solvent gradient 10% (v/v) water-methanol. 
And it was obtained faction 09-14-08-08 (113.9 mg) which then was dissociated and purified 

n-buthanol H2O 
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furthermore with open column chromatography method with silent phase of ODS by solvent 
gradient 5% (v/v) water-methanol. Faction 09-14-08-08-10 (9.7 mg) was seen its stain pattern.  

 

 
Figure 2 TLC profile of 09-14-08-08-2 to 14  on silica chromatogram  

 

From figure 2, it was got conclusion that faction 09-14-08-08-10 (9.7 mg) was pure compound 
with one stain pattern then referred to as compound 1. Then compound 1 characterized with IR and 
NMR. 
     Compound 1 in the form of rust colored needle crystal dissolving in methanol. Compound 1 was 
analyzed with spectrum IR to know functional group which found on compound 1. From picture 3, 
there was absorption of bunch OH showed at wave number 3235.7 cm-1. Absorption at wave 
number 1659.3 cm-1 proved existence of ketone carbonyl group at compound 1. This estimation 

supported by data 13C-NMR at chemical shift δ C 180.0 ppm. Absorption by 1111.9 cm-1 showed 
existence of C-O (methoxy) at compound 1. 

 
Figure 3 IR spectrum of compound 1 

 

13C-NMR spectrum gave information of carbon type that found on compound 1 
 
 

Faction Target 



Proceeding of International Conference on Medicinal Plants - Surabaya,Indonesia 21-22 July 2010 

 
 

279 
 

 
 

Figure 4 
13

C-NMR spectrum of compound 1 

  
While 1H-NMR spectrum gave information of type, number of and hydrogen areas that found on 

compound 1. Compound 1 had hydrogen at area δ  6.9-7.6 ppm showing existence of hydrogen for 
aromatic of trisubstitution with three hydrogens. 

 

 
Picture 5 

1
H-NMR spectrum of compound 1 

 13C-NMR and 1H-NMR Data result from measurement of visible compound 1 at table 1 
 

Table 1.  NMR data compound 1* 

Position δC δH (Int.; mult.; J = Hz) 

1 180.0 — 

2 146.6 — 

3 163.2 — 

4 158.5 — 

5 158.0 — 

6 150.1 — 

7 163.2 — 

8 139.6 — 

9 123.0 — 

10 122.4 7.53 (1H, dd, 1,85, 2,45)  

11 116.5 7.62 (1H, d, 1,8) 

12 116.5 6.90 (1H, d, 7,9) 
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13 105.9 — 

14 99.8 6.19 (1H, d, 1,2) 

15 94.8 6.38 (1H, d) 

16(OMe) 60.6 3.78 (3H, s) 

 
1H-NMR was measured at 500 MHz and 13C-NMR was measured at 250 MHz  in Methanol        
 Based on 1H-NMR, 13C-NMR, DEPT 135° and 2D-NMR spectrums, anticipated that 
compound 1 had 16 carbon atoms, 12 hydrogen atoms and 7 oxygen atoms with molecule formula 
C16H12O7. By knowing the suspect of molecule formula, hence obtainable suspect value of double 
bond equivalent (DBE) its compound. There was 11, mean compound 1 is anticipated to has one 
double bond C=O, two aril groups, one cyclic and one doubling. Suspect compound structure 1 by 
the name of trivial 2-(2,3-dihydroxyphenil)-6,8-dihydroxy-3methoxy-4H-chromen-4-one was seen 
at figure 6. 
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Figure 6 Suggested structure 1 with 2D-NMR correlation. 

      
Then compound 1 was tested the antioxidant activity with DPPH method  

 
Figure 7 Antioxidant activity data of compound 1 by  DPPH method  

 
 Based On figure 7, inferential that antioxidant activity from buah merah (compound 1) had 
value that is enough high, got value IC50 of –23.9990 ppm with standard IC50 carotene beta of 
1780.2703 ppm. 

 

CONCLUSION 
1. Compound 1 (2-(2,3-dihydroxyphenil)-6,8-dihydroxy-3methoxy-4H-chromen-4-one) with 

molecule formula C16H12O7 had been successfully isolated from buah merah (P. conoideus 
Lam.) 9.7 mg out of 10 kg  

2. Compound 1 had high antioxidant activity that is value IC50 of – 23.99 ppm applied method 
DPPH. This activity was not new activity for P. conoideus.  
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Abstract : Kepel (Stelechocarpus burahol (Blume) Hook & Thomson), one of fruit tree originally found in 
Indonesia, reported has anti-gout activity. To give more scientific data on anti-gout activity, we screened the 
cyclooxygenase 2 (COX2) inhibitor activities of leaves and fruits extracts of Kepel. Kepel was collected 
from Karang Anyar, Nusa Kambangan, and Cilacap, Central Java, and also from Yogyakarta, Indonesia. 
Kepel leaves were extracted with methanol and fractionated with ethyl acetate and water, while the fruits 
were extracted with hexane and the residue was extracted with ethyl acetic and water. The results showed 
that water extracts and methanol extracts of Kepel leaves and water extract of Kepel fruits gave inhibitory 
activities about 51%. The fruits hexane and ethyl acetate extracts and ethyl acetate extract of Kepel leaves 
had only about 20% inhibitory activity. 
 
Keywords: Stelechocarpus burahol, leaves, fruits, Cyclooxygenase-2 inhibitor 

 

 

INTRODUCTION 
Gout is the most common disorder cause of inflammatory arthritis in aged > 40 years (Kim 

et al 2003). This disease results from an overload of uric acid in the body. The overload of uric acid 
leads to the formation of tiny crystals of urate that deposit in tissues of the body, especially the 
joints. Pain and inflammation is a major complaintin patients with rheumatoid arthritis.  Almost all 
rheumatic disorders accompanied by joint pain or inflammatory pain. Pain in rheumatic disease 
mainly caused by the inflammation that resulted in the release of chemical mediators. 
Prostaglandins play a role in improving and extending the pain that is caused by a stimulus. One of 
rheumatic treatments is by using drugs (Isbagio 1992). Anti-inflammatory drugs known as non 
steroidal anti-inflammatory drugs (NSAIDs) work by inhibiting enzymatic activities of 
cyclooxigenase-1 (COX-1) and cyclooxigenase-2 (COX-2) which play a role in the biosynthesis of 
prostaglandins. All NSAIDs are associated with AEs, including gastrointestinal, renal, 
carduivascular and central nervous system (Lelo et al 2004). The newer COX-2-selective inhibitors 
that are less toxic to gastrointestinal tract. 

Many natural product has been used to treat pain in gout. One of them which has been used 
traditionally in Indonesia is the leaves of Stelechorcapus burahol. In Indonesia, this tree famous 
with name Kepel or Burahol. Scientific evidence regarding its activities as an anti-gout has been 
widely reported, such as Purwantiningsih et al (2010) reported that leaf of kepel has 
antihyperuricemia effects. Additionally the activity of methanol extract of Kepel leaves as anti-gout 
on roosters have been reported by Sutomo (2003), other in vivo activities of it on anti-gout has 
been reported by Purwantiningsih and Rahman (2009). The inhibition of xanthin oxidase activity of 
Kepel leaves ethanol extract has been reported by Rahman (2009). In this study the COX-2 
inhibition effect of leaves and fruit of Kepel which taken from various regions in Indonesia. 

 

MATERIALS AND METHODS 

Collecting and identification of plants 

Kepel (Stelechocarpus burahol) leaves and fruits used in this study were collected from 
Central Java (Cilacap, Nusakambangan, Karang Anyar) and Yogyakarta in Java Island, Indonesia.  
The leaves collected from all collecting place, while the fruits only collected from Yogyakarta, and 
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Karang Anyar. The identification and voucher specimens were deposited in the Bogor 
Biopharmaca Research Center, Bogor Agricultural University, Bogor, Indonesia. 
 

Extraction and fractionation 

The fruits samples were divided into 3 parts, namely meat, seed and peel. After 
separation, all samples were dried and ground before being submitted to methanol for the leaves 
and to n-hexane for the fruits parts. The dried plant materials were extracted with solvents (ratio 1 
g sample: 10 ml solvent) for 12 hours three times.  The extracts were filtered using Whatman filter 
paper (no. 2) and concentrated in vacuo at 30oC using a rotary evaporator.  The extract yields were 
then calculated. The leaves extract then fractionated with ethyl acetate and water. The fruits parts 
were extracted with hexane and the residue were extracted with ethyl acetic and water. 

 

Bioassay methods 
The methods which used is based on the procedure on the product (Cayman Chemicals Products 
No.560131). The concentration of the extracts are at one concentration, 50 µg/ml. 

 

RESULTS AND DISCCUSION 

The number of sample collected from Central Java and Yogyakarta are vary based on the 
number of tree which we can found. From Central Java, we collect samples from Cilacap, Nusa 
Kambangan, and Karang Anyar.  The amount of samples which we collected together with the 
dried weight are shown in Table 1. 

Phytochemical screening also performed for all dried samples.  The results shown in Table 
2.  From phytochemical screening, we found that all samples have no alkaloid, triterpenoids, and 
saponin, but consist of tanin.  Most of samples consist of flavonoid, but the fruits from Cilacap has 
no flavonoid.  Different with the flavonoid content, most of the samples have no steroid content, 
only leaves from Nusa Kambangan consist of steroids.  Samples which we collect are from 
different type of enviromental condition. For examples, Kepel in Nusa Kambangan grow in more 
bases condition, due to a lot of lime in Nusa Kambangan. 
 
 

Table 1.  The amount of sample which collected from various place in Java Island 

No Part of plant Collection place Weight (g) 

before dried After dried 

1 leaves Cilacap, Central Java 4000 500 
2 leaves Nusa Kambangan, Central 

Java 
3000 425 

3 leaves Karang Anyar, Central 
Java 

7600 900 

4 leaves Yogyakarta 700 100 
5 Meat Karang Anyar, Central 

Java 
5000 550 

6 Seed  Karang Anyar, Central 
Java 

2500 350 

7 Peel  Karang Anyar, Central 
Java 

1800 220 

8 Meat Yogyakarta 1300 140 
9 Seed Yogyakarta 100 15 
10 Peel Yogyakarta 130 30 

 
All samples were extracted with various solvent from polar until non polar.  The leaves 

were extracted first with methanol to get all type of compounds and continue with fractionation 
with ethyl acetic to get more non polar compounds and with water to get the polar compounds from 
Kepel leaves.  The fruits parts (meat, seed, and peel) were extracted with n-hexane first to get the 
non polar compound and or the volatile compound and then the residue extracted with ethyl acetic 
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to get the semi polar compound and finnally the residue extracted with water to get the polar 
compounds.  The yield of each extract were shown in Table 3. 
 

Table 2. Phytochemical screening data of Samples 

No Samples name Flavonoid Alkaloid  Tanin Saponin Steroids Triterpenoid 

1 Leaves (Nusa 
Kambangan) 

+ - + - + - 

2 Leaves (Cilacap) + - + - - - 
3 Leaves (Karang 

Anyar) 
+ - + - + - 

4 Leaves 
(Yogyakarta) 

+ - + - - - 

5 Meat (Karang 
Anyar) 

- - + - - - 

6 Seed (Karang 
Anyar) 

+ - + - - - 

7 Peel (Karang 
Anyar) 

+ - + - - - 

8 Meat 
(Yogyakarta) 

+ - + - - - 

9 Seed (Yogyakarta) + - + - - - 
10 Peel (Yogyakarta) + - + - - - 

(+): positive (present) 
(-): negative (absent) 

 
 

Table 3.  The yields of all extracts from Leaves and Fruits of Kepel 

Part of plants solvent Yield of extracts (%) based on dry weight of samples 

Nusa 
Kambangan 

Cilacap Karang Anyar Yogyakarta 

Leaves  Methanol 14.98 6.79 15.18 14.78 
 EtOAc fr. 2.52 2.57 3.89 3.37 
 Water fr. 6.69 6.21 3.68 3.43 

Meat Hexane - - 6.16 6.08 
 EtOAc - - 2.31 2.81 
 Water  - - 19.85 19.86 

Seed Hexane - - 7.21 7.02 
 EtOAc - - 12.46 11.77 
 Water  - - 8.48 8.11 

Peel Hexane - - 4.02 3.98 
 EtOAc - - 6.20 5.91 
 Water  - - 4.53 4.77 

0

10

20

30

40

50

60

MeOH extract EtOAc fr water fr

C
O

X
-2

 %
 i

n
h

ib
it

io
n

Extract name

Karang Anyar

Nusa Kambangan

Cilacap

Yogyakarta

 
Figure 1. % inhibition COX-2 of leaves extracts (at concentration 50 µg/ml) from different places. 
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The COX-2 activities of leaf extracts at concentration 50 µg/ml are shown in Fig 1. The 
methanol extract and water fraction of leaves have almost the same activities around 50% 
inhibition and this extracts have higher activity compare to ethyl acetic extracts. There are no 
significantly different on COX-2 inhibition of ethyl acetic fraction and water fraction of leaf extract 
from different place. Based on methanol extracts, there are significantly (p<0.01) different between 
leaf from Cilacap with other leaves from different samples.  The leaf methanol extract from 
Cilacap had lower inhibition activity compared others samples. 
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Fig.2. COX-2 % inhibition of fruits (meat, seed, and peel) extracts (at concentration 50 µg/ml ) from 

Karang Anyar and Yogyakarta 

 
 

The fruits extracts (at concentration 50 µg/ml) activities to inhibit the COX-2 is shown in 
Fig 2.  The results showed that water extract of the meat, peel and seed of Kepel fruits is higher 
COX-2 inhibition activities compared to ethyl acetic and hexane extracts.  This results showed that 
all polar extracts such as water extracts of Kepel leaves and Kepel fruits, methanol extracts of 
Kepel leaves have higher inhibition activity than the non polar extracts. 
On Fig 2 showed also that meat, peel and seed of Kepel fruits extracts have the same activities (not 
significantly difference). The activities of leaves and fruits polar extracts also have the same 
activity, so we can use either leaves or fruits part of Kepel as COX-2 inhibitor. 
 
 

CONCLUSION 
As anti gout, beside have activity on inhibition of xanthin oxidase activity and hyporuricemia, 
Kepel leaves and fruits polar extracts have COX-2 inhibition activities. The COX-2 inhibition 
activities of polar extracts (at concentration 50 µg/ml) are about 50%. The non polar extracts have 
lower inhibition activities than the polar extracts. The origin of the samples showed not 
significantly difference between one places to others.  
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Abstract :Kepel leaves were collected from Karang Anyar, Nusa Kambangan, and Cilacap, Central Java, 
and also from Yogyakarta, Indonesia, while Kepel fruit were collected from Karang Anyar and Yogyakarta, 
Indonesia. Kepel leaves were extracted with methanol and fractionated with ethyl acetate and water, while 
the fruits were extracted with hexane and the residue was extracted with ethyl acetic and water. The anti-acne 
potency of leaves and fruits extract of Kepel was evaluated based on the anti-oxidant activity, 
Propionibacterium acnes lipase inhibitory activity and also antibacterial activity against P. acnes. The results 
showed that all extracts had mild anti-oxidant activity and no lipase inhibitory activity. 
 
Keywords: Stelechocarpus burahol, leaves, fruits, anti-oxidant, antibacterial against Propionibacterium 

acnes, lipase inhibitor 

 

 

INTRODUCTION 

Acne is a common skin disease characterized by pimples on the face, chest, and back. It 
occurs when the pores of the skin become clogged with oil, dead skin cells, and bacteria. Acne is 
not a simple disease because it may sometimes lead to social phobia, lowered self-image, and 
depression (Koo and Smith, 1991).  

There are at least four major factors that can contribute to the formation of cutaneous acne 
lesions: increased sebum production, follicular hypercornification, bacterial colonization, and an 
inflammation response (Nourin and Ballard, 2006).  The prevalent bacterium implicated in the 
clinical course of acne is Propionibacterium acnes, a gram positive anaerobe that normally inhabits 
the skin and is implicated in the inflammatory phase of acne (Strauss et al, 2007). P. acnes plays a 
central role in current concept of acne pathogenesis (Zane, 2005).  It appears to be the target of oral 
and topical antibiotic usage and its population reduction is a just parameter of therapeutic 
effectiveness of an antibiotic (Burkhart et al 1999).  Besides the population of P. acnes, lipase 
activity is an important factor in the pathogenesis of acne. Free fatty acids formed as a result of the 
effect of P. acnes lipase activity on sebaceous triglycerides induce severe inflammation (Higaki, 
2003).  

Compounds targeting acne therefore should be able to inhibit P. acnes population and 
inhibit P. acnes lipase activity, as a result reduce pro-inflammatory lipids in sebum as well as 
reduce post-acne scar formation. The materials that have antioxidant activity may be useful for 
relieving hypertrophic scars and keloid formation on the skin (Furakawa et al, 1995).  In other 
words, compounds or materials claiming good for acne control should possess anti-bacterial, anti-
lipase, anti-inflammatory, and antioxidant activities.  

Stelechorcapus burahol, one of fruit tree originally found in Indonesia, traditionally used 
as deodorant. In Indonesia, this tree famous with name Kepel or Burahol. To search other potency 
from this tree, we search the potency of Kepel leave and fruit as anti acne agent. The strategies that 
we used were using its potency as antimicrob against Propionibacterium acnes, P. acnes lipase 
inhibition and antioxidant activities.  
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MATERIALS AND METHODS 

Collecting and identification of plants 

Kepel (Stelechocarpus burahol) leaves and fruits used in this study were collected from 
Cilacap, Nusakambangan, Yogyakarta, and Karang Anyar in Java Island, Indonesia.  The leaves 
collected from all collecting place, while the fruits only collected from Cilacap, Yogyakarta, and 
Karang Anyar. The identification and voucher specimens were deposited in the Bogor 
Biopharmaca Research Center, Bogor Agricultural University, Bogor, Indonesia. 
 

Extraction and fractionation 

All samples were dried and ground before being submitted to methanol for the leaves and 
to n-hexane for the fruits parts. The dried plant materials were extracted with solvents (ratio 1 g 
sample: 10 ml solvent) for 12 hours three times.  The extracts were filtered using Whatman filter 
paper (no. 2) and concentrated in vacuo at 30oC using a rotary evaporator.  The extract yields were 
then calculated. The leaves extract then fractionated with ethyl acetate and water. The fruits parts 
were extracted with hexane and the residue were extracted with ethyl acetic and water. 

 

Bioassay methods 

Antimicrobial analysis (Batubara et al 2009) 
The test organism used in this study was Propionibacterium acnes ATCC 6919. The 

media consisted of GAM Broth Nissui 0.5%, glucose 1.0% (Wako Pure Chemical Industries, Ltd., 
Japan), yeast extract 0.3% (Difco Laboratories, France), Nutrient Broth 0.5% (Difco Laboratories, 

France), and 0.2% Tween-80 (MP Biomedical, Japan). A 95 µl sterilized medium, 100 µl sample 

(serial concentration, diluted in DMSO 20%) or control, and 5 µl inoculum were added to each 
well of a 96-well plate (Chomnawang et al., 2005).  The inoculum was prepared at the 
concentration of 10-2 CFU/ml. P. acnes was incubated in the media for 72 hours under anaerobic 
conditions.  Extract concentration at which there was no visually detectable bacterial growth was 
described as the MIC (Minimum Inhibitory Concentration).   

Ten µl of each media with no visually detectable bacterial growth were inoculated in new 

100 µl media.  The concentration at which there was no bacterial growth after second inoculation 
was described as the MBC (Minimum Bactericidal Concentration).  The negative control used was 
DMSO while the positive controls were chloramphenicol (Wako Pure Chemical Industries, Ltd., 
Japan), tetracycline (MP Biomedical, Japan), and isopropyl methyl phenol (IPMP) (TCI, Japan). 
Antibacterial assay was conducted at the minimum of three times at different times (each duplo 
test). 

 

Lipase inhibitory analysis (Batubara et al 2009) 
P. acnes was cultured in media (the same as the media in antibacterial assay).  The cell 

suspension was centrifuged at 900 g for 10 min and the precipitate was diluted in PBS (phosphate 
buffer saline) at pH 6.98.  The bacteria on this solution was destroyed by micro destruction 
(TOMY Micro SmashTM MS-100) at 4000 rpm for 30 seconds and centrifuged at 5000 g for 60 
seconds. The filtrate was collected and placed in a dialysis tube for 6 days.  The dialyzate was dried 
by a freeze drier and was used for successive experiments. 

Lipase inhibitory activity assay was conducted using the dimercapto propanol tributyrate 

(BALB) method (Furukawa et al., 1982). The reagents were 390 µl of 5,5’-dithiobis(2-nitro 

benzoic acid) (DTNB) in Tris buffer (coloring agent), 10 µl of phenyl methyl sulphonyl fluoride 

(PMSF, esterase inhibitor), 25 µl of lipase, and 25 µl of sample or solvent (DMSO). All reagents 
(Dainippon Sumitomo Pharma Co, Ltd, Japan) were added to two tubes (1 and 2) and were both 

incubated at 30oC for 5 min.  Fifty µl of BALB solution (substrate) was added to tube 1 and the 
solutions (in tubes 1 and 2) were mixed well and incubated at 30oC for 30 min.  After 30 min, the 

reaction in the tubes was stopped by adding 500 µl of stopping reagent. After addition of stopping 

reagent, a 50 µl of BALB solution was added in tube 2 after which the solutions in both tubes were 



Proceeding of International Conference on Medicinal Plants - Surabaya,Indonesia 21-22 July 2010 

 
 

289 
 

mixed well and centrifuged to remove the insoluble materials.  The absorbance of each tube was 
measured at 414 nm.  Each experiment was performed in triplicate.   
Lipase inhibition was calculated as: 
% inhibition = [(A solvent – A sample)/A solvent] x 100% 
where A solvent was the difference between absorbance of tube 1 and tube 2 in solvent (DMSO) 
and A sample was the difference between absorbance of tube 1 and tube 2 of sample. 
Chloramphenicol, isopropyl methyl phenol, and tetracycline were used as the positive controls. 
 

Antioxidant analysis 

The antioxidant assay used in this study adopted a free radical-scavenging activity using the 2,2-
diphenyl-1-picrylhydrazyl (DPPH) test. Samples were diluted in ethanol to make a final 
concentration of 1.67, 3.33, 6.67, 10.00, 13.33, 16.67, 33.33, 66.67, 100.00, 133.33, and 166.67 

µg/ml.  A hundred µl of sample, 100µl of MES (2(N-morpholino(ethane sulfonic acid) buffer pH 

7.4, and 100µl of DPPH (11.8 mg DPPH in 100 ml ethanol) were added to each well of a 96-well 
plate.  After 30 minutes, the absorbance of the mixture was measured at 514 nm.  The reaction in 
DPPH is shown in Fig 5.  The positive control was (+)-catechin (Tokyo Chemical Industry, Japan) 
while ethanol was used as the blank. The inhibitory activity was calculated according to the 
following equation: 
% inhibition = 1- [(A sample – A control) / (A blank- A control)] x 100% 
where A sample was the absorbance of sample, A control was the absorbance of (+) catechin and A 
blank was the absorbance of ethanol. Each sample concentration and positive control was tested in 
triplicate. 

 

RESULTS AND DISCCUSION 
The number of sample collected from Central Java and Yogyakarta are vary based on the 

number of tree which we can found. From Central Java, we collect samples from Cilacap, Nusa 
Kambangan, and Karang Anyar.  In Cilacap we found only about 2 trees, so we only can collect 
small amout of samples. In Nusa Kambangan, there are more number of Kepel tree, but we could 
not found the fruits.  Karang Anyar is more suitable place to find Kepel either the leave and also 
the fruits.  In Yogyakarta, we found the tree inside of Yogyakarta Palace. We can found the leave 
and also the fruits of Kepel there.The amount of samples which we collected is shown in Table 1. 
 

Table 1.  The amount of sample which collected from various place in Java Island 

No Part of plant Collection place Weight (g) 

before dried After dried 

1 leaves Cilacap, Central Java 4000 500 
2 leaves Nusa Kambangan, Central 

Java 
3000 425 

3 leaves Karang Anyar, Central 
Java 

7600 900 

4 leaves Yogyakarta 700 100 
5 fruits Cilacap, Central Java 500 40 
6 fruits Karang Anyar, Central 

Java 
5000 350 

7 fruits Yogyakarta 1300 140 

 
After collected the samples, we separated the fruit become peel, meat and seed part.  Each part 
were dried before extraction.  The dry weight of all the samples were shown in Table 1. 

Phytochemical screening also performed for all dried samples.  The results shown in Table 
2.  From phytochemical screening, we found that all samples have no alkaloid, triterpenoids, and 
saponin, but consist of tanin.  Most of samples consist of flavonoid, but the fruits from Cilacap has 
no flavonoid.  Different with the flavonoid content, most of the samples have no steroid content, 
only leaves from Nusa Kambangan consist of steroids.  Samples which we collect are from 
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different type of enviromental condition. Kepel from Nusa Kambangan grow in more bases 
condition, due to a lot of lime in Nusa Kambangan. 

All samples were extracted with some solvent.  The fractionation step used to get all type 
of compound varying from polar to non polar compounds.  The leaves were extracted first with 
methanol to get all type of compounds and continue with fractionation with ethyl acetic to get more 
non polar compounds and with water to get the polar compounds from Kepel leaves.  The fruits 
were extracted with n-hexane first to get the non polar compound and or the volatile compound and 
then the residue extracted with ethyl acetic to get the semi polar compound and finnally the residue 
extracted with water to get the polar compounds.  The yield of each extract were shown in Table 3. 
The anti-acne activities of all samples were examined by its property as antimicrobial (againts 
P.acnes), lipase inhibitory activities and antioxidant activities.  Based on antimicrobial activities 
against P. acnes and lipase inhibitory activities, Kepel (leaves and fruits) have no activities. Kepel 
leaves and fruits extracts cannot inhibit P. acnes growth until concentration 4 mg/ml. Kepel leaves 
and fruits extracts also cannot inhibit P. acnes lipase activities from concentration 25 µg/ml until 
500µg/ml. 
 

Tabel 2. Phytochemical screening data of Samples 

No Samples name Flavonoid Alkaloid  Tanin Saponin Steroids 
 

Triterpenoid 

1 Leaves (Nusa 
Kambangan) 

+ - + - + - 

2 Leaves (Cilacap) + - + - - - 

3 Leaves (Karang 
Anyar) 

+ - + - + - 

4 Leaves 
(Yogyakarta) 

+ - + - - - 

5 Fruits (Cilacap) - - + - - - 

6 Fruits (Karang 
Anyar) 

+ - + - - - 

7 Fruits 
(Yogyakarta) 

+ - + - - - 

 

All samples were extracted with some solvent.  The fractionation step used to get all type 
of compound varying from polar to non polar compounds.  The leaves were extracted first with 
methanol to get all type of compounds and continue with fractionation with ethyl acetic to get more 
non polar compounds and with water to get the polar compounds from Kepel leaves.  The fruits 
were extracted with n-hexane first to get the non polar compound and or the volatile compound and 
then the residue extracted with ethyl acetic to get the semi polar compound and finnally the residue 
extracted with water to get the polar compounds.  The yield of each extract were shown in Table 3. 
The anti-acne activities of all samples were examined by its property as antimicrobial (againts 
P.acnes), lipase inhibitory activities and antioxidant activities.  Based on antimicrobial activities 
against P. acnes and lipase inhibitory activities, Kepel (leaves and fruits) have no activities. Kepel 
leaves and fruits extracts cannot inhibit P. acnes growth until concentration 4 mg/ml. Kepel leaves 
and fruits extracts also cannot inhibit P. acnes lipase activities from concentration 25 µg/ml until 
500µg/ml. 
 

Part of plants solvent Yield of extracts (%) based on dry weight of samples 

Nusa 
Kambangan 

Cilacap Karang Anyar Yogyakarta 

Leaves  Methanol 14.98 6.79 15.18 14.78 
 EtOAc fr. 2.52 2.57 3.89 3.37 
 Water fr. 6.69 6.21 3.68 3.43 

Fruits Hexane - - 6.16 6.08 
 EtOAc - - 2.31 2.81 
 Water  - - 19.85 19.86 
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As antioxidant, Kepel extracts have mild activities. The extracts have activity but in higher 
concentration compare to vitamin C as positive control. The IC50 of samples based on DPPH 
scavenging activities like shown in Table 4. The most active extracts was Kepel leaves water 
fraction from Nusa Kambangan with IC50 about 14.94 µg/ml.  The same fraction from other places 
shown different activities. It might because of steroid constituent on leaves from Nusa Kambangan. 
Fruits extracts have more activity as antioxidant especially the non polar extracts.  More polar 
extracts gave higher IC50 value of antioxidant. 
 

Table 4. Antioxidant activity data of all Kepel extracts, control positive Vitamin C (IC50: 4.56 µg/ml) 

Part of plants solvent Antioxidant activity (IC50 in µg/ml) 

Nusa 
Kambangan 

Cilacap Karang Anyar Yogyakarta 

Leaves  Methanol 105.67 143.45 143.89 133.67 
 EtOAc fr. 95.41 113.33 111.12 104.59 
 Water fr. 14.94 50.67 51.45 52.11 

Fruits Hexane - - 17.85 17.99 
 EtOAc - - 29.32 31.23 
 Water  - - 52.31 56.44 

 

CONCLUSION 
Extracts from leaves and fruits of Kepel had mild anti-oxidant activity, no antimicrobial activity 
against P.acnes and no lipase inhibitory activity. The most active leaves extracts as antioxidant is 
leaves from Nusa Kambangan while the most active fruits compounds is the nonpolar compounds. 
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ABSTRACT :The research has been conducted to examine antibacterial activity of ethanol leaf extract of 
Purslane (Portulaca oleracea) against Salmonella typhi and Shigella dysenteriae determined by growth on 
Mueller-Hinton media (in vitro). The research used a posttest-only control group design which used eight 
times dilution of ethanol leaf extract of Purslane (1 g/ml; 0,5 g/ml; 0,25 g/ml; and 0,125 g/ml). A solution of 
0.5 % CMC-Na was used as a negative control. The positive control for  Salmonella typhi Chloramphenicol 
and Siprofloksasin suspension served as positive controls for Shigella dysenteriae, respectively. The results 
showed that all concentrations of ethanol leaf extracts of Purslane affected the zone of inhibition against 
Salmonella typhi and Shigella dysenteriae. The extract with concentration of 1 g/ml showed the greatest zone 
of inhibition against Salmonella typhi (60.25 cfu/ml) and  Shigella dysenteriae (25.125 cfu/ml); 
concentration of 0.5 g/mL (88.25 cfu/ml and 30.125 cfu/ml), concentration of 0.25 g/ml (146 cfu/ml and 
38.25 cfu/ml) and concentration 0.125 g/mL (204.25 cfu/ml and 48.25 cfu/ml).  
 
Keywords : Purslane (Portulaca oleracea) leaf extract, Salmonella typhi, Shigella dysenteriae, Mueller 

Hinton media 

 

 

INTRODUCTION 
Infectious diseases has become Indonesia’s most common health problem especially 

typhoid fever and diarrhea caused by Salmonella typhi and Shigella dysenteriae. (Hadinegoro, 
1999). Based on intensive and longitudinal epidemiological research of typhoid fever by 
Simanjuntak (1993) in Paseh, West Java, showed that the insidence of typhoid fever in semiurban 
area was 357,6 cases per 100.000 people in a year, 77% are 3-19 years old with the highest 
incidence are 10-15 years old. 

 Because of high treatment cost and resistance of standard antibiotic we need to find 
alternatif ways treating thoose disease, one of them are using herbal medicine. Research by Bae 
(2004) showed that Purslane (Portulaca oleracea) has an antibacterial effect against positive gram 
Bacillus cereus and negatif gram Pseudomonas aerogenosa, Eschericia coli and also antibacterial 
effect against Staphylococcus aureus and Bordetella bronchiseptica (Shahidi et al., 2004). Another 
research by Bongoh et al. (2000) showed that Purslane (Portulaca oleracea) has an antifungal 
effect against Candida albicans and Aspergillus niger. 

Flavonoid responsible for this antibacterial and antifungal effect (Cowan, 1999). Quercetin, 
a flavonol form of flavonoid, is the greatest compound inside Purslane and it has the greatest 
antibacterial effect. It also has antihistamin, antiinflamatory, antiviral, and also cancer prevention 
activity. (Basile et al., 2000; Gutzeit et al, 2005; Jegtvig, 2008). 

 

METHODS 

To show antibacterial activity of ethanol leaf extract of Purslane (Portulaca oleracea) 
against S. typhi and  S. dysenteriae in vitro, macro broth dilution sensitivity test Method were used 
(Suswati dan Mufida, 2007), combined with drop plate method (Herigstad, et al., 2001; Miles dan 
Misra, dalam Boyle, et al., 2008). The research used a posttest-only control group design which 
used eight times dilution of ethanol leaf extract of Purslane (1 g/ml; 0,5 g/ml; 0,25 g/ml; and 0,125 
g/ml). A solution of 0.5 % CMC-Na was used as a negative control. The positive control for  S. 
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typhi  Chloramphenicol and Siprofloksasin suspension served as positive controls for S. 

dysenteriae, respectively  (Notoatmodjo, 2005). 
 

RESULT 

After incubate for about 24 hours in 37o C,  each disc were obserbed by counting the 
ammount of the growth of the colony manually using Colony counter. The result are shown on 
figure 1. 

 
 

Figure 1. Salmonella typhi and Shigella  dysentriae Colony count 

 

DISCUSSION 
The results showed that all concentrations of ethanol leaf extracts of Purslane affected the 

zone of inhibition against S. typhi and    S. dysenteriae. The extract with concentration of 1 g/ml 
showed the greatest zone of inhibition against S. typhi (60.25 cfu/ml) and  S. dysenteriae (25.125 
cfu/ml); concentration of 0.5 g/mL (88.25 cfu/ml and 30.125 cfu/ml), concentration of 0.25 g/ml 
(146 cfu/ml and 38.25 cfu/ml) and concentration 0.125 g/mL (204.25 cfu/ml and 48.25 cfu/ml). 
LSD test showed significant result on antibacterial effect of ethanol leaf extract of Purslane against 
S. typhi and  S. dysenteriae.  
 

CONCLUSION 

The conclution of this research is that all concentrations of ethanol leaf extracts of Purslane 
have significant antibacterial effect. The higher the concentration the greater the antibacterial 
effect. 

However  it is need to do some following research on Phytochemical test of active 
compound inside purslane leaft (P. oleracea) especially quercetin then spesifically tested with 
antibacterial activity test against S. typhi and S. dysenteriae. 
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Abstract: Objectives: In order to improved the quality of Indonesian traditional medicines, that a  
subchronic toxicity test on blood glucose-lowering jamu were containing alium extract has been conducted 
preclinically. The observed parameters were blood glucose levels and pancreatic histology. Methods: 

Preclinical tests, based on “Pedoman Uji Praklinik Obat Tradisional” issued by BPOM, were carried out in 
Sprague dawley strain rat. Experimental animals were divided into four different groups. Each groups 
consisted of 10 female and male rats : a) normal group (N), b) D1 group  (1x the human dose),  c) D2 group  
(5x the human dose), and d) D3 group  (25x the human dose). Human effective dose was 2 g/70 kg body 
weight, equivalent to 0.04 g/200 g body weight on rat. Sample was given once a day orally for 28 
consecutive days. The normal group received the carrier solution of sodium carboxy methyl cellulose / Na-
CMC 0.5%. The observed parameters were blood glucose levels before (T-0) and 28 days after the 
administration of samples (T-28), and pancreatic histology (beta cells of islet) after the administration of 
samples. Results: Data were statistically analyzed using ANOVA method (p= > 0.05). The results showed 
that D1, D2 and D3 groups shown no different levels of blood glucose and histological results of pancreas 
when compared to normal group in both male and female.  Conclusion: In conclusion, the present study 
suggested that the oral administration of blood glucose-lowering jamu containing alium extract at doses of 
equivalent to 1x, 5x and 25x human effective dose for 28 days did not affect blood glucose levels and 
histological results of pancreas beta cells of islet of male and female rats. 
 
Keywords: Subcronic toxicity test, rat, pancreas beta cell islet, blood glucose-lowering jamu 

 

 

BACKGROUND 
The usage of traditional medicines has been entreched in Indonesian people since long ago 

before. Recently, the interenst in traditional medicine (natural product) is increasing not only in 
Indonesia but also in various regions of the world which is in line with developing back to nature 
culture. 

Indonesian government always provides supporting for the progression of Indonesian 
Traditional Medicines (ITM) such as through endorsement of several policies for improving their 
quality and safety, supporting for the independence of procurement, normaling, monitoring and 
supervise on ITM. Hopefully, the TIMs which are used as one of substitution or complementary to 
convensional medicine are widely accepted in formal health services. 

Of the ITMs for lowering glucose blood that has been produced by national industry is 
called Diabeta. One of components of ITMs is allium extract. Based on preclinical proof, Diabeta 
showed efficacy on lowering blood glucose level on diabetes rat induced-alloxan. The LD50 value 
of this product was more than 15 mg/kg body weigh (> 15 g/kg bw) that including non toxic 
category (Frank C. Lu., 1995). Being purpose for including in standardized herbal product (OHT) 
category besides usually is used in a long time and repeadly for treatment diabetes mellitus, this 
product should be tested in long term toxicity. Their safety should be evaluated for human health. 

Subcronic toxicity test reveals series of toxic effects that is due to the administration of 
drug substances/drug products in various doses for a particular time. In addition, the test is also 
useful to look at the target organ, where the samples are going to give toxic reactions. This study 
aims to conduct subcronic toxicity test of one of blood glucose-lowering products which blood 
glucose levels and pancreatic histology (beta cells inslet) will be observed. Finally, by completing 
preclinical (clinical) test, this product will widely accepted by the medical community and become 
part of in medication system.  

METHODS 
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Materials 
Samples: blood glucose-lowering jamu that is produced by traditional indutry, Carboksi metil 
selulose (Sigma), Diasys® (Diagnostic system International) comercial reagen kit, materials for 
preparing histological slides. 
 

Animals 
Spargue-dawley rats (5-6 weeks) 90-120 g body weigh were housed in colony polycarbonate cages. 
Each cage was contained 4 rats of the same sex with bedding of husk and 12 hours dark/light 
cycles are provided. Feed and water were given ad lib. Environmental condition was maintained at 
a temperature of 21 + 2C and a humidity of 30-70%. Before used, rats were acclimatized to 
laboratory condition for seven days prior to initiation of dosing. 
 

Preparing of sampel test 
BLOOD GLUCOSE-LOWERING JAMU, for futher mention as sample, was suspended in CMC-
Na 0.5% solution and administered to the rats on doses that equal with 1x, 5 x and 15x human 
dose. Human dose was 2 g/70 kg bw once a day.   
 

Animal Treatment 
Eighty rats, consist of 40 male and 40 female, were randomly separated in 4 groups and 

each group was contained of 10 female and 10 male rats. Individual rat was tail marked using ink 
marker. Gruop D1, D2 and D3 receviced sampel on dose that equal with 1x, 5 x and 15x human 
dose by gavage using ball-tipped intubation needle fitted onto syringe. Normal group was given 
carrier only. Sample was given once a day orally on 28 consecutive days.  

Observation on plasma glucosa level was made twice, before and after treatment sample. 
Rats were fasted overnight before blood samples were collected from the orbital sinus. Plasma-
EDTA was separated by centrifugation on 10.000 rpm at 10C for 10 minutes. Plasma glucose level 
was spectroscopically analyzed by enzymatic methode using Diasys® reagen kits.  

On day 29, all of the rats were sacrified by dislocation technique. Necroscopy of all animal 
were carried out and weights of pancreas organs were recorded as relative value and absolute value 
(i.e. in percentage of the body weight). The pancreas organs were fixed in buoin solution for 
histologycal analysis as discribed by Javier Magaña-Gómez et al. Briefly, the pancreatic sections 
were fixed in buoin solution overnight, embedded in paraffin, cut (3-5 µm in thickness) with a 
manual rotary microtome  and mounted onto slides. The sections were processed for H&E staining 
and examined by conventional light microscopy (Olympus microscope) with 20 × and 40 × 
objectives. The number of beta cells were counted from four random insight by a pathologist who 
was blinded to the treatment protocol. (Javier Magaña-Gómez et al., 2006). 

 

Statistically analysis: 
Data were repesented as means±SEM and analized statistically on ANOVA followed by Duncan 
method for determinating difference value between groups using SPPS 15 program. P < 0.05 was 
considered statistically significant. 
 

RESULTS AND DISCUSIONS 
From parameter tests were showed that sample on three doses regiment did not 

demonstrate toxicity effect on pancreas function especially on blood glucose level and pancreas 
histological. No death occured during period of treatment and no change in locomotor activity or 
occuring of piloerection or diarrhea were observed.  

The body weights of animals measured every week was showed in figure 1. The extracts 
on three doses regiment that given a day orally for 28 consecutive days did not effect on body 
weight. Rat's body weights tend increased on all of dose groups comparable with those of the 
normal. Generally, loss of body weight or wasting syndrome, of herbal toxicity test is a 
characteristic sign observed in animal which received the one or two highest doses. The weight 
loss usually manifests within a few day after exposure of sample test or extreme treatment like 
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blood taking. Changing in body weights is a valuable indicator in evaluating the toxicity of a 
compound or extract preaparation (Abiodun Humphrey Adebayo et al., 2010). This results 
supported to the other test that done before (Toshihiro Kojimaa et al., 1993).  
 
 
 
 
 
 
 
 
 

 

Figure 1. Male (left) and female (right) body weighs of animal test 

 
Effect on blood glucose level of the sample had been also observed by enzimatic method. 

After treatment of samples, all of the doses (D1, 2 and D3) performed no effect on blood glucose 
level compared to those normal group on each sex measurement. Sample which was administrated 
on 28 consecutive days did not show hipoglicaemic effect on normal rats. The statistical analysis 
(ANOVA, p > 0.05) supported this results which there were no significant differences between the 
treatment groups with normal group. The sampel did not express blood glucose lowering efect, thus 
it could be said that this sample would not give a serious side effect hypoglicemic after in long 
period. The level of plasma glucose could be seen on Figure 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Plasma glucose level after and before sample tretments on male (left) and female (right) rats 

(statistically no different between groups on each measurement, p = 0.05) 

 
Histological analysis of pancreas organ showed that all of the doses did not affect the 

number of beta cells of islet in both sex. Although goup D3 of male rat had a slighly higher value 
(figure 3), it statistically showed no difference compared with normal group. 

Allium, one of the sample contents, is commonly used for both as  culinary and medical 
purpose. Such as anthemintic activity in vitro (Zafar Iqbal et al., 2001), gastrointestinal infection, 
inhibitor tumor growth in vitro (S. Ejaz et al., 2003). Md. Asaduzzaman et al talked that alium 
could reduce boold glucose level on diabetic rat induced alloxan and glucose induce condition. 
Petroleum eter , chloroform and etil acetat fraction reduce blood glucose level until 80%, 74% and 
69% repectively in 24 hours of experiment. (Md. Asaduzzaman et al., 2010). 
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Figure 3. The average number of beta cells inslet on after treatment sample (statistically no different 

between groups on each measurement, p = 0.05) 

 
The results were due to the test sample contains a powerful combination of extract as 

lowering blood glucose level. Each extract would overcome the side effects caused by the other 
extracts. So, even if given in along time does not cause hypoglycemia conditions. 
 

CONCLUSION 
Subcronic toxicity test of blood glucose-lowering jamu containing alium extract on female and 
male rats Sprague dawley strain showed that at doses of equivalent to 1x, 5x and 25x human 
effective dose for 28 days did not affect blood glucose levels and histological results of pancreas 
beta cells of islet compared with normal group. 
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Abstract : Phytochemical studies were conducted on the stem bark of Goniothalamus ridleyi (Annonaceae) 
and stem bark of Cratoxylum arborescens (Guttiferae). Both samples were collected from Post Brooke, Gua 
Musang, Kelantan, Malaysia. Traditionally, decoction of stem bark of G.ridleyi is being used for the 
treatment of stomach-ache and the latex of the stem bark of C.arborescens is being used for treatment of 
wound. Extraction using organic solvents followed by purification using standard procedure of purification 
yielded an epoxystyryl-lactone, 5-acetoxyisogoniothalamin oxide (1) from G.ridleyi and caged-prenylated 
xanthone, cochinchinone C (2) from the stem bark of C.arborescens. Both compounds were identified using 
spectroscopic techniques. Reports show that compound (1) has a wide range of biological activities such as 
cytotoxicity, antimicrobial pesticidal and embryotoxic properties.  

 

Keywords: G.ridleyi, C.arborescens, epoxystyryl-lactones and caged-prenylated xanthone 

 

 

INTRODUCTION 
The genus Goniothalamus from the Annonaceae family consists of 160 species of archaic 

shrubs and treelets which grow in shady primary rainforest of tropical Asia [Wiart, 2007]. 
Goniothalamus ridleyi is a sub-canopy tree up to 30 m tall and 77 cm diameter. Stipules are absent 
and the leaves are alternate, simple and penni-veined. The size of the flower petals are 
approximately 13mm long, reddish-brown and are placed in apocarps with fruitless containing 
several seeds. This plant could be found in undisturbed forests up to 1500 m altitude, usually on 
hillsides and ridges. In the secondary forests, it is usually present as a pre-disturbance remnant. The 
fragrant bark is burned to drive away ghosts. It is also used to treat stomach-ache [Mat-Salleh and 
Latiff, 2002]. In the previous study on G.ridleyi, goniothalamin, goniothalamin oxide and 
isoaltolacton have been isolated [Ee et al., 2001]. 

The genus Cratoxylum belongs to Guttiferae family and is known locally as Geronggang. 
C.arborescens is an emergent tree up to 60 m tall and 120 cm diameter. The stem has yellow latex 
and the leaves are opposite, simple, penni-veined, glabrous and the venation is inconspicuous. 
Flowers are about 8mm in diameter, white-pink-red and placed in panicles. The fruits are about 
8mm long, red-brown-black, dehiscent capsule, with many small winged seeds. The ecology of this 
plant is in undisturbed to slightly mixed dipterocarp, sub-montane forests up to 1000 m altitude. 
Geronggang are mostly planted on alluvial sites and along rivers, but are also found on ridges. In 
secondary forests, this plant is usually presents as pre-disturbance remnant tree 
[www.nationalherbarium.nl]. Some studies have already been conducted on C.arborescens, where 
the compound 3-geranyloxy-6-methyl-1,8-dihydroxyanthraquinone was  isolated [Pattanaprateeb et 
al., 2005]. 
 

MATERIAL AND METHODS 

Plant Material 
Sample stem bark of Goniothalamus ridleyi and stem bark of Cratoxylum arborescens 

have been collected at Post Brooke, Gua Musang, Kelantan, Malaysia. The voucher specimen of 
G.ridleyi and C.arborescens were deposited at Herbarium UPM (UPM), Serdang, Selangor, 
Malaysia.  
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Extraction and Isolation 
The stem bark of these two plants were air dried at room temperature, ground and extracted 

using cool extraction. Stem bark of G.ridleyi was extracted with three type of solvent i.e. hexane, 
chloroform and methanol. Stem bark of C.arborescens only extracted using methanol and then 
fractionated with hexane. Chemical components from each extract were separated using flash 
column chromatography, column chromatography and preparative thin layer chromatography. The 
structure of each purified compound separated will be analyzed using Nuclear Magnetic Resonance 
(NMR), Ultraviolet (UV), Infrared (IR) and Mass spectroscopy (MS). 
 

RESULTS AND DISCUSSION 
Chloroform fraction of stem bark of G.ridleyi (5 g) was separated using flash 

chromatography. The solvent mixture of chloroform, ethyl acetate and methanol were used to 
separate the compounds. Fractions 4-11 were mixed and a second separation carried out using 
column chromatography with hexane, chloroform and methanol as elution solvent. Vials 115-118 
were selected to further separate using preparative thin layer chromatography. Solvent mixture 
hexane : chloroform (8:2) has been used to get the profile of compounds. The pure compound was 
collected and crystallised using the solvent hexane : chloroform to give white needles identified as 
5-acetoxyisogoniothalamin oxide (1) an epoxystyryl-lactone which has been previously found in 
Goniothalamus sesquipedalis from Bangladesh. 

The 1H NMR spectrum showed a phenyl ring, a disubstituted epoxide at δ 3.36 (dd, J =1.8, 
6.0Hz, H-7); 4.04 (d, J =1.2Hz, H-8), a secondary acetate at the methane group δ 5.43 (q, J =3.0Hz, 
H-5) and a disubstituted double bond at δ 6.27 (d, J =9.6Hz, H-3); 7.11 (dd, J =5.4, 9.6Hz, H-4) in 
conjuction with a lactone with a secondary terminus at δ 4.45 (q, J =3.0Hz, H-6). The other phenyl 
ring for H-10, H-11, H-12, H-13 and H-14 were shown at δ 7.39-7.28 (m). The methyl substituted 
for acetyl compound was shown at δ 2.09 (s). This hydrogen profile was corresponding with 13C 
NMR. There are two carbonyl detected i.e. at δ 169.8 and δ 161.33 for acetyl and phenyl ring 
respectively.  There are also phenyl ring substituted to C-8 at δ 125.73 (C-10, C-14), δ 128.78 (C-
12) and δ 128.63 (C-11, C-13).  The spectrum revealed a disubstituted epoxide carbon at δ 57.44 
(C-7) and δ 58.19 (C-8), secondary acetate δ 62.08 (C-8) and disubstituted double bond at δ 124.7 
(C-3) and δ 140.33. This compound have same data to data reported by Hasan [Hasan et al., 1994] 
(Table 1). 

Methanol extract of stem bark of C.arborescens (11.1g) were partitioned with hexane. The 
hexane fraction (2.73 g) was separated using column chromatography with chloroform : ethyl 
acetate : methanol as elution solvent. The compound from vial 120-137 was separated using 
chloroform 100% as mobile phase. Compound (2) was separated as white yellowish needle and 
identified as cochinchinine C. 

The compound isolated from C.arborescens is similar to the compound from the roots of 
C.cochinchinense reported by Mahabusarakam [Mahabusarakam et al., 2006]. It is based on 
pseudomolecular ion [M-CO]+ at m/z 382 which was consistent for the molecular formula of 
C24H26O6 with the loss of 28 amu (CO). The 13C NMR spectroscopic data exhibited carbon 
resonances at δ 180.73 (C-9) and δ 201.30 (C-6), confirming the presence of conjugated and 
unconjugated carbonyl groups. The 1H NMR spectrum revealed resonance of a hydrogen-bonded 
proton at δ 12.05 (1-OH) and three aromatic protons which coupled as an ABX system at δ 6.56 
(dq, J=0.24, 0.96 Hz, H-2, H-4) and δ 7.44 (dt, J=1.68, 8.22 Hz, H-3).  

 

Table 1 
1
H and 

13
C of compound (1) and the reference 

 

Position of 
C / H 

δ H (ppm) GRCB 1 δ H (ppm)                                  
5-acetoxy-

isogoniothalamin oxide 

δ C (ppm)  
GRCB 1 

δ C (ppm)                                       
5-acetoxy-isogoniothalamin 

oxide 

2 (CO)   161.33 161.3 

3 6.266 (d, J =9.6Hz) 6.23 (dd, J=9.9, 0.7Hz) 125.04 124.7 

4 7.1005 (dd, J =5.4, 
9.6Hz) 

6.88 (dd, J =9.9, 5Hz) 140.33 139.8 
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5 5.426 (q, J =3.0Hz) 5.64 (ddd, J =5.0, 3.9, 
0.7Hz) 

62.08 62.9 

6 4.4515 (q, J =3.0Hz) 4.60 (t, J =4.0Hz) 77.96 77.0 

7 3.3615 (dd, J =1.8, 
6.0Hz) 

3.33 (dd, J =4.1, 2.1Hz) 57.44 54.0 

8 4.035 (d, J =1.2Hz) 3.93 (d, J =2.1Hz) 58.19 59.5 

9   135.53 135.5 (s) 

Ar (10, 14) 7.399-7.288 (m) 7.25 (m, 2H), 
7.35 (m, 3H) 

125.73 125.7 (2d) 

12 128.78 128.7 (d) 

11,13 128.63 128.6 (2d) 

-Oac 2.09 (s) 2.04 (s) 20.53 20.5 (CH3) 

  169.8 169.9 (CO) 
 OAcOOH H H O3578

 
  (1) 
  

Table 2 
1
H and 

13
C NMR of compound (2) and cochinchinone C 

 

Position 
of C / H 

δ C (ppm) 
GGCA 2 

δ C (ppm) 
Cochinchinone C 

δ H (ppm) GGCA 2 δ H (ppm) Cochinchinone C 

1 162.80 162.90   

2 109.55 109.57 6.56 (dq, J=0.24,0.96Hz) 6.55 (dd, J = 8.4, 0.9Hz) 

3 139.07 138.97 7.44 (dt, J=1.68, 8.22Hz) 7.41(J = 8.4Hz) 

4 107.48 107.41 6.56 (dq, J=0.24, 0.96Hz) 6.52 (dd, J = 8.4, 0.9Hz) 

4a 159.41 159.44 - - 

4b 88.64 88.76 - - 

5 84.17 84.18 - - 

6 (C=O) 201.30 201.16 - - 

7 84.84 84.86 - - 

8 135.09 135.25 7.54 (s) 7.51 (s) 

8a 132.09 132.14 - - 

9 (C=O) 180.73 180.73 - - 

9a 106.06 106.15 - - 

10a 29.68 29.73 2.40 (d, J=12.78Hz) 2.39 (d, J = 12.9Hz) 

10b - - 1.61 (d, J=1.56Hz) 1.59 (dd, J = 12.9, 9.9Hz) 

11 49.33 49.43 2.56 (d, J=9.36Hz) 2.54 (d, J = 9.9Hz) 

12 84.05 83.96 - - 

13 30.38 30.37 1.71 (s) 1.69 (s) 

14 29.08 29.04 1.37 (s) 1.33 (s) 

15 29.23 29.21 2.67 (d, J=7.2Hz) 2.64 (d, J = 8.1Hz) 

16 118.48 118.48 4.40 (br t, J=6.0Hz) 4.39 (br t, J = 8.1Hz) 

17 135.86 135.73 - - 

18 25.59 25.51 1.37 (d, J=23.7Hz) 1.37 (s) 

19 16.68 16.69 1.01 (s) 1.01 (s) 

1-OH - - 12.05 (d, J=1.74Hz) 12.00 (s) 

7-OCH3 54.16 54.09 3.67 (d, J=1.74Hz) 3.65 (s) 
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9 9a8a7 314b OOCH3OO O 4a1518 19101112
 

  (2) 
 

The spectrum also show the presence of an olefinic proton at δ 7.54 (s, H-8), a methoxyl group at δ 
3.67 (d, J=1.74Hz, 7-OCH3), a pair of non-equivalent methylene protons at δ 2.40 (d, J=12.78 Hz, 
Ha-10) and δ 1.61 (d, J=1.56 Hz, Hb-10), a methine proton at δ 2.56 (d, J=9.36Hz, H-11) and prenyl 
unit at δ 4.40 (br t, J=6.0 Hz, H-16), δ 2.67 (d, J=7.2 Hz, H-15), δ 1.37 (d, J=23.7 Hz, H-18) and δ 
1.01 (s, H-19). The prenyl unit was placed at C-5 according to the correlation of H-15 to C-4b and 
C-5. The signals of the methine proton H-11 and the gem-dimethyl groups (δ 1.71 (s, H-13), δ 1.37 
(d, J=23.7Hz, H-14) revealed a 2,2-dimethyltetrahydrofuran ring (Table 2). UV spectrophotometer 
showed a maximum peaks at 338.0 (0.704) and 292 (1.608). Mahabusarakam 2008 reported at the 
concentration of 50 µM, compound (2) are able to scavenge the DPPH radical at 1.7 %. 
 

SUMMARY 

The compound 5-acetoxyisogoniothalamin oxide is the first report from Goniothalamus 

ridleyi. Caged-prenylated xanthones have been exclusively found in the genus Garcinia. This 
present work also reports the isolation of caged-prenylated xanthones from Cratoxylum 

arborescens. This cage-prenylated xanthone is the first report from C.arborescens. Reports show 
that 5-acetoxyisogoniothalamin oxide has a wide range of biological activities such as cytotoxicity, 
antimicrobial pesticidal and embryotoxicity while cochinchinone C was able to scavenge the DPPH 
radical in range 1.7%.  
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Abstract: This study was aimed to assess the potential wound healing properties of Channa striatus (haruan) 
on migration of HaCaT keratinocytes.  In vitro study was preferred to provide a clearer view wound healing 
process at cellular level specifically cellular migration activity.  C. striata has been significantly studied to 
alleviate the healing process.  Specific fatty acids and amino acids contents of C. striata had been studied to 
enhance and rejuvenate the dermal cells in the healing process.  Extracts were prepared from whole muscle 
tissue of the fish by using Folch’s method for the lipids and lysis buffer for the proteins and presence of 
compounds were positively analyzed via qualitative analysis of gas chromatography mass spectrophotometer 
(GCMS) and sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE) accordingly.  Three 
different concentrations of lipid extract (0.005 mg/mL, 0.05 mg/mL, and 0.5 mg/mL) introduced onto the 
scratch assay proved no significant result in migration rate (p>0.05) between treatment groups and control 
while relation with protein extract failed to be conducted due unavoidable consequence.  Association 
between effects of C. striata extracts on migration activities of HaCaT keratinocytes hardly can be concluded 
due to several limitations faced hence needs further assessment. 
 
Keywords: Cell migration, wound healing, cell culture, Channa striatus 

 

 

INTRODUCTION 

Channa striata or haruan is a type of snakehead family typically found in Malaysia fresh 
waters.  The medicinal value of C. striata has long been recognized and acknowledged specially 
among the Asians due to its specific contents that are believed to possess high therapeutic means. 
Haruan is popular as traditional remedy to speed up wound healing process particularly after 
delivery (Rajen, 2009). Yet, the practice is still applicable among today’s generation (Koon, Peng, 
and Karim, 2005).    

Scientific research on medicinal properties of this fish has been carried out to a great 
extent. Baie and Sheikh (2000a) supported that haruan indeed encouraged dermal wound healing 
prior to caesarian section. The action is believed to be caused by presence of particular fatty and 
amino acids that which promotes prostaglandin formation and cellular proliferation (Lim and Ng, 
1990).  

In vitro investigation allows in depth understanding for wound healing process which 
involved cellular migration, proliferation, adhesion, and differentiation of connective tissue cells 
(Baie and Sheikh, 2000b). The protocol offers rapid, inexpensive yet sensitive examination of 
studied factor on action of specific cells under highly controlled condition. This study is expected 
to demonstrate more or less the same result provided by the previous studies on wound healing 
effects of C. striata done in vivo.  In addition, this method was preferred as an alternative option to 
prevent animal abuse in laboratory study (Orlans, 1996). 
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LITERATURE REVIEW 

Channa striata (haruan) 

C. striata is a fish from genus Channa of Channidae family. Other species of the same 
genus available in Malaysia freshwaters include C. micropeltes (toman), C. lucius (bujuk), and C. 

maruloides (toman bunga).  Haruan can easily be differentiated from other species based on its 
smaller size (30 to 90 cm), head shape and less obvious stripe pattern (Lim and Ng, 1990). This fish 
is widely distributed specifically in tropical zone freshwater areas such as paddy fields, lakes, 
swamp, and roadside ditches (Aquatic Invasive Species- Snakehead, 2005). It is an obligate air 
breather and capable to withstand dense vegetation areas with low dissolved oxygen. The young 
and juvenile stage feeds on protozoans, zooplankton and small crustaceans until reaching adult 
stage before hunting for other fishes, frogs, and small reptiles. 

Many studies conducted proven that haruan extract does contain list of amount of unique 
fatty and amino acids believed to be responsible in the healing process (Mat Jais, McCuloch, and 
Croft, 1994). Compounds such as oleic, linoleic, glycine-glutamic, and aspartic acids acts primarily 
by inducing tissue collagen remodeling that increase the tensile strengths of the surrounding tissue 
of the afflicted area (Zuraini et. al, 2006).  Those elements help in the synthesis of prostaglandin 
and gained special responsibility in healing and rejuvenating the tissue cells during healing process. 
Other than healing ability, C. striata also has been studied to have potential to have antibacterial 
properties and as an alternative option for sedative (Mat Jais, 2007). 

            

 

 

 

 

 

 

 

 

 

 

 

 

HaCaT- keratinocytes 
Keratinocytes serve as a physical barrier which provides protection against serious injuries 

to internal body parts (Freeburg, 2010). Reepithelialization occurs in an open-wound healing 
process and it is initiated by the increase in cellular proliferation and migration of keratinocytes 
over the wound bed (Haase et al., 2003). The cell is proven to offer highly sensitive assay system in 
examining wound healing and the result shown that it is comparable and applicable for both human 
and animals (Gilchrest, 1984; Zipple et al., 2009; Agyare et al., 2009).  

Human Adult Low Calcium Temperature, (HaCaT) keratinocytes is a type of immortalized 
cell line with UV-specific induced mutation of p53 gene in both alleles yet remains 
nontumorigenic. The cells exhibit normal morphogenesis and differentiation feature with reference 
to normal keratinocytes lived in vivo hence be a good tool in studying cellular regulation 
particularly that involves keratinization (Deyrieux and Wilson, 2007; Boukamp et al., 1988).      

   

Migration/ Scratch Assay 

Cell migration assay allows observational analysis of cellular migration and proliferation 
activity as such in tumor metastasis, embryonic development, immune response and wound repair.  
The step involved growing a confluent monolayer cells and the cells will disrupt by scratching a 
line through the layer. The distance travelled during pre- and post incubation period was observed 
and measured (Figure 1).   

The “healing” effect against a tested agent is determined by estimating the migration or 
proliferation rate of the cells (Liang, Park, and Guan, 2007). 

 

Figure 1. The distance between the edges of the scratch assay was measured 

for pre incubation period (left) and post incubation period (right). 
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MATERIALS AND METHODS 

Sample Collection and Preparation 

Live C. striata of average weight from 130 to 320 g each were purchased from a local 
market in Jalan Sultan Ismail, Kuantan.  The samples were kept alive until period of dissection. The 
fillets of muscle tissue were obtained by cutting lengthwise along the backbone (Mat Jais et al., 
1994).  The muscle fillets were stored at -80  prior to extraction. 

 

Lipid Extraction and analysis 
Lipid extract was prepared using Folch’s method as described by Mat Jais t al., 1994). Fish 

muscles were minced and homogenized in chloroform:methanol (2:1, v/v) plus butylated hydroxy 
toluene (BHT). The homogenate was centrifuge at 9000 rpm and 9  for 20 minutes.  The filtered 
supernatant was evaporates in Rotavapor-BUCHI at 50  before dried under nitrogen gas. 

For qualitative analysis, 1 mL of lipid extract was dissolved in methanol:chloroform (v/v, 
5:1). 20 µl of the solution was added into 2 mL reagent of 4% H2SO4 in methanol (v:v) and heated 

for 30 minutes at 70 .  It was then diluted with water and extracted with 1 mL of hexane.  The 
identification of the fatty acid fraction constituents was performed using Perkin Elmer Auto System 
XL gas chromatograph, equipped with Perkin Elmer Mass-Turbo Gold mass selective detector.  
GCMS was performed using split injection with helium as carrier gas.  Initial temperature was set 

at 50  for 2 minutes with heating ramp of 4 °C/min and final temperature of 250 °C for 20 
minutes.   

 

Protein Extraction and analysis 
The samples were grinded and homogenized with lysis buffer (1:5 w/v).  The homogenate 

was centrifuged at 500 XG and 4  for 15 minutes and the supernatant were filtered. The pellet 
was re-centrifuged at the same setting and the supernatant were combined and centrifuged at 25000 
XG for 30 minutes.  The supernatant was filtered and the pellets were washed twice with lysis 
buffer to recover the remains.  The extract was then resuspended in resuspension buffer (1:1 v/v).  

An aliquot of the extract was kept for qualitative analysis while the remaining was kept at -80  
prior to freeze-dry. 

SDS–PAGE protein analysis was performed by using Laemmli protocols as explained by 
Lebendiker (2002). Protein extract was determined by Biuret protein assay using bovine serum 
albumin (BSA) as a standard at 540 nm wavelength.  The protein extract aliquot was thawed and 
mixed at 1:1 (v/v) ratio with the sample buffer in the presence of 25% b-ME.  Samples were loaded 
onto the 10% precast gel and subjected to electrophoresis at 30 mA/gel for approximately 5 hours.  
After electrophoresis, the gel was stained overnight at room temperature with 0.25% (w/v) 
Coomassie blue R-250.  The destaining process was done by changing the destaining solution twice 
daily for 3 consecutive days.  High molecular protein weight markers were used in estimating the 
molecular weight of the proteins.  The protein bands were then visualized by Alpha Imager. 

 

Cell Migration Assay   

 The HaCaT cell line was provided by Prof Dr Masa-Aki Ikeda from Department of 
Molecular and Craniofacial Embryology, Graduate School, Tokyo Medical and Dental University.  
HaCaT cells were cultured in Dulbecco’s modified Eagle’s medium (DMEM) supplemented with 
10% fetal bovine serum (FBS), and 2% penicillin-streptomycin antibiotic. Cultures were incubated 
at 37  in 5% CO2. The cells were grown to confluent in T-75 cell culture flask before seeded into 
6 wells plate. The scratch assay was designed in 3 major groups, each in triplicate. The details of 
grouping are described in Table 1.  
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Table 1. Treatment groups with specified medium assigned 

Group Medium details Concentration of 
extract (mg/mL) 

Group 1 DMEM only (without treatment) 
Group 2 

 
DMEM + 

C. striata lipid extract 
0.5 

  0.05 
0.005 

Group 3 
 

DMEM + 
C. striata protein extract 

0.5 
0.05 

0.005 

 
single-straight line scrape was done with a p200 pipette tip to create a scratch on a 

monolayer cell plate. A mark was made at the outer bottom using a razor blade as a reference point 
to obtain the same field during image acquisition. The specified medium was then introduced into 
the wells according to the groups and incubated for 16 hours. The distance between the edge of the 
scratch and image of pre- and post incubation period was measured and acquired using inverter 
microscope equipped with specific computer aided software (Liang, Park, and Guan, 2007). The 
different in distance of pre-and post incubation period was measured and the rate was calculated.  
  

Statistical Analysis 

The data obtained on migration rate among groups of treatment and control was further analyzed 
using 1-way ANOVA using SPSS version 17.0. 
 

RESULTS 

Crude Sample Extraction and Qualitative Analysis 

 
Table 2. Fatty acids found in lipid extract of C. striata identified bTy GC-MS 

RT (minute) Compound Area 
(%) 

Remark 

27.733 Myristic acid, C14:0 3.16 Methyl esters 
28.763 Palmitaldehyde, C16:0 4.02 Aldehyde  
30.549 Myristic acid, C14:0 1.71 Methyl esters 
31.330 2-Pentadecanone, C15:0 4.34 Ketone 
34.571 Myristaldehyde, C14:0 1.16 Aldehyde 
35.821 Stearic acid, C18:0 0.94 Methyl esters 
37.372 Palmitic acid, C16:0 1.76 Methyl esters 
38.718 Palmitic acid, C16:0 17.3 Methyl esters 
40.374 Margaric acids, C17:0 0.56 Methyl esters 
41.564 Oleic acid, C18:1 4.32 Methyl esters 
42.264 Trans-2-hexadecanoic acids 3.38 Isomers 
42.644 Oleic acids, C18:0 5.32 Methyl esters 
43.240 Stearic acids, C18:0 5.37 Methyl esters 
46.081 Methyl 6-hydroxystearate 0.84 Isomers 
46.961 Octadecanoic, 5-hydroxy-, delta-lactone 1.52 Ketone 
49.097 DHA, C22: 6 n3 0.22 Methyl esters 

 
The total of crude lipid extract was 4.7% of the muscle fillet wet weight. Qualitative analysis using 
GC-MS shown six methyl esters fatty acids as listed in Table 2 
The total crude protein extract was 8.4% of the muscle fillet weight and at concentration of 4.0491 
mg/mL. Result for qualitative analysis using SDS-PAGE is shown in Figure 2. Total of 24 bands 
ranging approximately from 20 kD to 200 kD. Three major bands appeared estimated to be 
approximately 137 kD, 47 kD, and 41 kD in molecular weight 
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Figure 2. Image of protein bands from sample and protein marker on gel electrophoresis captured by 

Alpha Imager. 

 

Cell Migration Assay and Statistical Analysis 

The scratch assays were observed before and after treatment with 0.005 mg/mL, 0.05 mg/mL, and 
0.5 mg/mL of lipid extract of C. striata.  Table 3 summarized the distance travelled after post 16 
hours incubation period and the migration rates.  The analysis of 1-way ANOVA had shown a p-
value of 0.607 proving evidence of no significance in migration rate between the treatment groups 
and the control. 
 

DISCUSSION 
Particular lipid and protein contents of C. striata have been extensively reviewed to be the 

responsible compounds for speeding up healing process.  Crude extractions for both were done for 
this reason.  Proliferation and migration activities of keratinocytes cells that are important in 
healing process occur in vivo. The study thus aimed to evaluate the effect of C. striata extracts to 
migration activity of HaCaT keratinocytes cell line. 

 
Table 3. Analysis of migration rate between groups of treatment and control. 

Medium Well Distance 
Travelled 

(mm) 

Migration 
rate 

(mm/hour) 

Mean  
SEM 

(mm/hour) 

DMEM only A 0.6375 0.0398 0.0335  
0.009 B 0.2429 0.0151 

C 0.7263 0.0454 
DMEM+ 
0.005mg/ml 

A 0.5992 0.0375 0.0425  
0.003 B 0.7000 0.0438 

C 0.7403 0.0463 
DMEM+ 
0.05mg/ml 

A 0.5755 0.0360 0.0354  
0.001 B 0.5117 0.0320 

C 0.6122 0.0383 
DMEM+ 
0.5mg/ml 

A 0.5545 0.0347 0.0356  
0.002 B 0.5860 0.0366 

C 0.5679 0.0355 

*p>0.005 

 
Chloroform and methanol solvent system in ration 2:1 (v/v) of Folch’s method was being 

exercised as system was a fairly polar solvent mixture with capacity to interact with those polar 
lipid compounds yet still being able to dissolve the other non-polar compounds. Complex lipid 
considerably involved polar complex lipid such as phospholipids despite major constituent of non-
polar lipid compounds such as cholesterol esters (Christie, 1993). 

Screening of the compound presence within the lipid extract shown only seven fatty acids 
compound compared to fifteen compounds discovered by Mat Jais et al. (1994).  Detection of same 
compound at different retention time might be due to technical problems occurred during GC-MS 
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column separation (Hites, 1997).  The chromatogram also showed couples of ketones and 
aldehydes compounds indicated occurrence of lipid peroxidation (Rupasinghae and Yasmin, 2010). 

Fatty acids particularly from polyunsaturated groups are highly prone to autoxidation that 
might occur during sample preparation or extraction (Christie. 1993). Failure to certain fatty acids 
of interest can also be resulted from low percentage of initial lipid extract.  This can be overcome 
by increasing the extraction stage to increase lipids recovery from the tissue (Christie, 1993). 
In protein extraction, sufficient alkaline solution provided by the sodium chloride in lysis buffer 
helped to permeabilize cellular membrane and isolated at least 75 % of protein (Hultin and 
Kelleher, 2000).  Introduction to gravitational force of higher than 5000 g separated the lipid 
membrane from the aqueous phase hence made the collection of the extract possible. 

10 % of acrylamide gel concentration was used in the SDS-PAGE analysis based on the 
appearance of clear, well separated bands and reproducible result.  It was assumed that proteins 
from C. striata muscles were successfully extracted by the presence of 24 protein bands of 20 to 
130 kD in molecular weight. 
 Generally, analysis of cell migration assay usually involved study either one or more 
independent factors such as on chemical environment (chemotaxis), gradient of chemoattractant 
(haptotaxis), and finally closing of gap in wound healing. Chemotaxis is generally described as 
movement of cells directed towards change in environmental factors- due to presence of 
chemokines or other growth factors (chemoattractants). The afflicted areas believed to express 
higher chemoattractants (haptotaxis) thus, cells would be migrated to specific area for healing 
purpose (Roitt, Brosstoff, and Male, 2002). Movement of adherent cells is directed towards a 
“leading edge” (Trepat et al., 2009). In this experiment, the scratch area was considered as the 
leading edge that possessed higher concentration of chemoattractants to which the cell migration 
activity will be directed.    

There was reduction in width of the scratched area observed in all samples of all groups 
indicating presence of cell migration activity in all samples. Nevertheless, the result produced was 
insignificant with almost no difference in migration activity could be observed among the treated 
groups and control.  The p-value of >0.05 supported the null hypothesis of no association between 
the presence of extract and the HaCaT migration rate. Study on protein extract of C. striata was 
unable to be observed due to unavoidable consequences.  

The negative result might due to the absence of particular content of C. striata lipid extract 
such as arachidonic acids and alpha-linolenic acids which is responsible for the healing process 
(Mat Jais et al., 1994). Further the study can be improved by providing better growth requirement 
for the specific cell type used (i.e. supplement of ECM-based or growth factor) (Mass-Szabowski, 
Starker, and Fusenig, 2003). 

 

CONCLUSION 
Treatment with C. striata lipid extract showed no significant difference in cellular 

migration rate compared to non-treated group.  This result might be due to the absence of active 
compounds within the extract. Moreover, the type of cell used or the culture condition applied 
could be less suitable for this study purpose.   Further study is thus necessary to understand the 
actual relation for the studied factor.   
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Abstract: Epigallocatechin gallate (EGCG) are secondary metabolites on tea leaves of Camellia sinensis (L) 
as obesity preventing material. Characterization use spectroscopy 1H NMR is often studied, but plant 
cultivated with different field, variety, harvest time and tissues produce different result. This study purpose to 
characterize EGCG compund on first and fourth tea leaves of Camellia sinensis (L). The method use 
spectroscopy 1H NMR. This result show that spectrum character 1H NMR is different among first between 
fourth leave on stem tissues. 

 

Key words: Epigallocatechin gallate, 
1
H NMR,  Camellia sinensis L. 

 

 

INTRODUCTION 
EGCC as the compound of flavan-3-ol has a basic framework C6-C3-C6 with the structure 

of 2-phenylbenzo pyran which is easily oxidized in ring B, causes the opening of oxygen atom 
which can increase the reactivity towards the free-radical compound, so it has bioactive 
characteristic. The EGCG bioactive compound present in tea plant (Camellia sinensis) has the 
structure as shown in figure 1. 

The functions of epigallocatechin gallate are: as anti-fungal, involved in blood pressure 
regulation, roles to reduce the body weight by pressing the digestive enzyme such as α amylase, α 
sucrose, dan α glukosidase which trigger the reduction of carbohydrate digestion level within cells. 
According to Burgaber and Karaali (2005),  involved in cholesterol regulation, anti-inflammation, 
atstringen, carcinogenic on skin and can be used as the main active material in skin 
brightener/cosmetics (Christina avanti 2004).  

 

Table 1.  EGCG distribution at the different parts of tea tip. 

Leaves components Component ( % dry mass EGCG) 

1. Bud 
2. First leave 
3. Second leave 
4. Third leave 
5. Upper twig 
6. Lower twig  

26,5 
25,9 
20,7 
17,1 
11,5 
5,3 

Source (Cafin, et.al.,  2004) 
 

Some obstacles in providing bioactive compound really depends on the availability of 
plants and the seasons, with the rainfall (1075-5450 mm year-1), temperature 24.4ºC (Williges, 
2004). Based on the research result done by Caffin, N., D’Arcy, B.,Yao L.,Rintou, N. (2004), it has 
explained that the amount of tea leaves’ EGCG will vary if it is harvested in different seasons or 
months. The distribution of EGCG in tea plants is spread in early bud of the plants, and flower 
buds; while, the amount of EGCG is less or reduced in old tissue. Table 1 shows the variation of 
EGCG distribution at the different part of the tea-tip. Among individual clones, the distribution 
pattern of EGCG is really varied, in which at a certain clone the pattern appears more or less 
permanent.   
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Because the secondary metabolite of harvested EGCG from the different field and tissue, it is 
necessary to be characterized to increase the quality of the result.    

The characterization of EGCG at Camellia sinensis (L.) leaves which uses the 
specktroscopy 1H nuclear magnetic resonance (NMR) is based on the absorption of radio waves by 
some certain nucleus within organic molecule, when this molecule is present on strong magnetic 
field. The characterization of EGCG with NMR method is done by observing the chemical 
movement (δ) which is the position of certain proton resonation whose position is different from 
the internal standard position. The internal standard position which is commonly used is tetra metil 
silan (Vermerris and Nicholson ,  2006). 
 

THE PURPOSE 
To characterize EGCG compound on first and fourth leaves of Camellia sinensis (L) stem tissues. 
 

METHOD 

Material and Tool 
1H NMR spectroscopy 500 MHz (Bruker, Jerman),  1.5 mL-ependorff tube mL -2 mL,  5 mm 
NMR tube,  centrifuge, Ultrasonic, vortex, vacum dry, metanol-deuterium  (CH3OH-d4), buffer 
KH2PO4 in D2O (pH 6,0) containing 0,01% (b / b) TSP, aqua bidestilata. 
 

EXTRACTION 
Preparing metanol-deuterium  (CH3OH-d4) without standar internal,  buffer KH2PO4 in D2O (pH 
6,0) containing 0,01% (b / b) TSP. Measure gentle powder of 25-50 mg tea leaves with drying in 
vacum.  Then add  CH3OH-d4 (without any internal standard), KH2PO4 buffer in D2O (pH 6.0) 
containing 0.1% (w/w) TSP, in to 2 mL-ependorff tube.  This solution vortex for 1 minute at room 
temperature and then ultrasonication for 5-20 minute at room temperature. This solution centrifuge 
at room temperature for 5 – 20 minute using microtube centrifugator (13000 rpm, room 
temperature). Transfer supernatant (more than 1 mL) to 1.5 mL-ependorff tube.  If more 
centrifugation is necessary centrifugator using microtube centrifugator (13000 rpm, 1 minute, room 
temperature). Then transfer 800 mL of supernatant to 5 mm NMR tube 
 

CHARACTERISATION USE 
1
H NMR 

The study done  use 500 spectrometer  MHz 1H NMR completed by cryoprobes. Chemical shift(δ)  
is measured on ppm, with standart referency use tetrametil silen zero ppm, with chemical shift 
range between 4.52-7.08. 
 

RESULT 

The liquid of green browny pure extraction, then spectrum observed.  Spectrum of 1H NMR on 
Methanol Deuteurium (MeOD) solvent, 500 MHz (Table 2)  show that chemical shift (δ ppm). 5,93 
(1H, s, coupling constants (J)=1,79), 5,93(1H, s, J=1,84), 6,48 (1H, s, J=1,80), 6,48 (1H, s, J=1,80) 
are structure from EGCG resonance on H-6, H-8, H-2’, H-5’, H-6’ (Markam,et al, 1994).   

 

Table 2. Proton position δ and J EGCG , tea leave with vacuum and standart 

 
 

Proton 
Position 

δ EGCG  tea leave drying 
with vacum,  (J in Hz) 

δ EGCG  with standart 
(J in Hz) 

H-2 4.74 s 4.95 (s) 

H-3 4.15 m 5.51 (s) 

H-4α 2.71 dd 2.84 (dd ) 

H-4β 2.83 dd 2.94 (dd) 

H-6 5.93 (s, 1,79) 5.93 (s, 1,79) 

H-8 5.90 (d, 1,84) 5.93 (d, 1,79) 

H-2’ 6.49  (s, 1,82) 6.48 (s, 1,82) 

H-5’ - - 

H-6’ 6.52(s,1,80) 6.48 (s,1,80) 
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DISCUSSION 
Proton position of EGCG resonance on chemical shift (δ) and coupling constanta (J), 

EGCG compound on fourth tea leaves of Camellia sinensis (L) can not show the character because 
that compound oxydated by air and UV light.  Based on the Nathalie  research (2001) that 
flavonoid oxydation caused by temperatur, UV light, and ion Cu2+ then change to be unstabile 
quinon into sulfonat.  

Using 1H NMR spectroscopy,  can characterize proton of EGCG. This is relevant to Moco 
research (2007) show that 1H NMR can identify flavonoid compound on tomato plant.  Then, 
(Tarachiwin ,  2007)  note that 1H NMR spectroscopy combined with multivariat analysis can 
descript secondary metabolit profile. How ever using 1H NMR spectroscopy, have disavantage that 
is: 1). Relatively low sensitivity than using other analysis technique such as MS, 2). Can produce 
more than one ambiguous spectra, 3). Chemical shift influenced by the surrounding chemical 
environment.  

There is many ways to solve that is: 1). Combine 2D spectrum (two dimension) NMR, 2). 
This research use standart data comparation refer to the same sovent material. 

 

CONCLUSION 

Acquired character from EGCG structure resonance on 1H NMR that is H-6, H-8, H-2’, H-
5’, H-6’ (Markam, 1994). The result on chemical shift from 5,93 until 6,93, this value based on 
range EGCG compound range. This is relevan with study conducted by McLeod (2010) that 
aromatic compound on chemical shift from 5,8 until 8,8 

 

ADVICE 
To improve characterisation of determinutee compound structure need steps that is: 

extraction, using  UV,  and infra red, spektromass, both of NMR proton and carbon. 
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Abstract : Ozone depletion leads to an increase amount of free radicals in the environment. Free radicals are 
important mediators for the initiation of lipid peroxidation, which occurs mainly in biomembranes, leading to 
destruction of the cellular membrane, and is related to the development of many chronic diseases (Frei, 
1994). Epidemiological studies have found that intake of antioxidants reduced the risk of chronic diseases 
(Lim et al., 2002). Plant compounds have known to possess antioxidant activity and have the ability to 
scavenge reactive oxygen species and free radicals. Seaweed is considered to be a rich source of antioxidants 
(Siriwardhana et al., 2003; Senevirathne et al., 2006). Several bioactive compounds including 
polysaccharides, polyphenols and pigments in seaweed are very potent antioxidant. The phenolic compounds 
in seaweed are derived from phloroglucinol and its derivatives (Ragan et al., 1977). Cahyana et al. (1992) 
showed that pyropheophytin a, which was one of the chlorophyll a related compounds had an antioxidative 
activity. Another important mechanism of antioxidant seaweed is the effect of the cell wall polysaccharide 
sulfate ester, fucoidan, and its component fucose. 
 
Keyword: antioxidant, bioactive compound, free radical, seaweed 

 

 

INTRODUCTION 
 Ozone depletion leads to an increased of free radicals that have many harmful effects on 
human health. Free radicals can induce the lipid peroxidation which lead to the destruction of 
cellular membrane, proteins, nucleic acids and eventually cell death. It can cause degenerative 
human diseases such as cancer, heart disease and cerebrovascular disease through multiple 
mechanisms (Lee et al., 2003). It is commonly recognize that antioxidants can scavenge the 
harmful active free radicals in the cells and reduce potential mutations (Shanab, 2007). Antioxidant 
is an inhibitor of lipid peroxidation. Therefore, consumption of antioxidants plays an important role 
in protecting against these events (Lim et al., 2002). 
 Recently, there is a growing interest on the discovery of natural antioxidants because 
epidemical and clinical evidence suggesting that consumption of vegetables and fruits reduce the 
risk of developing chronic disease. As a consequence of an increasing demand for the biodiversity 
in screening programs, there is now a greater interest in the marine organism especially marine 
algae (Faulkner, 1993). Marine algae have been shown to produce a variety of compounds and 
some of them have been shown to possess biological activity of potential medicinal value (Moore, 
1978; Konig et al., 1994; Anggadireja et al., 1997). There are reports that seaweed is also rich 
sources of antioxidant compounds (Kuda et al., 2005; Duan et al., 2006; Patra et al., 2008). 
Seaweed are low in fat but contain vitamin and bioactive compounds like polysaccharides, 
polyphenol and pigments, a potential natural antioxidant, which are not found in land plants 
(Lahaye and Kafffer, 1997).  
 

FREE RADICALS 

The term ‘‘free radical’’ is used to define an atom or molecule that can exist independently 
with one or more unpaired electrons. By virtue of their unpaired electron, free radicals are typically 
unstable, highly reactive, and short-lived. Oxygen-derived free radicals and oxidants (reactive 
oxygen species, ROS) are formed continuously in small amounts during the normal metabolism of 
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cells and are normally inactivated by endogenous scavenging mechanisms (Zweir and Talukder, 
2006).  

However increased levels of ROS create oxidative stress and accumulative oxidative 
damage in various biological macromolecules. Thus they implicated in the pathogenesis of various 
human diseases and disorders (Vaya and Aviram, 2001; Roussis et al., 2005). ROS cause DNA 
damage which is associated with the development of cancer, cardiovascular diseases, cataract, 
neurological disorders and lung disease. Aging is also thought to occur as a result of a constant 
exposure of the organs to ROS, with a cumulative damage, through entire life, along with a 
gradually decreasing repair capacity and increasing degenerative changes in the organs (Vaya and 
Aviram, 2001). 

 

ANTIOXIDANT 

Antioxidant is an inhibitor of lipid peroxidation. The principle function of antioxidant is in 
delaying the oxidation of other molecules by inhibiting the initiation or propagation of oxidizing 
chain reactions by free radicals (Namiki, 1990; Vaya and Aviram, 2001). Scientific evidence 
suggests that antioxidant reduce risk for chronic diseases including cancer and heart disease. 
Antioxidant compounds like phenolic acids, polyphenols, vitamin C, vitamin E, pigment, and 
phytoestrogens scavenge free radicals such as peroxide, hydroperoxide or lipid peroxyl and thus 
inhibit the oxidative mechanisms that lead degenerative diseases (Prakash, 2001; Lila, 2004). Some 
compounds, such as gallates, have strong antioxidant activity, while others, such as the mono-
phenols are weak antioxidants. Most of the antioxidant compounds in a typical diet are derived 
from plant sources and belong to various classes of compounds with a wide variety of physical and 
chemical properties. Primary sources of naturally occurring antioxidants are whole grains, fruits, 
herbs and vegetables.  
 

ANTIOXIDANT MECHANISMS OF SEAWEED COMPOUNDS 

Seaweed, like all photosynthesizing plants are exposed to a combination of light and high 
oxygen concentrations, which lead to the formation of free radicals and other strong oxidizing 
agents. The elements of the photosynthetic apparatus are vulnerable to photodynamic damage, 
because polyunsaturated fatty acids are important structural components of the tylakoid membrane 
(Sukenik et al., 1993). The absence of such damage in seaweed, in spite of the proximity of the 
photosynthetically produced oxygen and suitable target within the photosynthetic apparatus 
suggests that these cells have protective antioxidant mechanism and compounds (Lim et al., 2002).  

Seaweed provide for an excellent source of bioactive compounds such as dietary fibre, 
protein, polyphenols, vitamins, pigment, and minerals (Fleurence, 1999; Lila, 2004; Bhaskar and 
Miyashita, 2005).  

 

a. Polysaccharides 
In recent years, algal polysaccharides have been demonstrate to play an important role as 

free radicals scavengers and antioxidant for the prevention of oxidative damage in living organisms 
(Raghavendran et al., 2007). In vitro antioxidant activities of the following six sulfated 
polysaccharides were investigated: iota, kappa and lambda carrageenans, which are widely used in 
the food industry, fucoidan (homofucan) from the edible seaweed Fucus vesiculosus and fucans 
(heterofucan) from the seaweed Padina gymnospora. The results of the present study indicate that 
among the different polysaccharides derived from brown and red seaweeds, fucoidan and lambda 
carrageenan exhibit the highest antioxidant activity and free radical scavenging activity (Souza et 
al., 2006). 

Among the sulphated polysaccharides, fucoidan has gained a considerable attention 
because of its wide range of pharmacological properties. Recent evidence shows that the sulphated 
polysaccharides are able to repair damaged or hypofunctional organs and tissues by enhancing the 
production of hepatocyte growth factor (HGF) (Seal and Mathers, 2001; Chotigeat et al., 2004). 
Seaweed polysaccharides extract showed a substantial reduction in the acute elevation of calcium 
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and potassium levels, thereby maintaining the membrane redox potential against free radical-
mediated liver cell injury. 

 

b. Polyphenol 

Polyphenols substances are a category of phytonutrients that exert strong antioxidant 
properties (Ho, 1992). They can classified into simple phenols, phenolic acids, hydroxycinnamic 
acid derivatives and flavonoids (Ismail et al., 2004). The report from Devi et al. (2008) showed 
there is a strong correlation between antioxidant activity and the content of polyphenols of 
seaweed. The antioxidant activity of phenolic compounds is mainly due to their redox properties, 
which can play an important role in absorbing and neutralizing free radicals, quenching singlet and 
triplet oxygen, or decomposing peroxides (Osawa, 1994). Polyphenols can also act as metal 
chelators which prevent the catalytic function of metal in the process of initiating radicals (Wu and 
Hansen, 2008).  

Seaweed is contain high amounts of polyphenols. High concentration of polyphenols such 
as catechin, epicatechin, epigallocatechin, epigallocatechin gallate and gallic acid are reported in 
the seaweed species, Halimeda sp (Chlorophyceae) (Yoshie et al., 2002). The polar etanolic 
extracts have a higher content of phenolic compounds, which are more abundant in red algae 
(Jania corniculata) than the brown algae (Sargassum dentifolium) and other red alga (Laurencia 

papillosa) (Shanab, 2008). Seaweed polyphenols, also called phlorotannins, are vastly different 
from the terrestrial plants. Brown seaweed contain the highest levels of phenols among the algae, 
mainly as phlorotannins, i.e., polymers of phloroglucinol (1,3,5-trihydroxybenzene) up to 650 kDa. 
They are a heterogeneous group of molecules displaying broad range of biological activities and 
found abundantly in brown seaweeds (Mandal et al. 2009). Most of them seem to accumulate in 
brownish to darkish vesicules called physodes (Schoenwaelder, 2002). In Phaeophyceae, the 
highest phlorotannin levels are found in Fucales and Dictyotales with 20% and 30% dry weight, 
respectively (Conan et al., 2006). 

 

c. Pigments 
Variation in the colour of seaweed are related to varying amounts of pigment, with changes 

in colour during the growth curve being caused by the accumulation of secondary carotenoids 
(Burczyk, 1987 in Hegazi et al., 1998). The principal pigments of seaweed fall into three main 
groups: the green fat soluble substances called chlorophylls; yellow, orange and red fat-soluble 
substances known collectively as carotenoid; blue and red, water-soluble products called 
phycobilins (for more details see Table 1). Recently, there are many evidence which explain many 
benefit of pigments for human health. The nutraceutical value of natural plant pigments such as 
carotenoids, chlorophylls, and their derivatives is based on their recognized biologically active 
properties.  

Chlorophyll especially chlorophyll a and related compounds with porphyrin ring exhibited 
some antioxidant activity in the dark (Endo et al., 1985). Chlorophyll a, connect to the negatively 
charged peroxyl radical, act as potent synergist of vitamin E (Mendiola et al., 2005). Cahyana et al 
(1992) showed that pyropheophytin a, which was one of the chlorophyll a related compounds in 

Eisenia bycyclis, had an antioxidative activity higher than of α-tocopherol using TBA method. 
Chlorophyll did not decompose the hydroperoxides, but reduced free radicals such as 1,1-diphenyl-
2-picrylhydrazyl. Electron spin resonance spectrum of the π-cation radical was recorded during the 
oxidation of chlorophyll in methyl linoleate solution. The observations suggest that chlorophyll 
may act as a hydrogen donor to break the chain reaction (Endo et al.1985). The mechanism of 
antioxidant activity displayed by the natural chlorophyll derivatives does not seem to be based on 
the ability to donate hydrogen but maybe, on the protection of linoleic acid against oxidation and/or 
preventing decomposition of hydroperoxides (Marquest et al. 2005). 

Carotenoids also play an important role in human health by acting as biological 
antioxidants. Hydrogen peroxide, singlet oxygen, nitrogen oxides, superoxide anion, and other 
reactive oxygen species insulting the body from either endogenous or exogenous routes can be 
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inactivated by carotenoids. β-carotene may terminate lipid oxidation as a chain breaking 
antioxidant. protecting cells and tissues from the damaging effects of free radicals and singlet 
oxygen (Zeb and Mehmood, 2004). Fucoxanthin, a specific carotenoid found in brown seaweed, 
has unique structure including an allenic bond and a 5.6-monoepoxide in the molecule. It is one of 
the most abundant carotenoids accounting for >10% of estimated total natural production of 
carotenoids (Maeda et al., 2008). Based on the report, hydroxyl radical scavenging activity as 
measured by chemiluminesence technique showed the scavenging activity by fucoxanthin was 13.5 
times higher than α-tochoperol. Other health benefit of carotenoids that may be related to their 
antioxidative potential include enhancement of immune system function (Bendich, 1989), 
protection from sunburn (Matthews-Roth, 1990), and inhibition of the development of certain types 
of cancers (Nishino, 1998). 
 

Tabel 1. Pigment compositions of algae 
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CONCLUSION 
Bioactive compounds of seaweeds have a variety benefits for human health. It can protect human 
body from the harmful effects of free radicals. Therefore, it is necessary to attempt further 
exploration of bioactive compounds of seaweed to provide the added value for the utilization of 
seaweeds, especially in Indonesia 
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Abstract:  Shorea  is one of the main genera of Dipterocarpaceae, consisting of about 150 species. The 
resins (essential oils and dammar which normally oozes out through the bark) from several species are used 
in folk medicine as an antiseptic, astringent and detergent.  The juice from the leaves is used as ear drops for 
children. Most of the studies examining the chemical composition of essential oil of shorea have focused on 
the resin only. No report was found about chemical composition of other plant parts of this genus. Shorea 

acuminata Dyer which is from red meranti group is locally known as ‘Meranti Rambai Daun’. In the present 
study, the chemical composition of essential oils from fresh stem and leaves of Shorea acuminata, collected 
from UKM forest reserve, were hydrodistilled and analyzed for the first time by gas chromatography, gas 
chromatography coupled to mass spectrometry and Retention Indices. The oil yield obtained from stem and 
leaves were 0.40% and 0.02%, respectively. Thirty-six compounds have been identified. The main compound 
groups found in the oils were sesquiterpene hydrocarbons (64.8% and 33.4%) and oxygenated sesquiterpenes 
(19.2% and 51.7%) for stem and leaves, respectively, which accounting 85.6% of the stem oil and 85.8% of 
the leaf oil. Caryophyllene oxide (36.0%) and β-caryophyllene (13.9%) were found to be the major 
constituent in the leaves, whereas, germacrene D (35.0%) was the major constituent in the stem.  
 
Keywords: Shorea acuminata, Dipterocarpaceae, Caryophyllene oxide, Germacrene D. 

 

 

INTRODUCTION 
Shorea is one of the main genera of Dipterocarpaceae, consisting of about 150 species 

distributed over a very wide range throughout tropical Asia, covering several climatic zones and 
geographies [Ashton, 1982]. This timber tree, locally name as ‘meranti’, plays an important role in 
the economy of many of the Southeast Asian countries [Poore, 1989]. Beside that, resins are also 
an important product from shorea. Sal dammar from Shorea robusta, is widely used as incense in 
religious ceremonies and as a disinfectant fumigant. In traditional medicine, this resin is used as an 
astringent, detergent and is also used for the treatment of diarrhea and dysentery. It is also used as 
an ingredient of ointment for skin diseases and has curative properties against ear troubles, 
toothaches, sore eyes, ulcers and wounds.  The juice from the leaves is used as ear drops for 
children [Shiva and Jantan, 1998].   

The widely uses of resins from Shorea has become an interest of researchers as early as 
1960’s.  Dammarane was the first compound isolated from the resins of shorea [Boiteau et al., 
1964]. Since that, several polyterpenes have been characterized.  Bisset et al. [1971], have studied 
the resins of thirty-five species from these genus and revealed the presence of eight triterpenes 
(65%), β-amyrin, ursolic aldehyde, dipterocarpol, dammarenediol 20-S, dammaradienone, 
hydroxyhopanone, shoreic acid and dammarenolic acid; five sesquiterpene hydrocarbons (15%), 
copaene, β-elemene, caryophyllene, α-gurjunene and cyperene; two sesquiterpene alcohols (20%), 
spathulenol and alcohol ‘K’.  

   Although the characterization of essential oil of dipterocarpaceae plant group including 
shorea has been done since 1960’s, but no report was found about chemical composition of other 
plant parts of these genus. In the present work, we contribute to the knowledge of the oils from the 
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stem and leaves of S. accuminta with 36 compounds identified and for which, to the best of our 
knowledge, no chemical data is available. 

 

EXPERIMENTAL                                                  

Plant materials: The samples of fresh stem and leaves of S. acuminata were collected from UKM 
forest reserve, Bangi, in September 2009. A voucher specimen (LBD UKM 0002) has been 
deposited in the Herbarium of Universiti Kebangsaan Malaysia (UKMB).   
 
Isolation of volatile compounds: Fresh stem (572 g) and leaves (690.3 g) of S. acuminate were cut 
into small pieces and hydrodistilled in a Clavenger-type apparatus for 8 h.  The oil samples were 
dried over anhydrous sodium sulfate and stored at 4˚C. 
 
Gas chromatography: GC analysis was performed on a Shimadzu GC2010 gas chromatograph 
equipped with a FID detector using fused-silica capillary column CBP5 (25m x 0.22mm; 0.25µm 
film thickness) with He as carrier gas at a flow rate of 0.96 ml/min.  Column temperature was 
programmed initially at 60˚C for 10 min, then to 230˚C at 3˚C/min and kept isothermally for 1 min. 
 
Gas chromatography – mass spectrometry: The GC-MS analysis was conducted on an Agilent 
Technologies GCMS system, model 5975C (MSD) and 7890A (GC), fitted with a 30 m long, 
cross-linked 5% phenyl methyl siloxane (HP-5MS, Hewlett Packard, USA) fused silica column 
(250 µm, film thickness 0.25 µm) with He as carrier gas at a flow rate of 1 ml/min.  Column 
temperature was programmed initially at 60˚C for 10 min, then to 230˚C at 3˚C/min and kept 
isothermally for 1 min.  
 
Retention indices: Retention indices (RI) were calculated using GC data of saturated aliphatic 
hydrocarbon homologous series within C8 to C22, performed in the same column and conditions as 
used in the GC analysis for the essential oils. 
 
Compound identification: The identification of the oil components was based on comparison of its 
mass spectrum with those of internal computer reference mass spectra libraries (Adam, Wiley and 
NIST), as well as by comparison of its retention index with published data [Adam, 2001; Adam, 
1995; Choi, 2003; Chung et al., 1993; Hognadottir and Rouseff, 2003; Jenning and Shibamoto, 
1980],        and in some case by co-injection with authentic compounds. 

 

RESULTS AND DISCUSSION 
Hydrodistillation of fresh stem and leaves yielded yellow oil with 0.40 % and 0.02 % 

(w/w)  respectively, based on the dry weight of plant.  The identified constituents are presented in 
Table 1, where all compounds are listed in order of their elution from the CBP5 column. 
Unidentified compounds were present in such low amounts that either no mass spectrum could be 
recorded or the spectrum was too poor for identification.  Thirty-six compounds were 
characterized, representing 85.6 % and 85.8 % of the total oil from stem and leaves respectively. 
The main compound groups found in the oils were sesquiterpene hydrocarbons and oxygen-
containing sesquiterpenes. 
 

Table 1. Essential oil composition (%) of SHOREA ACUMINATA 

 

Compound R.I. % stem oil % leaf oil Method of identification 

α-Cubebene 1353 t 0.2 MS, Rb1 
α-Copaene 1383 1.9 4.4 MS, Rb1 
β-Cubebene 1390 0.1 t MS, Rb1 
β-Bourbonene 1390 - 0.2 MS, Rb1 
β-Elemene 1397 3.5 0.9 MS, Rb1 
α-CCaryophyllene 1412 - 0.2 MS, Rb1 
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β-Caryophyllene 1433 3.4 13.9 MS, Rb3 
β-Copaene 1438 0.9 0.9 MS, Rb1 
α-trans-Bergamotene 1440 - 0.6 MS, Rb1 
Aromadendrene 1448 - 0.4 MS, Rb1 
cis-Muurola,3-5-diene 1449 0.2 - MS, Rb1 
trans-Muurola,3-5-diene 1459 0.2 - MS, Rb1 
α-Humulene 1466 1.1 4.7 MS, Rb6, Co 
trans-Cadina-1(6),4-diene 1473 0.4 t MS, Rb1 
γ-Muurolene 1485 - 1.9 MS, Rb1 
β-Selinene 1496 - 0.3 MS, Rb1 
Germacrene D 1500 35.0 - MS, Rb1 
γ-Amorphene 1502 - 0.4 MS, Rb1 
Bicyclogermacrene 1505 1.8 - MS, Rb1 
α-Muurolene 1508 1.4 1.0 MS, Rb1 
β-Bisabolene 1510 - 0.1 MS, Rb2 
δ-Amorphene 1512 3.5 - MS, Rb1 
γ-Cadinene 1513 1.7 0.5 MS, Rb1 
trans-Calamenene 1524 - 0.5 MS, Rb1 
δ-Cadinene 1537 8.1 - MS, Rb5 
α-Cadinene 1534 0.6 0.6 MS, Rb1 
α-Calacorene 1551 0.8 - MS, Rb1 
β-Calacorene 1566 0.2 1.7 MS, Rb1 
Hexadecane 1598 1.1 - MS, Rb1 
Caryophyllene oxide 1608 - 36.0 MS, Rb4 
Junenol 1606 1.1 2.5 MS, Rb1 
1,10-di-epi-Cubenol 1614 0.8 1.6 MS, Rb1 
τ-Muurolol 1668 9.0 5.3 MS 
α-Cadinol 1682 8.3 5.2 MS 
trans-Calamenen-10-ol 1695 - 1.1 MS 
Octadecane 1799 0.5 0.7 MS, Rb1 

Total identified  85.6 85.8  

Sesquiterpenes hydrocarbons  64.8 33.4  

Oxygenated sesquiterpenes  19.2 51.7  

Others  1.6 0.7  

R.I.= retention index (compound are listed in order of their elution from a CBP5 column);  t = traces 
(%<0.1); MS = mass fragmentation; Co = retention index according to authentic standard; Rb = retention 
index according to bibliography: 1 = Adam, 2001; 2 = Adam, 1995; 3 = Choi, 2003; 4 = Chung et al., 1993; 5 
= Hognadottir and Rouseff, 2003; 5 = Jenning and Shibamoto, 1980. 

 
In the stem oil, 24 compounds were identified, which made up 85.6 % of the total oil.  

Sesquiterpene hydrocarbons (64.8 %) were found as the major groups of compounds. Five 
compounds alone represent 53.5 % of the total oil with germacrene D [Figure I] (35.0 %) as the 
major compound, followed by δ-cadinene (8.1 %), δ-amorphene (3.5 %), β-elemene (3.5 %), and 
β-caryophyllene (3.4 %). The predominance of sesquiterpenes in stem oil has often been observed 
in the resin of other Shorea species (Bisset et al. 1971). The oxygenated sesquiterpenes were found 
only 19.2 % from the total stem oil, with τ-muurolol (9.0 %) and α-cadinol (8.3 %) as the major 
compounds.  

On the contrary with the stem oil, the leaf oil contained more oxygenated sesquiterpenes 
hydrocarbons (51.7 %) from the total oil identified (85.8 %), among which caryophyllene oxide 
[Figure II] (36.0 %) was the most important. Other major compounds were β-caryophyllene (13.9 
%), τ-muurolol (5.3 %), α-cadinol (5.2 %), α-humulene (4.7 %) and α-copaene (4.4 %). 
In comparison to the studies of the resin of other  Shorea spesies  (Bisset et al. 1971),  

β-elemene and caryophyllene are also the major compounds present in the oil of the resin, 
but other three major compounds, that is, α-gurjunene, cyperene and spathulenol are absence in this 



Proceeding of International Conference on Medicinal Plants - Surabaya,Indonesia 21-21 July 2010 

 

324 
 

O

H

H

H

 

species.   Copaene, which is also one of the main compound is found at low concentration in both 
the stem and leaf oil of  
S. acuminata.  As far as we know, germacrene D [Figure I] the major compound from stem oil, 
found in this study is the first time detected from the oil of Shorea species. 
 
    
 
 
 
 
 
 
 

Figure I  Germacrene D                                       Figure II  Caryophyllene oxide 
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Abstract : Thymoquinone, one of the active compound from Nigella sativa, L.(NS), has been 
investigated having activity as antioxidant, anticancer and for inflammation handling.  This 
research was done to investigate the antioxidant activity of some fractions from ethanolic extract of 
Nigella sativa such as hexane, ethyl acetate, butanol and water fraction.  Scavenging free radical 
activity assay was done using stable free radical DPPH (1,1-Diphenyl-2-Pycril-hydrazyl). 
Measurement of Thymoquinone contained from each samples was done with HPLC (High 
Performance Liquid Chromatography) method.  The result showed that butanol fraction having the 
highest antioxidant activity, but ethyl acetate fraction having the highest of Thymoquinone level.  
So we can conclude that increasing of antioxidant activity of NS does not have a significantly 
positive correlation with Thymoquinone level. It can be predicted also that may be there are other 
active subtances in NS ethanolic extract play roles in antioxidant effect. 
 
Keywords:  Antioxidant, Nigella sativa L., DPPH, Thymoquinone  
 

 

INTRODUCTION 

Studies on free radicals showed that the initiation and development of many diseases, such 
as various types of inflammation, tumors and physiological aging are related to oxidative stress. 
Thus a series of new types of antioxidant drugs have been developed. These drugs can prevent the 
injury caused by free radical generation or protect cell and tissues which have been subjected to 
free radical attack from further injury. 

Free radical reactions occur in the human body and food systems. Free radicals, in the form 
of reactive oxygen and nitrogen species, are an integral part of normal physiology. An over-
production of these reactive species can occur, due to oxidative stress brought about by the 
imbalance of the bodily antioxidant defense system and free radical formation. These reactive 
species can react with biomolecules, causing cellular injury and death. This may lead to the 
development of chronic diseases such as cancers and those that involve the cardio- and 
cerebrovascular systems. The consumption of fruits and vegetables containing antioxidants has 
been found to offer protection against these diseases. Dietary antioxidants can augment cellular 
defense and help to prevent oxidative damage to cellular components (Halliwell, 1989). 

The seeds of Nigella sativa (NS) plant have been used to prevent and cure many diseases 
for centuries. Nigella sativa is called as Habatus saudah (Arabic) or Kalonji (South Asian) or Black 
Cumin (English) or Jinten Hitam (Indonesian). Thymoquinone (TQ), the main constituent of the 
volatile oil obtain from Nigella sativa seeds, has been subjected to a range of pharmacological 
investigation in recent years. TQ is reported inhibit peroxidation in ox brain phosholipid liposomes. 
Similarly, TQ was shown to exhibit protective effect against tert-butyl-hydroperoxide induced 
hepatotoxicity and also hepatoprotective effect against carbon tetrachloride induced toxicity in 
mice, rats and rabbits. TQ also was found to exhibit renal protective effect in rats through its 
antioxidant action (Gilani, 2004). Mansour et.al (2002) investigated oral administration of TQ 
protected several organs against oxidative damage induced by a variety of free radical-generating 
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agents including doxorubicin-induced cardiomyopathy carbon tetrachloride-evoked hepatotoxicity 
and nephropathy produced by cisplatin.  

The DPPH (1,1-Diphenyl-2-Pycril-hydrazyl) radical is a stable organic free radical with an 
adsorption band at 517 nm. It loses this adsorption when accepting an electron or a free radical 
species, which results in a  visually noticeable discoloration from purple to yellow.  

The purpose of this research is to investigate the possible antioxidant activity of some 
fractions from ethanolic extract of Nigella sativa seed such as hexane, ethyl acetate, butanol and 
water fractions.  Otherwise, the thymoquinone level in each fractions is determined and seen how 
the correlation between antioxidant activities and their TQ level. 

 

MATERIALS AND METHODS 

Materials 

Nigella sativa seeds was obtain from market in Bogor, Indonesia, Thymoquinone (TQ, 2-isopropyl-
5-methy-1,4-benzoquinone) was purchased from Sigma-Aldrich, DPPH (1,1-diphenyl-2-
picrylhydrazyl) was purchased from Sigma Chemicals Co, organic solvent as pro analysis grade. 
 

Instrumental  

Spectrophotometer UV-Vis Thermo Genesys 10UV, Knauer K-1001 HPLC that connected with 
diode array detector K-2800, SunfireTM C18 colomn (4.6 x 150 mm x 5 µm)  

 

Extraction and Fractionation  
The seeds of Nigella sativa was grinded and then macerated with ethanol three times. Macerate was 
filtrated and rotavaporated to get crude ethanolic extracts. 0.5 gram of the extracts were added 
methanol-water (80:20) and then fractionated with hexane, ethyl acetate, butanol and water 
respectively. 
 

Analysis of Thymoquinone Level 
Thymoquinone was eluated with methanol HPLC grade to make concentration 0f 100, 50, 25, and 
100 ppm. 2 mL of each concentration were injecting to HPLC column with gradient method as 
shown at Table 1. 
 

Table 1. Gradient solvents of HPLC method to determine TQ levels 

Minutes Flow rate (mL/min) Methanol (%) Water (%) 

0.00 1.00 40 60 

1.00 1.00 40 60 

3.00 1.00 90 10 

7.00 1.00 90 10 

8.00 1.00 100 0 

13.00 1.00 100 0 

15.00 1.00 40 60 

18.00 1.00 40 60 

 

DPPH Radical Scavenging Assay 
DPPH solution was incubated with different concentration of samples. The reaction 

mixture was shaken and incubated in the dark for 30 min at room temperature and the absorbance 
was read at 515 nm. The inhibition of the DPPH radical by the samples was calculated to obtain the 
IC50.  

DPPH solution (0.5 mL, 0.2 mmol/L in Methanol) was incubated with different 
concentrations of the samples. The reaction mixture was shaken and incubated in the dark for 30 
min, at room temperature. And the absorbance was read at 517 nm against methanol. Blank 
containing methanol instead of DPPH solution was also made. The inhibition of the DPPH radical 
by the samples was calculated according to the following formula: 
DPPH scavenging activity (%) =  
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Abs. of control- (Abs. of sample- Abs. of blank)   ×  100% 
                       Abs. of control 
 

The percentage of DPPH radical scavenging activity was plotted against the sample 
concentration to obtain the IC50 using probit regression. This IC50 is defined as the concentration of 
sample necessary to cause 50% inhibition. 

 

RESULTS AND DISCUSSION 
The seeds of NS were extracted with ethanol as solvent because it is less toxic than other 

organic solvents. Furthermore, the ethanol extract was fractionated to non polar, semi polar and 
polar solvents and was analyzed to estimate the trend which solvent were more extracted of TQ 
compounds. To determine quantities of TQ in each fraction were done using HPLC method. At 
first, it is created a standard curve between various concentrate of TQ with peak area in 
chromatograms.  
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Figure 1. HPLC Chromatograms of TQ standard at concentrates 10, 25, 50 and 100 

 

As the common active compounds, TQ had been earlier found in NS and their antioxidant 
effects have also been reported in previous studies. In the present study, the NS ethanol extracts 
were assayed by chromatographic analysis, using the HPLC-DAD, to determine the contents TQ. 
Typical chromatograms of the standard compounds are shown in Figure 1. The calibration curve of 
TQ also showed good linearity (R = 0.998) as shown in Figure 2 indicates there is linear 
relationship between TQ concentrate with the peak areas. 
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Figure 2. Standard curve of peak areas and TQ concentration 

 
Based on the known regression equation, it can be searched TQ concentration containing in 

each fraction. TQ concentration which bound in each fraction was examined using the same 
method with the standard. Results show that ethyl acetate fractions contain the highest levels of 
TQ. 
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Table 2. Concentrations and percentages of TQ in each fractions NS 

 TQ Concentration (µg/g) Percentage (%)  

Ethanol extract 67 0.50 

Hexane fraction 12 0.12 

Ethyl acetate fraction 32 0.32 

Butanol fraction 7 0.06 

 
On the other hand, antioxidant activities of each fraction were tested by DPPH method. 

Results showed that the butanol fraction was the most active fraction rather than other fraction in 
ethanol extract of NS. 

Thus can be seen that the concentration of TQ did not correlate significantly with 
antioxidant activity, or in other words, there are other compounds in the extract of NS  seeds which 
involved in antioxidant activity.  

 
Table 3. IC50 values of TQ, fractions and ethanol extract of NS 

 IC50 (µg/g) 

Ethanol extract 918 

Hexane fraction inactive 

Ethyl acetate fraction 778 

Autonomic fraction 464 

Thymoquinone 24 
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Abstract : Prospects of medicinal plants is very bright in the future because Indonesia has the world's second 
largest the natural biodiversity. Bawang sabrang (Eleutherine americana Merr.) is one of medicinal plants 
that is trusted among the community can heal disease and even breast cancer tumors. Bawang sabrang is not 
commonly cultivated, but it mostly grows wild in the woods or in the bushes. The aim of the research was to 
study the growth and production responses of bawang sabrang that was given mycorrhiza and interval water. 
The research used randomized block factorial design with 2 factors. The first factor was mycorrhiza 
treatment, with amount : 0, 5 and 10 g/plant. The second one was watering interval, with interval: every day, 
every 2 days, every 3 days and every 4 days. The observed parameters were plant height, tiller number, time 
of flowering, number of bulb/plant, weight of bulb /plant and weight of bulb/plot. The results showed that 
mycorrhiza treatment was significantly affected to the number of bulb/plant and weight bulb/plot, whereas 
the watering interval was only significantly affected to the weight of bulb/plant. 

 

Keywords : medicinal plant, Eleutherine americana Merr., mycorrhiza, watering interval 

 

 

INTRODUCTION 
 Traditional medicine was known and using in the last century and would be asset in our 
culture. Indonesian has richness of natural recources and second natural diversity in the world. 
Otherwise, prospect development of medicine plant is very supported in the future. 
 According to Mangan (2003), 30,000 species of plants, ± 1260 species can used as 
medicine. Supriadi et.al. (2001) recorded 180 species was using for industry of medicine and herbs, 
and some species was cultivated by intensively. 
 Bawang sabrang (Eleutherina americana) is one of medicinal plants which bulbs can 
presure tumoric and cancer of breast. The leaves of  plant are believed to smoothing of mother 
milk. This plant mostly grows wild in the woods or in the bushes planted in the forest, grasses and 
did not commonly  cultivated. 
 Cancer of breast is type of cancer which found in women.  By WHO, 8-9% women can 
detection has cancer of breast. Every year more than 250,000 found new cases in cancer of breast 
were diagnose in Europe and 175,000 in USA. In 2000 year, we prediction 1.2 million of the 
women diagnose by cancer of breast and more than 700,000 is pass a way. In Indonesian, accurate 
data were not detection, but the disease which top rank between other cancer (Roche Indonesia, 
2008). 
 Mycorrhiza can be assosiated with many plants, to form mutualism symbiosis with root of 
plant which growth up in the marginal land (Smith and Read, 1997). Mycorrhiza can be helping the 
plant absorption the nutrient.  Roots of plant symbiosis with mycorrhiza can be width, until can be 
absorption higher nutrient (Nuraini, 1998). 
 Needs of water for plant effected by some others factors in relation with type and 
development, soil moisture content, and weather condition (Fitter and Hay, 1981). Effect of 
deficiency of water on crops production, effected by degree and time of deficiency (Goldsworthy 
and Fisher, 1992). If it’s summer (drying seasons), it can effect to water absorption, transpiration, 
water balanced, turgor of plant, stomata open, cell bigger, photosynthetis, methabolism of 
carbohydrate and nitrogen, and other metabolism. This condition were effected quality and quantity 
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growth of plant which manifestation in form, cell, organ or plant size, shoot-root ratio, 
accumulation materials and yield (Kramer, 1980). 
 This research was purpose to determine the growth and production responses of bawang 
sabrang that was given mycorrhiza and interval water  
 

METHODOLOGY 
 This research was done in green house at Faculty of Agriculture USU, started in June until 
October 2009. 
 The materials were using bulb of bawang sabrang (source in Tanjung Anom, District of 
Deli Serdang, North of Sumatera); top soil; mycorrhiza (micofer) and polybag. The equipment 
using shovel, hoe, sieve of land, knife, analytic balancing, ect. 
 Method used in this research were randomized block factorial design with 3 replicate and 2 
factors. The first factor was mycorrhiza treatment, with 3 level doses (M1 = 0 gr/plant,                
M2 = 5 gr/plant and M3 = 10 gr/plant). The second one was watering interval, with 4 interval level 
(T1 = every day, T2 = every 2 days, T3 = every 3 days and T4 = every 4 days). Harvesting were 
done if 75 % of plants in the plot with flowering. The observed parameters were plant height, tiller 
number, time of flowering, number of bulb/plant, weight of bulb /plant and weight of bulb/plot. 
The data were analyzed by analysis of variance, if the resulted of data significant, continue by test 
significant of Duncan. 

 

RESULTS AND DISCUSSIONS 
 The resulted of research shown which interaction treatment mycorrhiza application with 
watering interval were not significance effected to growth and production of bawang sabrang. 
Treatment mycoriza application was significant to number of bulb/plant and weight of bulb/plot. 
Treatment watering interval were significant effected to weight of bulb /plant. Growth of plants 

 Mean of plants height, tiller number, and time of flowering of bawang sabrang with 
mycorrhiza treatment and watering interval can look at Table 1. 
 

Table 1. Plants height, tiller number, and time of flowering of bawang sabrang with mycorrhiza 

treatment and watering interval 
 

Treatment Plant height (cm) 
Tiller number 
(individuals) 

Time of flowering (day) 

Mycorrhiza 

   M0 (0 gr/plant) 42.08 5.67 76.09 

M1 ( 5 gr/plant) 42.43 5.90 79.14 

   M2 ( 10 gr/plant) 43.65 5.72 79.44 

Watering interval  

  A1 ( everyday) 43.72 5.84 75.06 

A2 (every 2 days) 41.74 5.36 78.03 

A3 (every 3 days) 41.97 5.89 78.71 

A4 (every 4 days) 44.73 5.96 81.10 

  
Table 1 was shown application of mycorrhiza increase plant height and tiller number of 

bawang sabrang and decrease time of flowering comperative without mycorrhiza treatment. While 
watering interval until 4 days recorded were not significant effected  plant height and tiller number. 

 

Production of plants 
 Mean of number of bulb/plant, weight of bulb/plant and weight of bulb/plot of bawang 
sabrang with mycorrhiza treatment and watering interval can look at Table 2. 
 In the Table 2 shown mycorrhiza application more (10 gr/plant) resulted less number of 
bulb/plant comparation without using mycorrhiza, but weight of bulb/plant recorded more heavy 
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than plant given mycoriza. Weight of bulb/plot in the plant with mycorrhiza 5 gr/plant resulted 
more weight  comparation without using mycoriza. 
 Interval water given every 4 days was produced number of bulb/plant more and weight of 
bulb/plot heavier comparation with interval other water given. Weight of bulb/plant was heavy 
resulted into interval water given every 4 days treatment. 

 
Table 2. Number of bulb/plant, weight of bulb/plant and weight of bulb/plot of bawang sabrang with 

mycorrhiza treatment and watering interval 

 

Treatment Number of bulb/plant Weight of bulb/plant (gr) Weight of bulb/plot (gr) 

Mycorrhiza 

   M0 (0 gr/plant) 3.48 a 12.22 31.62 b 

M1 ( 5 gr/plant) 2.87 ab 13.27 44.49 a 

   M2 ( 10 gr/plant) 2.55 b 13.80 34.29 ab 

Watering interval 

  A1 ( everyday) 3.02 13.88 ab 32.97 

A2 (every 2 days) 2.69 11.90 c 36.42 

A3 (every 3 days) 3.04 12.26 bc 39.02 

A4 (every 4 days) 3.11 14.46 a 38.79 

Notes : Number with small words in the same coloumn and treatment grouping, it is not significant using test 
DMRT Duncan at 5% level. 

 

Degree of root infection and absorption P in the plant 
 Degree of root infection and absorption P in the plant into mycoriza treatment and watering 
interval showed in Table 3. Application mycorrhiza were significant increase degree of root 
infection compare without mycorrhiza application, but is not significant effected absorption P of 
plant. Absorption higher P were found in mycorrhiza application 5 gr/plant. Roots of plant which 
simbiose with mycorrhiza can be width so make change and avaibility absorption nutrients is 
bigger (Nuraini, 1998). 
  

Table 3. Degree of root infection and absorbtion P in the plant 

 

Treatment Degree of root infection (%) Absorption P in the plant 

Mycorrhiza 

   M0 (0 gr/plant) 20.00 b 0.42 

M1 ( 5 gr/plant) 50.00 a 0.50 

   M2 ( 10 gr/plant) 57.50 a 0.46 

Watering interval 

  A1 ( everyday) 43.33 0.42 b 

A2 (every 2 days) 40.00 0.43 ab 

A3 (every 3 days) 48.33 0.46 ab 

A4 (every 4 days) 38.33 0.52 a 

Notes : Number with small words in the same coloumn and treatment grouping, it is not significant using test 
DMRT Duncan at 5% level. 
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 Watering interval was not significant effect to degree of root infection, but sgnificant 
effected to absorption P in the plant. Absorption P in the plant higher recorded in interval water 
given  4 days which significance with water given everyday. 
 

CONCLUSION AND SUGGESTIONS 
 Application mycorrhiza is significant effected number of bulb/plant and weight of 
bulb/plot. Watering interval has significant effected to weight of bulb/plant. For cultivation of 
bawang sabrang, we are recommendation using mycoriza 5 gr/plant and watering interval every 4 
days. 
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Abstract :In the present study, radical scavenging activity of Centella asiatica (CA) extracts were 
investigated. CA herb was macerated in 90%, 70% and 50% ethanol. The 90 % ethanolic extract was 
fractionated with ethyl acetate and hexane. The CA extracts were evaluated for their free radical scavenging 
activity and total phenolic content.  The free radical scavenging activity was measured by spectrophotometer 
at λ 517 nm using 1,1-diphenyl-2-picril hydrazil (DPPH) as stable free radical compound. The total phenolic 
content was expressed in  Tannic Acid Eequivalent (TAE) using spectrophotometer at λ 725 nm. The results 
showed that ethyl acetate extract had the highest free radical scavenging activity (89% ;IC50 = 61.39 ppm) 
and total phenolic content (98.6 µg TAE/mg dry extract) and. Hexane extract had the lowest free radical 
scavenging activity (3%; IC50 = 2503.21 ppm) and total phenolic content (5 µg TAE/mg dry extract). A 
positive linear correlation was observed between total phenolic content  and free radical scavenging activity. 
In conclusion, our results demonstrate that CA extracts are potent natural source of antioxidants. 
  
Keywords: free radical scavenging activity, Centella asiatica, total phenolic content 

 

 

INTRODUCTION 

 

Free radical reactions occur in the human body and food systems. Free radicals, in the form 
of reactive oxygen and nitrogen species, are an integral part of normal physiology. An over-
production of these reactive species can occur, due to oxidative stress brought about by the 
imbalance of the bodily antioxidant defense system and free radical formation. These reactive 
species can react with biomolecules, causing cellular injury and death. This may lead to the 
development of chronic diseases such as cancers and those that involve the cardio- and 
cerebrovascular systems. The consumption of fruits and vegetables containing antioxidants has 
been found to offer protection against these diseases. Dietary antioxidants can augment cellular 
defenses and help to prevent oxidative damage to cellular components (Halliwell, 1989). 

The search for antioxidants from natural sources has received much attention and efforts 
have been put into identify compounds that can act as suitable antioxidants to replace synthetic ones. 
In addition, these naturally-occurring antioxidants can be formulated to give neutraceuticals that can 
help to prevent oxidative damage from occurring in the body. (Møller, et al, 1999). The use of a 
crude extract as an additive needs to be considered so that the sensory properties of the food product 
are not adversely affected. Vitamins A, C and E and carotenoids are antioxidants derived from the 
diet. Another group of compounds, flavonoids, also called polyphenol possess antioxidant properties 
and may account for part of the benefits associated with the consumption of fruits and vegetables. 
These compounds commonly occur as glycosides in plants (Pietta, 2000). As antioxidants, phenolic 
compounds have been reported to be able to interfere with the activities of enzymes involved in 
reactive oxygen species generation, quenching free radicals, chelating transition metals and 
rendering them redox inactive in the Fenton reaction (Heim, Tagliaferro, & Bobilya, 2002). 
Antioxidant compounds present in plant extracts are therefore multi-functional and their activity and 
mechanism would largely depend on the composition and conditions of the test system. Many 
authors had stressed the need to perform more than one type of antioxidant activity measurement to 
take into account the various mechanisms of antioxidant action (Frankel & Meyer, 2000; Prior & 
Cao, 1999).  
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Centella asiatica (L) Urb., popularly known as pegagan is a cosmopolitan member of the 
Umbelliferae family that presents pan tropical distribution. It is a perennial herb that has been used 
for centuries in Ayurvedic medicine to treat several disorders, such as insanity, asthma, leprosy, 
ulcers and eczema and for wound healing (Handa, S et al, 1988; Veerendrakumar et al, 2002). 
Centella asiatica contains triterpene glycosides such as centellasaponin, asiaticoside, madecassoside 
and sceffoleoside, and also asiatic acid and madecassic acid (Inamdar, P.K et al, 1996). Asiaticoside 
is the most abundant triterpene glycoside in the water extract and it is transformed into asiatic acid 
in vivo by hydrolysis. Although the asiatic acid has shown cytotoxic activity on fibroblast cells 
(Coldren, C.D, 2002)  and induces apoptosis in different sorts of cancer Babu, T.D.et al, 1995; Park, 
B.C., et al, 2005; .Park, B.C. 2007)  

The DPPH (1,1-Diphenyl-2-Pycril-hidrazil) radical is a stable organic free radical with an 
adsorption band at 517 nm. It loses adsorption when accepting an electron or a free radical species, 
which results in a visually noticeable discoloration from purple to yellow.  

The objectives of this investigation are to determine the total polyphenol contents and 
characterize the free radical scavenging of extracts and fractions of Centella asiatica herbs. Results 
from this preliminary study will provide a better understanding of the antioxidant properties of this 
plant and allow the identification of plant with high antioxidant activity for further investigation 
and development into value-added foods, neutraceuticals and cosmeceuticals. 

 

MATERIALS AND METHODS 

Materials 
Centella asiatica herbs was obtain from Manoko, Bandung, Indonesia, Asiaticoside and Tannic 
acid were purchased from Sigma-Aldrich, DPPH (1,1-diphenyl-2-picrylhydrazyl) purchased from 
Sigma Chemicals Co, organic solvent as pro analysis grade. 
 

Instrumentals  

Spectrophotometer UV-Vis Thermo Genesys 10UV-Vis 

 

Extraction and Fractionation  

The herbs of Centella asiatica were grinded and then macerated with ethanol 90%, ethanol 70% 
and ethanol 50% three times. Macerate was filtrated and rotary evaporated to get the crude 
ethanolic extracts. 5 gram of the extracts ethanolic 90% were added methanol-water (80:20) and 
then fractionated with hexane and ethyl acetate respectively. 

 

Autography against DPPH 
Autography was performed with 0,25% DPPH solution. Developed TLC plates were carefully 
dried for complete removal of solvent, sprayed with DPPH solution and incubated at 37 C for 30 
minutes. Yellow spots indicated positive activity against DPPH frre radicals. 

 

DPPH Radical Scavenging Assay 
DPPH solution (1 mL, 0.2 mmol/L in Methanol) was incubated with different concentrations of the 
samples. The reaction mixture was shaken and incubated in the dark for 30 min, at room 
temperature. And the absorbance was read at 517 nm against methanol. Blanks containing 
methanol instead of DPPH solution were also made. The inhibition of the DPPH radical by the 
samples was calculated according to the following formula: 
DPPH scavenging activity (%) = 
 Abs. of control- (Abs. of sample- Abs. of blank)   ×  100% 
                              Abs.of control 
 
The percentage of DPPH radical scavenging activity was plotted against the sample concentration 
to obtain the IC50, defined as the concentration of sample necessary to cause 50% inhibition. 
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Total Phenolic Content 
Extract solutions were reacted with Follin Ciocalteu reagent and sodium carbonat 25% (b/v). The 
reaction mixture was shaken and incubated for 2 hours  in room temperature. The absorbance was 
read at 725 nm.  Tannic acid was used as a refference. The total phenolic content was expressed in  
Tannic Acid Equivalent (TAE) 
 

RESULT AND DISCUSSION 

Herbs of Centella asiatica (CA) were extracted with various concentrates of ethanol i.e 90%, 70% 
and 50%. Furthermore the crude extracts of ethanol 90% were fractionated to hexane and ethyl 
acetate. Amounts of extract which recover from herbs and fraction of ethyl acetate and hexane 
were shown as Table 1.  
 

Table 1. Extraction Yield of CA 

No Extract/ Fraction Yield of CA extracs and 

Fractions (%) 

1 Ethanol 90% 23,75 

2 Ethanol 70% 26,58 

3 Ethanol 50% 18,63 

4 Ethyl acetate 19,77 

5 Hexane 22,88 

 

Radical Scavenging Activity 
The stable radical DPPH has been used widely for determination of primary antioxidant 

activity, that is, the free radical scavenging activities of pure antioxidant compounds, plant and fruit 
extracts and food materials. 

The CA extract and fractions were further analyzed by TLC. The assay for autography 
demonstrated  strong yellow spots of ethyl acetate extract against DPPH free radicals (Fig.1). The 
yellow spots located in lowest TLC plate, suggesting that one or more polar compound possessed 
an antioxidant effect. There were no yellow zones presented by asiaticoside,  asiatic acid and the 
other bands (Fig.1 and Fig. 2).   
The antioxidant activity of CA was evaluated by its ability to scavenge DPPH free radicals. The 
radical scavenging activity of the compounds can be measured by the decolorizing effect following 
the trapping of the unpaired electrons of DPPH. 
 
 

 
(a)                         (b) 

Figure 1.TLC fingerprint (a)  CA ethanolic extract (90%, 70%, 50%), Asiaticoside, Asiatic acid and 

Tannic acid respectively. (b) autography against DPPH free radicals 
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(a) (b) 

Figure 2. TLC fingerprint (a) ethyl acetate and hexane fractions (b) autography against DPPH free 

radicals 

 
The DPPH free radical scavenging activity of extracts and fractions are shown in table 2. The 
hexane fraction showed the lowest DPPH free radical scavenging activity while the ethyl acetate 
fraction had the highest activity.  
 

Table 2. Free Radical Scavenging activity of extracts and fractions CA. 

Extract/ 

Fraction 

Free Radical Scavenging Activity (%) 

15 ppm 30 ppm 60 ppm 125 ppm 250 ppm 

Ethanol 90% 
6.15 

 
11.6 22.2 34.2 

 
71 

Ethanol 70% 
4.6 

 
3.4 

 
7.5 

 
10.7 

 
23 

Ethanol 50% 
5 

 
7.3 

 
13.9 

 
26.5 

 
49 

Ethyl acetate 
20.7 

 
30.8 

 
61.3 

 
89 

 
91 

 
Hexane 0.7 

 
8 

 
5 

 
4 

 
3 

  
The percentage of DPPH radical scavenging activity was plotted against the sample 

concentration to obtain the IC50, defined as the concentration of sample necessary to cause 50% 
inhibition.The ethyl acetate fraction of CA showed a high antioxidant activity, with IC50 value of 
61,39  µg/mL. Tannic acid and butyled hydroxytoluene (BHT) produced IC50 values 0,57 µg/mL 
and 7.58 µg/mL, respectively (table 3). Based on previous data, it is possible that the powerful 
antioxidant activity of polar extracts is due to the presence of substances with free hydroxyls. 

 
Table 3. The value of IC50 of the CA extracts 

No Extract/Fraction IC50 (ppm) 

1 Ethanol 90% 177,72 

2 Ethanol 70% 423,31 

3 Ethanol 50% 244,82 

4 Ethyl acetate 61,39 

5 Hexane 425.59 

6 Tannic acid 0.57 
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Total Phenolic Contents 
The total phenolic content (TPC) of CA extracts and fraction were determined using the Folin-
Ciocalteu phenol reagent. As shown in Table 1, the hexane fraction of CA had the lowest amount 
of polyphenol while the highest was observed in Ethyl acetate fraction. Generally, extracts that 
contain a high amount of polyphenol also exhibit high antioxidant activity radical scavenging 
activity. Ethyl acetate fraction and 90% ethanolic extract which showed high radical scavenging 
activity also had high TPC.  

 
Table 4. Total phenolic contents of extracts and fraction CA on the result with Folin-Ciocalteu 

 

No Extract/Fraction Total Phenolic Content 

 (µg TAE/mg dry extracs) 

1 Ethanol 90%  30,7 

2 Ethanol 70% 15,1 

3 Ethanol 50% 17,1 

4 Ethyl acetate  98,6 

5 Hexane  5 

 
The Folin-Ciocalteu phenol reagent is used to obtain a crude estimate of the amount of 

phenolic compounds present in an extract. Phenolic compounds undergo a complex redox reaction 
with phosphotungstic and phosphomolybdic acids present in the reagent.  

However, the assay has been shown not specific to just polyphenols but to any other 
substances that could be oxidized by the Folin reagent and various researchers have reported  the 
poor specificity of the assay (Escarpa & Gonza´lez,2001; Singleton, et al, 1999). In addition, 
phenolic compounds, depending on the number of phenolic groups they have, respond differently 
to the Folin–Ciocalteu reagent (Singleton et al., 1999). 

A relationship between phenolic content and antioxidant activity was extensively 
investigated, and both positive and negative correlationships were demonstrated. Velioglu et al. 

(1998), Rapisarda et al. (1999), Zheng and Wang (2001), and many other research groups stated 
that there was a positive correlation. In the mean time, a few evidences of no significant correlation 
were confronted (Heinonen et al., 1998; Kähkönenet al., 1999). 
In this study, a linear correlation between TPC with antioxidant activities is shown as Figure3.  
 

y = 0.0088x - 2.6317

R2 = 0.916
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Figure3. Chart linear correlation between total phenolic content with antioxidant activities 

 

CONCLUSION 
A positive linear correlation was observed between total phenolic content  and free radical 
scavenging activity. In conclusion, our results demonstrate that CA extracts are potent natural 
source of antioxidants. 
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Abstract: The increase of neutrophils and macrophages’s phagocytosis during fever can produce reactive 
oxygen spesies (ROS) such as hydrogen peroxide (H2O2). The excess of H2O2 brings toxicity to our body. 
Endogenous antioxidant such as catalase and exogenous antioxidant are needed in order to minimize the 
negative effects of H2O2. Exogenous antioxidant can be found from nature such as Stenochlaena palustris. 
The aim of this work was to investigate the H2O2 concentration and catalase activity in the marmot’s plasma 
after given aqueous extract of leaves of Stenochlaena palustris. It was a true experimental study with 
posttest-only with control group design, consisted of seven groups of treatment, those were P1, P2, P3, P4 
and P5, which given aqueous extract of leaves of Stenochlaena palustris in the dose of 7.75.10-4 mg/gW; 
15.5.10-4 mg/gW;  31.10-4 mg/gW; 62.10-4 mg/gW; and 124.10-4 mg/gW, and positive control group which 
given acetosal 0.039 mg/gW and negative control group which given aquadest. The level of H2O2 plasma 
was measured by modified FOX2 method and catalase activity was measured by kinetic method using 
spectrophotometer. The average of H2O2 plasma level in group P1, P2, P3, P4, and P5 were 5.88 µM; 1.806 
µM; 3.406 µM; 3.257 µM; 5.571 µM. Kruskal-Wallis analysis and Mann-Whitney analysis showed the dose 
of 15.5.10-4 mg/gW and 31-4 mg/gW caused significanty decreased concentration of H2O2. 
The average of catalase activity in the plasma in group P1, P2, P3, P4, and P5 were 1.666 s-1, 1.382 s-1, 1.382 
s-1, 0.404 s-1, and 0.513 s-1.  Analysis with ANOVA and Tuckey HSD with α =0,05 showed dose of  62 x 10-4 
mg/g BB caused significantly decreased activity of catalase enzyme. From these results it can be concluded 
that the use of aqueous extract of leaves of Stenochlaena palustris could decrease H2O2 concentration and 
catalase activity in plasma. 

. 
Keywords: fever, hydrogen peroxide, catalase activity, Stenochlaena palustris  
 

 

INTRODUCTION  
  Fever defined as the increase of body temperature, above 37.2oC (1-3). Fever can be 
induced by a substance called pyrogen. There are two kinds of pyrogens, exogenous pyrogen and 
endogenous pyrogen (4-8). Exogenous pyrogens are formed from the Gram-negative bacteria’s 
membrane cell, called lipopolysaccharide (LPS). In other hand, endogenous pyrogen comes from 
neutrophils and macrophages degeneration as an adaptive mechanism for controlling infection, 
such as Interleukin-1 (IL-1), IL-6, Tumor Necrosis Factor-α (TNF- α) and cytotoxic Nitrate Oxide 
(NO) (8-11). 
  The Gram-negative’s lipopolysaccharide (LPS) (12) are going to bond with 
lipopolysaccharide binding protein (LBP), an immune protein, and form LBP-LPS complex. LBP-
LPS complex then bond with m-CD14 receptor on macrophage’s surface and the phagocytosis 
happened (6,13). The phagocytosis substances form leucocyte pyrogen or endogenous pyrogens, 
such as IL-1, IL-6, NO, and TNF- α (13-15). In the hypothalamus, these pyrogens activate 
phospholipase A2 enzyme to release arachidonat acid from phospholipid membrane (16,17).  

Arachidonat is a substance to form prostaglandinee (PGE2) that will increase hypothalamus set-
point, then cause fever (2,3,8,16). 
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When body temperature increases, neutrophil and macrophage will be mobilized, 
increasing the phagocytosis activity from both cells, and decreasing endotoxin effects (18). The 
phagocytosis activity of neutrophil and macrophage use respiratory burst mechanism that produce 

Reactive Oxygen Spesies (ROS), such as radical superoxide (•O2
-), radical hydroxyl (•OH), and 

hydrogen peroxide (H2O2) (19-28).  
Hydrogen peroxide (H2O2) from catalysis process that involving superoxyde dismutase 

(SOD) in excess condition can give toxic effect (15,28-30). The existence of Fe2+  in Fenton 
reaction will interact with H2O2 in toxic form (OH-) will react with lipid on cell membrane through 
lipid peroxidation mechanism and form lipid peroxide. Decomposition of hydrogen peroxide needs 
catalase enzyme. Catalase enzyme is hydroperoxidase enzyme group that catalyse hydrogen 
peroxide to water (H2O) and oxygen (O2). Hydrogen peroxide will interact with lipid on membrane 
cell form lipid peroxide. The accumulation of lipid peroxide causes protein oxidative destruction 
and DNA so there will be changes in moleculer structure form membrane and the final stage cause 
the destruction of tissue (21,31-34).  

Our body doesn’t have enough antioxidant defense mechanism if there is excess of radicals 
exposure, it needs exogenous antioxidant (35). One traditional herb that contains antioxidant is 
kalakai. Based on empirichal study, kalakai (Stenochlaena palustris) is a traditional herb used by 
Dayak Kenyah tribe to cure anemia, skin rash, and used as antipyretic. Maharani et al’ research of 
kalakai found the main constituent present in the leaves of the herb are flavonoids, alkaloids, and 
steroids (36). Suhartono proved antioxidant activity of kalakai extract given to inflamed Mus 

musculus caused decrease activity of SOD enzyme so the transformation of radical superoxide 
(•O2

-) to H2O2 could be inhibited (21). 
Based on thus phenomenon, bioactive compounds on Stenochlaena palustris have an 

activity to decrease H2O2 concentration and catalase enzyme activity. Otherwise, a research is 
needed to prove thus reason. 

 

METHODS and MATERIALS 

Experimental Design 
It was a true experimental study with posttest-only with control group design, consisted of 

seven groups of treatment, those were P1, P2, P3, P4 and P5; each groups was consisted  of four 
Marmota caligata.  

 

Materials 
This work used twenty eight male Marmota caligata which aged 4 months and weight 300-

400 gram, kalakai (Stenochlaena palustris), DPT vaccine (Bio Farma®), asetosal, aquadest, 
phosphate buffer pH 7.4, FeCl3, o-fenantrolin, EDTA 0,1 M, H2O2  liquid 9,79 M NaCl 0,9 %, 
buffer fosfat 50 mM pH 7, H2O2 10 mM. 
 This work also used several instrument such as; rectal thermometer, syringe, flannel mob, 
stopwatch, spectrophotometer (BIOSYSTEMS®BTS-305), chemical glass instrument (PYREX®), 
sentrifuges (SENTURION®), micropipet (TRANSFERPETTE®), electric scale (GIBERTINI®), 
incubator, scapel. 

 

EXPERIMENTAL PROCEDURE 

Herb Determination 
 Herb species was indentified by Department of Biology Math and Science Faculty 
Lambung Mangkurat University. 

 

Animal aclimatitation   
       This work used marmot with weight around 300-400 g and aged 3-4 months old, supplied 
by Balai Penelitian dan Penyidikan Veteriner (BPPV) Banjarbaru. Marmut was adapted for one 
week before getting treatment to give finest physical condition. During the adaptation, marmots 
were given food and water freely. Marmoot classified to the 7 groups treatment using complete 
random sampling, and each groups consisted 4 marmoots.  
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Aqueous Extract of Leaves of Stenochlaena palustris 
       Traditional herb of Stenochlaena palustris was obtained from Gambut District South 
Borneo on June 2009. The aqueous extract of leaves of Stenochlaena palustris was derived by 
maseration method.  

 

Animal Treatment 
a. The weight of marmot was measured, then classified into 7 groups, each groups consisted of 4 

marmots. 
b. Rectal temperature was measured before injecting DPT vaccine 
c. Dose of DPT vaccine  

Dose of DPT vaccine that used in this work was the dose that could induce fever to marmots’ 
body. There was preexperimental study to investigate the right dose to induced fever, the dose 
was 0.08 ml of DPT vaccine. 

d. All the marmot were injected DPT vaccine IM on the right thigh  
e. Rectal temperature was remeasured on the onset of fever (90 minutes after injecting DPT 

vaccine), then marmot were given aqueous extract of leaves of Stenochlaena palustris orally 

based on this following: 
Negative control group was given 1 ml of aquadest 
Positive control group was given asetosal 0,039 mg/gW 
1st group (P1) was given aqueous extract of leaves of Stenochlaena palustris in the dose of 
0.000775 mg/gW 
2nd group (P2) was given aqueous extract of leaves of Stenochlaena palustris in the dose of 
0.00155 mg/gW 
3rd (P3) was given aqueous extract of leaves of Stenochlaena palustris in the dose of 0.0031 
mg/gW 
4th group (P4) was given aqueous extract of leaves of Stenochlaena palustris in the dose of 
0.0062 mg/gW 
5th group (P5) was given aqueous extract of leaves of Stenochlaena palustris in the dose of 
0,0124 mg/gW 

f. The plasma was obtained when the peak of fever was reached (2 hours after the onset of 
fever). 
 

Measurement of H2O2 Concentration 
 Data was obtrained from the measurement of H2O2 in marmoot’s plasma on each doses of 
treatment.  The level of H2O2 plasma was measured by modified FOX2 method (λ = 505 nm) and 
catalase activity method (λ = 240 nm) was measured by kinetic method using spectrophotometer. 
Those datas were put on the following formula: 
C= (Au – Ab)/As (µ mol/L H2O2) 

 

Measurement of Catalase Enzyme Activity 
Catalase enzyme activity was measured by first orde reaction of chinetics constanta: 

022

022

 - 

1

]tO[H

]tO[H
ln   

tt
K ×=  

 

Method Of Data Analysis 

Analysis with Kruskal-Wallis (95%) and Mann-Whitney for hydrogen peroxide 
concentration and analysis with one-way ANOVA and Tuckey HSD with α =0,05 for catalase 
activity. 

 

RESULTS AND DISCUSSION 

 The result of H2O2 concentration and catalase activity in plasma of fever marmots after 
giving aqueous extract of leaves of Stenochlaena palustris was shown on the table 1:  
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Table 1.The Average and Standard Deviation (SD) of H2O2 concentration and catalase activity on the 

210
th

 minutes after injecting DPT vaccine 

Groups of 
treatment 

H2O2 concentration  Catalase activity  

Control (-) 4.872±0.212 1.764±0.287 

Control (+) 2.142±0.243 0.285±0.366 
P1 5.880±0.471 1.666±0.587 
P2 1.806±0.798 1.382±0.749 
P3 3.406±1.327 1.382±0.622 
P4 3.257±1.703 0.404±0.458 
P5 5.571±0.603 0.513±0.247 

 
Note: 
Negative control group was given 1 ml of aquadest 
Positive control group was given asetosal 0,039 mg/gW 
P1 was given aqueous extract of leaves of Stenochlaena palustris in the dose of 7.75.10-4 mg/gW 
P2 was given aqueous extract of leaves of Stenochlaena palustris in the dose of 15.5.10-4 mg/gW  
P3 was given aqueous extract of leaves of Stenochlaena palustris in the dose of 31.10-4 mg/gW  
P4 was given aqueous extract of leaves of Stenochlaena palustris in the dose of 62.10-4 mg/gW  
P5 was given aqueous extract of leaves of Stenochlaena palustris in the dose of 124.10-4 mg/gW  

 
Based on the data from table 1, negative control group was compared with P1 and P5, 

H2O2 concentration in marmots’ plasma still higher. On the other hand, aqueous extract of leaves of 
Stenochlaena palustris in P2, P3, and P4 could decrease H2O2 concentration compared with 
negative control group. The dose of aqueous extract of leaves of Stenochlaena palustris in P1, P3, 
P4, and P5 could decrease H2O2 concentration but not effective as positive control group, on the P2 
could decrease the concentration H2O2 better than positive control group.   

This phenomenon showed that a half dose from converting dose that used in the society 
(P2) had an antioxidant activity through hydrogen peroxide-scavenging activity that caused lower 
concentration of H2O2. Nevertheless, in general point of view the experimental extract couldn’t 
decrease the concentration of H2O2 compared with positive control group. Kruskal-Wallis analysis 
and Mann-Whitney analysis showed the dose of 15.5.10-4 mg/gW and 31-4 mg/gW caused 
significanty decreased concentration of H2O2. 

Catalase enzyme activity  on table 1, comparison between positive control group and P1, 
P2, P3, P4, and P5 showed positive control group was much better than P1, P2, P3, P4, and P5. 
Comparision between those groups and negative control group showed aqueous extract of leaves of 
Stenochlaena palustris could decrease catalase enzyme activity. Analysis with ANOVA and 
Tuckey HSD with α =0,05 showed dose of  62 x 10-4 mg/g BB caused significantly decreased 
activity of catalase enzyme. 

Hydrogen peroxide concentration and catalase anzyme activity on positive control group 
was lowered significantly compared with negative control group. Thus result could be caused by 
giving acetosal to the positive control group. This action prevented fever through inhibiting 
cyclooxigenase enzyme (37). If fever mechanism could be inhibited, respiratory burst which 
produced ROS could be prevented. Hydrogen peroxide could be catalized by catalase enzyme and 
became water (H2O) and oxygen, and the rest was decomposed by gluthation peroxidase (38) 

Nature antioxidants reduce the risk of chronic diseases and prevent disease progression by 
either enhancing the body’s natural antioxidant defences or by supplementing with proven dietary 
antioxidants (39).  Flavonoids, alkaloids, and steroids compounds of aqueous extract of leaves of 
Stenochlaena palustris had an antioxidant activity (36). 

Antioxidant  activity of flavonoids, alkaloids, and steroids compounds of aqueous extract 
of leaves of Stenochlaena palustris through the machanisms: hydroxyl-radical scavenging activity, 
hydrogen peroxide-scavenging activity, reducing power activity, chelating metal ions, and inhibited 
NADPH oxidase (35). Pal et al (39) proved phenolic and flavonoid, protein, alkaloid, carbohydrate 
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and triterpinoid compounds extract of Abrus precatorius had similar antioxidant activity and bond 
free radicals  compared with reference compound butylated hydroxytoluene (BHT). 

Konyahoglu and Karamenderes (40) proved flavonoid compounds extract of Achillea 

spesies had activity to decrease H2O2 concentration in 10th minutes after giving 0,1 mLl infuse in 
the concentration  44-70% from main solution. Decompotition H2O2 to water can be happened 
through this reaction: H2O2 + 2H+ + 2e � 2H2O. The more increasing of hiydroxil groups bond 
with aromatic-B-ring,the more increasing antioxidative activity of flavonoid.  

Antioxidant activity of bioactive compounds extracted from traditional herb is caused by 
the existencies of hydroxyl groups on the molecular structure. Flavonoid with free hydroxyl groups 
has an activity as radical scavenger. The more number of hydroxyl groups in aromatic B-ring the 
more potent antioxidative activity (35). Cos et al (41) stated that the existencies of 3-OH and 3'-OH 
on aromatic B-ring could be relationed with radical scavenging activity. Hydroxil groups on 
aromatic B-ring is the main active side in interrupting oxidation chain. 

Besides flavonoid, steroid is bioactive compound which has inhibiting-arachidonat-release-
mechanism that caused inhibition in forming prostaglandine (37). Alkaloid affects in inhibiting 
inflammation mediators, such as prostaglandine, hystamine, and Platelet Activating Factor (PAF) 
(7,8,37). Pajovic and Saicic (42) stated that steroid induced on male rats caused MnSOD activity 
decreased, in other hand increasing catalase activity. 

 
 

CONCLUSION 
  Based on the result the use of aqueous extract of leaves of Stenochlaena palustris could 
decrease H2O2 concentration and catalase activity in plasma  
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Abstract: Mahkota dewa (Phaleria macrocarpa) fruit is widely used as an alternative medicine for diabetic 
condition.  However, its mechanism of action has not been further studied.  The objective of this research is 
to investigate the insulinotropic effect of mahkota dewa fruit extract in streptozotocin-induced diabetic 
cynomolgus monkeys (Macaca fascicularis). Diabetes was induced by single intravenous injection of 
streptozotocin 55 mg/kg body weight. Animals were randomly divided into three groups and 5 animals in 
each group receiving treatment orally once a day in the morning before meal time for 7 days. The first 
treatment group as control received distilled water, the second and third group given mahkota dewa extract 
tablet of 500 mg/kg and 100 mg/kg, respectively. Fasting blood glucose concentration was monitored daily. 
Plasma insulin.concentration and total β cells pancreas was analyzed at the end of the study.  After one week 
of treatment, fasting blood glucose concentration was not different in all three groups (ANOVA p>0.05). 
There was a trend of increased insulin concentration in animals receiving extracts compared to control 
animals. The total β cells pancreas was highest in groups receiving extract of 100 mg/kg body compared to 
the other two groups (ANOVA p <0.05) The conclusion of this study is mahkota dewa fruit extract improved 
β cells pancreas but not sufficient to reduced fasting blood glucose concentration.  This can be due of the 
short treatment time. 
 
Keywords: insulinotropic, streptozotocin-induced diabetic cynomolgus monkeys, β cell pancreas 

 

 

INTRODUCTION 
World Health Organization (WHO 1994) reported that in 2025 there will be an estimation 

of 300 million people in the world suffers from diabetes. Indonesia which rank 4th in the world for 
diabetes is predicted an increase to 12.4 million people in the year 2025 (Depkes 2005).  This 
disease has been predicted by WHO as one of the leading causes of death and disability within the 
next 25 years. 
Therefore, the need to develop an affordable antidiabetic regimen is very crucial. Many people are 
turning to alternative or complimentary medicine. Herbal medicine becomes a preference because 
considered cheaper and accessible for common people.  
  One of the herbal medicines is mahkota dewa (Phaleria macrocarpa). A member of the 
Thymelaeaceae family, believed to have several benefits including the ability to lower blood 
pressure, cure hepatitis, increase stamina, treat cancer and lower blood glucose (Harmanto 2003; 
Winarto 2003).  
  In previous in-vitro study, ethanol extract of mahkota dewa fruit showed increased activity 
in insulin secreting BRIN BD-11 cell (Suparto 2007). Its hypoglycemic effect was confirmed in 
streptozotocin-induced diabetic Sprague Dawley rats with dosage of 1000 mg/kg body weight 
given orally for 2 weeks (Suparto 2008). The reduction of blood glucose up to 40% compared to 
control. However, this in vivo efficacy should be further evaluate in animal model that is closer  to 
human in physiology and genetic, such as cynomolgus  monkeys (Macaca fascicularis). Therefore, 
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in this study, the goal is to evaluate the efficacy of mahkota dewa fruits extract as insulin 
secretagogue in streptozotocin-induced diabetic cynomolgus monkeys.  
 

MATERIALS AND METHODS 

Materials 

Fifteen adult male cynomolgus monkeys (Macaca fascicularis) with an age range of 5-7 years 
(determined by dentition) and body weight between 3-5 kg were obtained from the Primate 
Research Center of Bogor Agricultural University, West Java, Indonesia. All experimental 
procedures on these animals were conducted in compliance with the guidelines established by the 
Institutional Animal Care and Use Committee. 
 
Preparation of ethanol extract 
Ripe fruit (dark pink) of mahkota dewa (Macrocarpa phaleria) from the Faculty of Forestry Bogor 
Agricultural University Indonesia were sliced thinly, dried in oven (50oC) for 30 hours and made 
into powder. The powder was extracted with maceration techniques in ethanol 30% for three days 
then, dried using rotary evaporator.  The extract then confirmed with phytochemical qualitative 
assay to determine its content need to be positive for alkaloid. 
 

Streptozotocin induction 

Before receiving treatment, animals were injected with streptozotocin (STZ Sigma S0130) to 
induced diabetic condition. After fasted overnight, animals were anesthetized with intramuscular 
injection of ketamine 10 mg/kg bw and single intravenous injection of STZ 55 mg/kg 
(Koulmandha et al. 2003). After injection, animals were hydrated with normal saline 100-150 ml. 
Fasting blood glucose was measured daily, when blood glucose in the range of 200 mg/dl or above 
for 5 days, animals started treatment for 7 days.  If concentration above or equal to 350 mg/dl, 
animals received short acting insulin subcutaneous injection 2-4 Unit to control the blood glucose 
level.   
 

Treatment groups 
All animals held in individual cages, after one month quarantine, they were randomly divided into 
three equal groups (n= 5 animals). The three groups were animals receiving treatment orally with 
1) extract of mahkota dewa fruit with dosage 500 mg/kg, 2) with dosage of 1000 mg/kg, and the 
third groups as control receiving only distilled water.  
 

Samples collection 

At the end of the study, all animals were euthanized with sodium pentobarbital 1ml/2kg. Blood 
samples were collected for blood glucose and insulin concentration. Pancreas was collected at 
necropsy. It was divided into head, body and tail, fixed in 10% neutral buffered formalin then 
stained with Gomori chrom hematoxylin dye. This staining showed β cell as basophilic and α cell 
eosinophilic (Fisher & Haskell 1954, Datar et al. 2006). Total number of β cell pancreas was 
counted manually. 
 

Statistical analysis 

Analyses were done with Statistica (Statsoft version 6). Before analysis, all variables were 
evaluated for distribution and equality of variances among groups. Analysis was carried out using 
one-way analysis of variance (ANOVA) followed by Fisher post hoc test, if significant with P 
value <0.05. The results are expressed as means ± standard error of means (SEM).  

 

RESULTS  

Streptozotocin-induced diabetic animals 

Single intravenous injection of STZ 55 mg/kg in 48 hours increased blood glucose concentration in 
the range of 200-300 mg/dl. In 5 days, all animals were diabetic based on blood glucose level.  
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From 15 animals at the beginning of the study, 12 survived until end procedure. Treatment was 
started after 5 days of hyperglycemic, extract was administered orally for 7 days.  
Effect of mahkota dewa fruit extract on blood glucose 

After end of treatment, average of morning fasting blood glucose, at noon and evening were 
analyzed and it was not significantly different (ANOVA p >0.05) (Figure 1).  There was a trend of 
lower blood glucose in animals receiving fruit extract with both dosages. 
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Figure 1  Blood glucose concentration in the morning, noon time and evening, after 7 days treatment 

with control, treatment of mahkota dewa dosage 500  and 1000 mg/kg  in induced 

diabetic monkeys 

 

Plasma insulin concentration 

Plasma insulin concentration at end of treatment was not significantly different (ANOVA p >0.05) 
in all groups. However there was a tendency of increased concentration of plasma insulin in 
animals treated with fruit extract dosage of 500 mg/kg, also 1000 mg/kg (Figure 2).  
 

 
 
 
 
 
 
 
Figure 2   Plasma insulin of streptozotocin-induced 

diabetes cynomolgus monkeys in groups of control, 

animals with extract dosage 500 and 1000 mg/kg. 

 
 

Total β cell pancreas 

Basophilic β cell pancreas with Gomori staining was counted from all sections. The total β cell 
pancreas was significantly different (ANOVA p <0.008) and post hoc Fisher showed that animals 
treated with extract of 1000 mg/kg had higher total β cell compared to animals treated with 500 
mg/kg of extract (p = 0.001) or control group (p = 0.02). 
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Figure 3 Plasma insulin of streptozotocin induced diabetes in cynomolgus monkeys in groups of 

control, treatment with extract dosage 500 and 1000 mg/kg. 

 

DISCUSSION 
The primary objective of this study was to evaluate the hypoglycemic effects of mahkota 

dewa fruit extract through insulin secretagogue in streptozotocin-induced diabetic cynomolgus 
monkeys. Administration of STZ has been widely used to induce type 1 diabetes in various animal 
models including cynomolgus monkeys (Wagner et al. 2001, Koulmandha et al. 2003). This agent 
affecting degeneration and necrosis of pancreatic β cells (Szkudelski 2001) causes failure to secret 
insulin. 

The major finding of this study is β cell pancreas regeneration increased by the 
administration of mahkota dewa fruit extract. In vitro study in insulin secreting cell BRIN BD11 
support this result. Ethanol extract of mahkota dewa fruit with concentration 4.5 mg/L triggers the 
secretion of insulin in the presence of glucose (Suparto 2007).  

Other plant medicine showed the same benefit such as Annona muricata, Allium sativum, 
and Argyrolobium roseum with various dosages in STZ induced diabetic rats (Eidi et al. 2005, 
Ahmed et al. 2008, Adeyemi et al. 2010). 

The ethanolic extract of the mahkota dewa fruit demonstrated a promising increased in 
total β cell pancreas and directly affect the increase in plasma insulin concentration, especially for 
the higher dose.  However, this increased in regeneration of β cell pancreas and plasma insulin was 
not adequate to decrease the blood glucose level.  Habibuddin et al. (2008) had reported 
hypoglycemic effect of Caralluma sinaica in diabetic rabbits administered for three weeks.  Also, 
Adeyemi et al. (2010) had reported using diabetic rats given Annona muricata for two weeks 
resulted significant regeneration of β cell pancreas. Duration of treatment can influence the glucose 
lowering effect if the mechanism depends on the regeneration of pancreatic cells. Compared to the 
treatment time in the present study was only for 7 days, there is an increased of cell regeneration, 
however glucose level was still high.  This finding needs to be further studied by giving longer 
time of treatment.   

The present study is the first reports on the insulinotropic activity of mahkota dewa fruit 
extract in streptozotocin-induced diabetic cynomolgus monkeys. 
 

CONCLUSION 

The conclusion of this study is mahkota dewa (Phaleria marcocarpa) fruit extract improved β cell 
pancreas but not sufficient enough to show hypoglycemic effect. This can be due to the short 
treatment time. 
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Abstract. Antidiabetic activity of aqueous extract of Canavalia ensiformis seeds have been 
studied. In this experiment was used etanol extract of Canavalia ensifornis seeds. The present 
study was conducted to observe the hypoglycemic effect of etanol extract in alloxan induced 
diabetic rats. From 2.5 Kg of Canavalia ensiformis seeds, was gotten 88,72 g extract etanol. 
Twenty five albino male Wistar rats with 100-150 gBW were studied. Each rats was induced with 
22,4% Alloxan monohydrate intramuscularly (i.m). That rats were devided into five group, each 
group consisted of 5 rats. First group was the negative control group, received CMC Na 0,5%, 
second group until fourth group recived Canavalia ensiformis etanol extract 200 mg/kgBB, 400 
mg/kgBB, and 600 mg/kgBB respectively, and the last group received glibenclamide 1,35 
mg/kgBB as standard group. Effect of etanol extract of Canavalia ensiformis on blood glucose 
levels of all group was determined at 0 and 8 days. The data analized using Anova statistic showed 
that etanol extract of Canavalia ensiformis has hipoglikemic effect, and the largest hypoglycemic 
effect shown in dose 600 mg/kgBB with present of hypoglycemic activity 58,56%, it is 1,12 higher 
than standard group (glibenclamide) which has present 52,32% of hypoglycemic activity. 
 
Keywords: hypoglycemic, Canavalia ensiformis seeds, etanol extract, alloxan  

 

 

INTRODUCTION 
Components of the active ingredient of several medicinal plants, foodstuffs and other 

agricultural products have been empirically reported having useful biological activity for the 
treatment of diabetes. Plants that have antidiabetic drugs usually contain bioactive compounds such 
as glycosides, alkaloids, terpenoids, flavonoids, and carotenoids (Kim et al., 2006). Empirically, 
the plants in Indonesia, many of which can be used for the treatment of diabetes mellitus, such as 
bitter melon, Chinese lote, onion, garlic, factors, (Suharmiati, 2003), grade nuts including peanuts, 
soybeans, lentils, peanuts, peas ( Villegas et al, 2008), guava (Sutrisna, 2005) and many other 
plants. 

Velvet bean seeds (Canavalia ensiformis) is an example of plant nuts group which has many 
benefits such as koro processed into tempe, tofu koro, koro snacks, milk koro, koro and waste of 
flour can be used for animal feed. In the health sector, Velvet bean seed that is useful to give the 
effect of hypoglycemia or lower blood sugar levels, which close with diabetes mellitus. In previous 
research, performed research, water extract from the seeds of Velvet Beans can reduce 
hyperlipidaemia and hyperketonaemia on white mice of alloxan-induced diabetes (Rachel, 2003). 

This research was conducted to test blood glucose reduction effect of ethanol extracts of 
velvet bean seeds that given perorally to the male white wistar diabetic rats induced by aloxan 
monohidrat i.m. Aloksan can selectively increased insulin secretion from the cell pancreatic β, so 
keep in mind ethanol extracts of velvet bean seeds to decrease the rate of blood glucose 
hyperglycemic condition. 
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MATERIALS AND METHOD 

Materials  

Materials research is Velvet bean seeds (Canavalia ensiformis) obtained from the export-import 
company Velvet Bean (Mother Nuryani) located in Jakarta and determined at the Indonesian 
Institute of Sciences Plant Conservation Unit Purwodadi Botanical Garden - Purwodadi, Pasuruan. 
Chemicals used in this research are distilled, glibenclamide tablets, 70% ethanol, 96% ethanol, 
alloxan monohydrate (Fluka) and Na CMC. 

 

Preparation of ethanol extract 
Extracts using the method of manufacturing a double maseration. Powder weighed 2.5 kg included 
in a closed vessel with ethanol until all the powder were under water, and then resting for five days 
with the occasional mix. After five days, the filtrate was taken and  maseration repeated with a new 
solvent for five days. Collect the filtrate from 1st maseration and a 2nd maseration. Evaporator was 
used to dry the extract obtained velvet bean seeds. 

 

Animals and diet  
25 male Wistar albino Rats (Rattus norvegicus albinus), 2 months old, weight between 100-150 
gram were used for the present study. They were maintained under standard environmental 
conditions and were fed with standard pellet diet supplied by Veterynarie Pharma, Surabaya, 
Indonesia, and water ad libitum. 

 
Estimation of blood sugar: Blood sugar estimation was estimated by using standard glucose kit 
essentially followed by glucose oxidase-peroxidase (GOD-POD) methods (Trinder, 1969).  

 

Experimental protocol 
25 male white rats was induced by alloxan monohydrate solution of 112 mg / kgBW by 
intramuscular to create conditions of permanent diabetes (Kresnamurti, 2003). After the occurrence 
of hyperglycemia, all rats were randomly divided into five groups where each group consisted of 
five rats, the first group were given 0.5% CMC Na, the 2nd , 3rd , 4th groups given the suspension of 
the ethanol extract dose 200 mg / KgBW, 400 mg / kgBW, and 600 mg / kgBW and 5th groups was 
glibenclamide comparison group given 1.35 mg / kbWB. Each group were treated for 7 days. On 
day 8, rats fasted and blood glucose levels were measured. 

 

RESULTS AND DISSCUSSION 

Tabel 1. Rate of Rat Blood Glucose Level All Groups 

 CMC Na 200 400 600 Glibenclamid 

KGD0 (mg/dl) 342,20±70,32 431,00±120,25 465,00±148,84 438,20±113,57 444,20±49,33 

KGD8 (mg/dl) 542,40±57,45 222,00±62,14 217,60±48,60 181,60±71,93 211,80±21,76 

∆KGD (mg/dl) -200,20±43,87 209,00±78,78 247,40±101,57 256,60±53,99 232,40±31,31 

Note : 
KGD0 : Blood Glucose Level Hyperglycemic Rat  
KGD8 : Blood Glucose Level Hyperglycemic Rat after 7 days of treatment 
∆KGD : KGD8 – KGD0 
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Tabel 2. Decreassing Precentage of Blood Glucose Level 

Groups  Reduction Precentage of Blood 

Glucose level each groups  

Velvet extract  200mg/kgBW 48,49% 

Velvet extract 400mg/kgBW 53,20% 

Velvet extract 600mg/kgBW 58,56% 

Standard (Glibenclamid) 52,32% 

 
Results 5% HSD analysis showed significant differences between negative control group 

with positive control group, lentils dose 200 mg / kg, 400 mg / kg, and 600 mg / kg, but showed no 
significant difference between the three kinds of lentils dose. This showed that increasing the dose 
does not give a significant difference to the effects of decreasing blood glucose level. 

Results of screening analysis of secondary metabolites that have been done, showed that 
velvet bean seeds containing alkaloid, flavonoid, tannin and saponin. Presumably these compounds 
are secondary metabolites have the same properties with glibenclamide in lowering blood glucose 
levels by stimulating glucose transport in cells, increase insulin sensitivity and improve glucose 
tolerance. 

Viewed from the economic side, the use of Velvet bean could be considered associated with 
decreased activity levels of blood glucose is produced, at a dose of 200 mg / kg, equivalent to 5.64 
g of velvet beans, for doses of 400 mg / kg, equivalent to 11.27 g of velvet beans, and the dose of 
600 mg / kg, equivalent to 16.91 g of velvet beans. This research could be developed further by 
looking at the effects of fresh velvet are consumed compared to the extract. 

 

CONCLUSION 
Ethanol extract of Velvet bean seed (Canavalia ensiformis) that given perorally reduced 

blood glucose levelin hyperglycemic rats after 7 days for treatment. There were found significant 
relationship between increasing dosage of the ethanol extract Koro bean seeds with reduction of 
blood glucose level in hyperglycemic rats, but showed no statistically significant differences 
between those dosage. 
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