
 

 

   

 
 

  
 

    

 

 
   

 

 
 

 
Abstract—Discovery of two compounds in ethylacetate 

extract of snake fruits (Salacca edulis Reinw) variety 

Bongkok were pyrolle-2,4-dicarboxylic acid-methyl ester 

and 3-hydroxystigmastan-5(6)-en (β-sitosterol) compounds.  

In a previous study, two new compounds were observed an 

antioxidant activity by 2,2-diphenylpicrylhydrazyl (DPPH) 

free radical scavenging activity. Pyrolle-2,4-dicarboxylic 

acid-methyl ester posses cytotoxic activity against MCF7 

and T47D cell line. 3-hydroxystigmastan-5(6)-en (β-

sitosterol) from snake fruit ethyl acetate extract- potential as 

anticancer still remains unknown and will be observed in his 

study. The cytotoxic assay was performed using 3-(4,5-

dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2- (4-sul-

fophenyl)-2H-tetrazolium) (MTS) method in MCF and 

T47D cell lines to determine the IC50 of the β-sitosterol from 

snake fruit extract. Cytotoxic assay revealed that the (β-

sitosterol) compound of snake fruit (Salacca edulis Reinw) 

inhibits the proliferation and viability of MCF7-breast 

cancer line- (IC50= 45.414 µg/mL) and T47D -breast cancer 

stem cell line- (IC50 = 1.1942 µg/mL). The result obtained 

from the current study demonstrated that the β-sitosterol 

from snake fruit (Salacca edulis Renw.) extract exhibited in 

vitro cytotoxicity against MCF7 (breast cancer cell line) and 

T47D (breast cancer stem cell line). 

 

Index Terms—anticancer, salacca edulis, β-sitosterol, breast 

cancer. 

 

I. INTRODUCTION 

Cancer is one of the most common life threatening 

diseases worldwide [1]. Radiotherapy, chemotherapy and 

surgery, oncolytic viruses have reported as a promising 

treatments for cancer [2]. Cancer prevention by using a 

dietary or natural substance has a potential as an approach 
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to reduce the increasing incidence of cancer. Novel 

chemotherapeutic agents, especially from natural 

substance could become an alternative to be anticancer 

agents [3]. Most of fruits contain antioxidant property 

including ascorbic acids, amino acids, β-carotene, 

lycopene, melanoidin, certain organic acids, reducing 

agents, peptides, phospatides, polyphenols, tannins, 

tocopherols, polyphenols and flavonoids [4], [5].  

The snake fruit (Salacca edulis Reinw) is known in 

Java, Sumatera, and other island as snake fruit and known 

has antioxidant properties [6]. Phytochemical screening 

of snake fruit variety Bongkok indicate that fruit 

containing flavonoid, alkaloid, terpenoid, tannin and 

quinones while saponin was not found [7]. Alkaloid, 

coumarins and flavonoid are anticancer properties that 

reported found in some species of plant [8]. In a previous 

study, two new compounds including 3-

hydroxystigmastan-5(6)-en (β-sitosterol) and pyrolle-2,4-

dicarboxylic acid-methyl ester were isolated from snake 

fruit var. Bongkok. That two compounds can be seen in 

Fig. 1. and Fig. 2. [9] Both of compounds were isolated 

from an ethyl acetate extract of snake fruit cv. Bongkok. 

The ethyl acetate was fractionated by VLC into eight 

major and repeated purification of the fraction using a 

flash chromatoraphic technique yielded compound 1 and 

2. Compound 1 was isolated as a white crystal. 

Compound 2 was isolated as an amorphous orange solid 

[10].  

That two compounds were observed has an antioxidant 

activity by 2,2-diphenylpicrylhydrazyl (DPPH) free 

radical scavenging activity in previous studies. 

Antioxidant compound found in some fruits could be 

used to maintain the immune system, slower the aging 

process, overcoming the stress response, and 

degenerative diseases prevention such as cancer, heart 
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failure, brain dysfunction and cataracts [11]. Pyrolle-2,4-

dicarboxylic acid-methyl ester was observed has 

anticancer activity in breast cancer cell.  β-sitosterol 

constitute the largest class of natural products and are a 

rich reservoir of candidate compounds for drug discovery. 

Recent efforts into the research and development of anti-

cancer drugs derived from natural products have led to 

the identification of variety of terpenoids [12]. The snake 

fruit β-sitosterol-terpenoid from S.edulis- potential of 

snake fruit cv.Bongkok as anticancer agents still remain 

unknown. The aim of this research is to observe the β-

sitosterol potential as anticancer agent using MCF7 

(breast cancer cell line) and T47D (breast cancer stem 

cell).  

 

Figure 1. 3-hydroxystigmastan-5(6)-en (β-sitosterol) 

 

Figure 2. Pyrolle-2,4-dicarboxylic acid-methyl ester 

II. MATERIAL AND METHOD 

A. Plant Material 

The snake fruit (Salacca edulis Reinw.) cv. Bongkok 

was collected from Conggeang a sub district of 

Sumedang West Java, Indonesia and identified by 

Herbarium Bandungense, Institute Teknologi Bandung, 

Indonesia. 3-hydroxystigmastan-5(6)-en (β-sitosterol)was 

isolated from ethyl acetate extract of snake fruit (Salacca 

edulis Reinw) as described in the previous research [10].  

B. Cell Culture 

The cancer line that used for anticancer analysis 

including cell line of MCF7 and T47D. The MCF7 cells 

were grown and maintained in RPMI (Roswell Park 

Memorial Institute) medium supplemented with 10% 

FBS (invitrogen), 100U/mL. T47D cells were grown and 

maintained in Dulbeco modified Eagle’s medium 

supplemented with 10% FBS (invitrogen), 100 U/mL 

penicilin (Invitrogen),100µg/mL streptomycin 

(Invitrogen). Both of culture incubated at 37°C in a 

humidified atmosphere and 5% CO2) [13], [14]. 

Confluent cancer cell was harvested using Tripsin EDTA. 

The cell was counted using haemocytometer to make 

standard curve of cell number.  

C. Cytotoxic Asay Using MTS Method 

MTS (3-(4,5-dimethylthiazol-2-yl)-5-(3-

carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-

tetrazolium) assay (Promega, Madison, WI, USA) with 

an optimized reagent containing resazurin converted to 

fluorescent resorufin by viable cells that absorb 490nm 

light wavelength. [15] The cells were seeded in 96-well 

plate (5 x 10
3
 cells per well) in 100µL medium and 

incubated for 24 hours at 37°C in a humidified 

atmosphere and 5% CO2. The medium then washed and 

supplemented with 90µL new medium and 10µL β-

sitosterol of snake fruit extract at various concentrations 

(100µg/mL, 50µg/mL, 25µg/mL, 12,5µg/mL, 6,25µg/mL 

and 3,125µg/mL) and incubated for 24-48 hours. 

Untreated cells served as the negative control. MTS was 

added to each well at 1:5 MTS medium ratio. The plate 

was incubated in 5% CO2 at 37°C incubator for 2-4 hours. 

Absorbance was measured at 490 nm on microplate 

reader. The data are presented as the percentage of viable 

cells (%) and were analyzed by calculating the median 

inhibitory concentration (IC50) using Probit Analysis 

(SPSS 20) [13].  

III. RESULT 

The cytotoxic assay was performed to confirm the β-

sitosterol of snake fruit as anticancer agent using MCF7 

and T47D cell line. Table I. shows the effect of various 

concentrations of  β-sitosterol from snake fruit toward the 

number of breast cancer cell line. From Table I we know 

that the concentration has a negative corelation to the 

number of both MCF7 and T47D cancer cell viability 

which mean the higher β-sitosterol concentration the 

strongest the anticancer activity of the β-sitosterol. Table 

II shows the viability of MCF 7 and T47D cells treated 

with β-sitosterol extract of snake fruit decreased in 

concentration manner; higher extract concentration 

exhibited stronger anticancer activity. 

TABLE I.   EFFECT OF BETA-SITOSTEROL IN VARIOUS 

CONCENTRATIONS TOWARD NUMBER OF CELLS OF BREAST CANCER 

CELL LINES (DATA WERE EXPRESSED AS MEANS, STANDARD 

DEVIATION, DUNCAN  POST HOC TEST) 

Samples (Concentrations) of 

β-sitosterol 

Type of breast cancer 

MCF7 T47D 

FBS (β-sitosterol 0) 5968±184 e 5433±338 e 

DMSO (β-sitosterol 0) 6161±325 e 5680±379 e 

Starving (β-sitosterol 0) 5841±279 e 5311±401 e 

β-sitosterol 100 µg/ml 1070±40 a 0.00±0.00 a 

β-sitosterol 50 µg/ml 3894±179 b 0.00±0.00 a 

β-sitosterol 25 µg/ml 4385±103 c 559±133 b 

β-sitosterol 12.5 µg/ml 4562±258 c 1126±40 c 

β-sitosterol 6.25 µg/ml 4925±163 d 1375±86 c 

β-sitosterol 3.125 µg/ml 5100±220 d 2406±43 d 
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Table III shows that the terpenoid could inhibit the cell 

line, the higher the concentration the stronger the viability 

inhibition activity.  The Table IV shows that β-sitosterol 

from snake fruit extract has IC50 45,414 µg/mL in MCF7 

cell line and 1,1942 µg/mL in T47D cell line.  

TABLE II.  EFFECT OF BETA-SITOSTEROL IN VARIOUS 

CONCENTRATIONS TOWARD VIABILITY  OF CELLS OF BREAST CANCER 

CELL LINES (DATA WERE EXPRESSED AS MEANS, STANDARD 

DEVIATION, DUNCAN  POST HOC TEST) 

Samples (Concentrations) 

of β-sitosterol 

Type of breast cancer 

MCF7 T47D 

FBS (β-sitosterol 0) 95.44±0.31 e 95.67±0.71 f 

DMSO (β-sitosterol 0) 100.00±0.00 f 100.00±0.00 g 

Starving (β-sitosterol 0) 94.82±0.83 e 93.47±0.88 f 

β-sitosterol 100 µg/ml 17.43±1.53 a 0.00±0.00 a 

β-sitosterol 50 µg/ml 63.26±2.29 b 0.00±0.00 a 

β-sitosterol 25 µg/ml 71.27±2.57 c 9.99±3.11 b 

β-sitosterol 12.5 µg/ml 74.08±2.65 c 19.91±1.91 c 

β-sitosterol 6.25 µg/ml 80.01±1.95 d 24.34±3.08 d 

β-sitosterol 3.125 µg/ml 82.84±2.73 d 42.47±2.27 e 

TABLE III.  EFFECT OF BETA-SITOSTEROL IN VARIOUS 

CONCENTRATIONS TO INHIBITE OF CELLS OF BREAST CANCER CELL 

LINES (DATA WERE EXPRESSED AS MEANS, STANDARD DEVIATION, 
DUNCAN  POST HOC TEST) 

Samples (Concentrations) 

of β-sitosterol 

Type of breast cancer 

MCF7 T47D 

FBS (β-sitosterol 0) 4.56±0.31 b 4.33±0.71 b 

DMSO (β-sitosterol 0) 0.00±0.00 a 0.00±0.00 a 

Starving (β-sitosterol 0) 5.18±0.83 b 6.53±0.88 b 

β-sitosterol 100 µg/ml 82.57±1.53 f 100.00±0.00 g 

β-sitosterol 50 µg/ml 36.74±2.29 e 100.00±0.00 g 

β-sitosterol 25 µg/ml 28.73±2.57 d 90.01±3.11 f 

β-sitosterol 12.5 µg/ml 25,92±2.65 d 80.09±1.91 e 

β-sitosterol 6.25 µg/ml 19.99±1.95 c 75.66±3.08 d 

β-sitosterol 3.125 µg/ml 17.16±2.73 c 57.53±2.27 c 

TABLE IV.  THE IC50 OF  BETA-SITOSTEROL IN MCF7 AND T47D CELL 

LINES FOR 24  HOURS INCUBATION 

Samples  IC50  (µg/ml) 

MCF7 T47 D 

β-sitosterol 45.414 1.1942 

IV. DISCUSSION 

There is a convincing evidence that fruits and 

vegetables are playing beneficial role in the prevention 

and even treatment of different diseases [16], [6]. Plants 

maybe an alternative to currently used anticancer agents, 

because they are rich of bioactive chemicals and most of 

them free from adverse effects [17]. Terpenoids are the 

largest group of phytochemicals, traditionally used for 

medicinal purposes in India and China, are currently 

being explored as anticancer agents in clinical trials. A 

large number of terpenoids exhibit cytotoxicity against a 

variety of tumor cells and cancer preventive as well as 

anticancer efficacy in preclinical animal models [18]. 

Snake fruits (Salacca edulis Reinw) have high 

concentrations of bioactive compound including 

terpenoid.  

Identification of cytotoxic compounds led the 

development of anticancer therapeutics for several 

decades. Cytotoxic agents could induced damaged to the 

cells, especially to DNA, triggers apoptosis through two 

signaling mechanisms, the activation and release of 

mitochondrial pro-apoptotic proteins known as caspases 

under the control of Bcl-2 protein family or upregulated 

expression of pro-apoptotic receptors on cancer cells, 

whose subsequent interaction with their ligands activates 

apoptotic signaling pathway [19]. Cytotoxic assay 

revealed that the terpenoid extract of snake fruit (Salacca 

edulis Reinw) inhibit the proliferation and viability of 

MCF7-breast cancer line- (IC50= 45.414 µg/mL) and 

T47D -breast cancer stem cell line- (IC50 = 1.1942 

µg/mL). There is an increasing trend in the inhibitory 

activity of the extract in relation to its increasing 

concentration. That IC50 value shows terpenoid from 

snake fruit extract has a potential become anticancer 

agent against MCF7 (breast cancer cell line) and T47D 

(breast cancer stem cell line). 

Some plant extracts or phytochemical have been found 

to be effective against cancer cells, which are resistant to 

conventional chemotherapy agents [17], [20]. 3-

hydroxystigmastan-5(6)-en (β-sitosterol)-terpenoid from 

snake fruit extract- belong to phytosterol. Plant sterol or 

pytosterols are structurally similar to cholesterol and exist 

in several forms in plants. Phytosterol have been shown 

to reduce blood cholesterol levels [20]-[24]. In addition to 

their-lowering cholesterol actions, mounting evidence 

suggests that phytosterols possess anti-cancer effect [25] 

against cancer of the lung, [26] stomach, [27] ovary [28] 

and estrogen-dependent human breast cancer [29], [25]. 

Patra,et al (2010) confirmed that β-sitosterol reduced 

carcinogen-induce cancer of the colon. It also shows anti-

inflammatory, anti-pyretic, antiarthritic, anti ucler, insulin 

releasing and oestrogenic lowering property [30]. In our 

study, the cytotoxic effect of  5(6)-en (β-sitosterol)-

terpenoid from snake fruit extract exhibited potent 

cytotoxic activity against MCF7 (breast cancer cell line) 

and T47D (breast cancer stem cell line). 

V. CONCLUSION 

The result obtained from the current study 

demonstrated that the β-sitosterol from snake fruit 

(Salacca edulis Renw.) extract exhibited in vitro 

cytotoxicity against MCF7 (breast cancer cell line) and 

T47D (breast cancer stem cell line).  

ACKNOWLEDGMENT 

We gratefully acknowledge the financial support of the 

Directorate General of Higher Education, National 

Ministry of Republic Indonesia for research grant of 

Hibah Kompetensi 2014 

REFERENCES 

[1] Z. S. Yang, X. J. Tang, X. R. Guo, D. D. Zou, X. Y. Sun, J. B. 
Feng, et al., “Cancer cell-oriented migration of mesenchymal stem 

cell engineered with an anticancer gene (PTEN): An imaging 

demonstration,” OncoTargets and Ther, vol. 7, pp. 441-446, Mar. 
2014. 

[2] X. Xia, T. Ji, C. Pingbo, X. Li, F. Yong, Q. Gao, et al., 
“Mesenchymal stem cells as carriers and amplifiers in CRAD 

delivery to tumors,” Mol Cancer, vol. 10, no. 134, pp. 1-12, 2011. 

[3] W. Widowati, T. Mozef, C. Risdian, and Y. Yellianty, “Anticancer 
and free radical scavenging potency of catharanthus roseus, 

dendrophthoe petandra, pioer betle and curcuma mangga extracts 

Journal of Advanced Agricultural Technologies Vol. 2, No. 2, December 2015

131© 2015 Journal of Advanced Agricultural Technologies



in breast cancer cell lines,” Oxid Antioxid Med Sci, vol. 2, no. 2, 
pp. 137-142, 2013. 

[4] B. G. Obdulio, J. Castillo, F. R. Marin, A. Ortuno, and J. A. Del 

Rio, “Uses and properties of citrusflavonoid,” J. Agric Food Chem, 
vol. 45, no. 12, pp. 4505-4515, Dec. 1997 

[5] C. K. B. Ferrari and E. A. F. S. Torres, “Biochemical 

pharmacology of fungcional foods and prevention of chronic 
diseases of aging,” Biomed Pharmacther, vol. 57, no. 5, pp. 251-

260, 2003. 

[6] H. Leontowicz, M. Leontowicz, J. Drzewiecki, R. Harunkit, S. 
Poovarodom, Y. S. Park, et al., “Bioactive properties of snake 

fruit (salacca edulis reinw) and mangosteen (garcinia mangostana) 

and their influence on plasma lipid profile and antioxidant activity 
in rats fed cholesterol,” J. Eur Food Res Technol, vol. 223, no. 5, 

pp. 697-703, Sep. 2006. 

[7] L. H. Afrianti, E. Y. Sukandar, I. Slamet, and I. K. Adnyana, 
“Antioxidant activity of snake fruit extract varietas Bongkok 

(salacca edulis reinw),”J. Acta Pharmaceutica, vol. 31, no. 1, pp. 

6-10, March 2006. 
[8] Q. V. Nguyen and J. B. Eunl, “Antioxidant acivities of vietnamese 

medicinal plants,” J. Natural Product Sci., vol. 12, no. 1, pp. 271-

276, Jul. 2011. 
[9] L. H. Afrianti, E. Y. Sukandar, I. Slamet, and I. K. Adnyana, 

“Antihyperuricemic effect of ethanol extract of snake fruit 

(salacca edulis reinw.) var. Bongkok on wistar male rat,” J. Food 
Sci. Eng, vol. 2, pp. 271-276, May 2012. 

[10] Afrianti, L. H., E. Y. Sukandar, I. Slamet, and I. K. Adnyana, 

“Xanthine oxidase inhibitor activity of terpenoid and pyrrole 
compounds isolated from snake fruit (salacca edulis reinw.) cv 

Bongkok,” J. Appl Sci, vol. 7, no. 20, pp. 3127-3130, Dec. 2007. 

[11] J. X. Zhu, Y. Wang, L. D. Kong, C. Yang, and X. Zhang, “Effect 
of biota orientalis extract and its flavonoid constituents, quercetin 

and rutin on serum uric acid levels in oxonate-nduced mice and 

xanthine dehydrogenase and xanthine oxidase activities in mouse 
liver,” J. Ethnopharmacology, vol. 93, no. 1, pp. 133-140, Jul. 

2004. 

[12] M. Huang, J. J. Lu, M. Q. Huang, J. L. Bao, X. P. Chen, and Y. T. 
Wang, “Terpenoids: Natural products for cancer therapy,” Expert 

Opin Investig Drugs, vol. 21, no. 12, pp. 1801-1818, Dec. 2012. 
[13] W. Widowati, T. Mozef, C. Risdian, and Y. Yellianty, “Anticancer 

and free radical scavenging potency of catharanthus roseus, 

dendrophthoe petandra, piper betle, and curcuma mangga extrats 
in breast cancer cell line,” Oxid Antioksid Med Sci., vol. 2, no. 2, 

pp. 137-142, 2013. 

[14] W. Widowati, L. Wijaya, T. L. Wargasetia, I. Bachtiar, Y. 
Yellianty, and D. R. Laksmitawati, “Antioxidant, anticancer, and 

apoptosis-including effects of piper extracts in hela cells,” J. Exp 

Integr Med, vol. 3, no. 3, pp. 225-230, 2013. 
[15] G. Malich, B. Markovic, and C. Winder, “The sensitivity and 

specificity of the MTS tetrazolium assay for detecting the in vitro 

cytotoxicity of 20 chemicals using human cell lines,” Toxicol, vol. 
124, no. 3, pp. 179-192, Dec. 1997. 

[16]  A. L. Ramma, T. Bahorun, and A. Crozier, “Antioxidant actions 

and phenolic and vitamin C contents of common mauritian exotic 
fruits,” J. Sci Food Agric, vol. 83, pp. 496-502, Apr. 2003. 

[17] H. S. Lee, S. Y. Kim, C. H. Lee, and Y. J. Ahn, “Cytotoxic and 

mutagenic effects of cinnamomum cassia bark-derived materials,” 
J. Microbiol Biotech, vol. 14, no. 6, pp. 1176-1181, April 2004. 

[18] R. J. Thoppil and A. Bishayee, “Terpenoids as potential 

chemopreventive and therapeutic agents in liver cancer,” vol. 3, no. 
9, pp. 228-249, Sep. 2011. 

[19] A. Narang and D. Desai, “Anticancer drug development: unique 

aspects of pharmaceutical,” in Pharmaceutical Perspectives of 
Cancer Therapeutics, Y. Lu, R. Mahato, Eds., USA: Springer 

Science+Business Media, 2009, pp. 49-50. 

[20] S. M. Colegate and R. J. Molyneux, Bioactive Natural Products: 
Detection, Isolation, and Structural Determination, 2nd ed, CRC 

Press, Sep. 1993. 

[21] S. S. Abu Mweiss and P. J. Jones, “Cholesterol lowering action of 
plant sterol,” Curr Atheroscler Rep, vol. 10, no. 6, pp. 467-472, 

Dec. 2008. 

[22] K. C. Hayes, A. Pronczuk, and D. Perlman, “Nonesterified 
phytosterols dissolved and recryatalized in oil reduce plasma 

cholesterol in gerbils and humans,” J. Nutr, vol. 134, no. 6, pp. 

1395-1399, Jun. 2004. 

[23] X. Jia, N. Ebine, I. Demonty, Y. Wang, R. Beech, V. Muise, et al., 
“Hypocholeterolemic effect of plant sterol analogues are 

independent of ABCG5 and ABCG8 transporter expression in 

hamster,” Br J. Nutr, vol. 98, pp. 550-558, Jan. 2007. 
[24] K. A. Varady, A. H. Houweling, and P. J. Jones, “Effect of plant 

sterols and exercise training on cholesterol absorption and 

synthesis in previously sedentary hypercholesterolemic subjects,” 
Transl Res, vol. 149, pp. 22-30, Jan. 2007. 

[25] T. A. Woyengo, V. R. Ramprasath, and P. J. Jones, “Anticancer 

effects of phytosterols,” Eur J. Clin, vol. 63, no. 7, pp. 813-820, 
Jul. 2009. 

[26] J. M. Choi, E. O. Lee, H. J. Lee, K. H. Kim, K. S. Ahn, B. S. Shim, 

et al., “Identification of campesterol from chrysanthemum 
coronarium l and its antiangiogenic activities,” Phytother, vol. 21, 

no. 10, pp. 954-999, Oct. 2007. 

[27] M. Mendilaharsu, E. De Stefani, H. Deneo-Pellegrini, J. Carzoqlio, 
and A. Ronco, “Phytosterols and risk of lung cancer: A case 

control study in uruguay,” Lung Cancer, vol. 21, no. 1, pp. 37-45, 

Jul. 1998. 
[28] E. De Stefani, P. Boffeta, A. L. Ronco, P. Brennan, H. Deneo-

Pellegrini, J. C. Carzoglio, et al., “Plant sterol and risk of stomach 

cancer: A case control study in uruguay,” Nutr Cancer, vol. 37, no. 
2, pp. 140-144, 2000. 

[29] S. E. McCann, J. L. Freudenheim, J. R. Marshall, and S. Graham, 
“Risk of human ovarian cancer is related to dietary intake of 
selected nutrients, phytochemicals and food groups,”J. Nutr, vol. 

133, no. 6, pp. 1937-1942, Jun. 2003. 

[30] A. Patra, S. Jha, P. N. Murthy, Manik, and A. Sharone, “Isolation 
and characterization of stigmast-5-en-3β-ol (β-sitosterol) from the 

leaves of Hygropila spinosa T. Anders,” IJPSR, vol. 2, no. 2, pp. 

95-100, 2010. 
 

Afrianti, Leni Herliani was born in Bandung, 

West Java, Indonesia in 21 April, 1968. She 
get Bachelor of Engineering Degree from 

Food Technology Department, Pasundan 

University, Bandung, Indonesia, in 1986, and 
Master of Agriculture Degree in Post Harvest 

Agriculture of Padjadjaran University, 
Bandung, Indonesia in 2001, and Doctoral 

Degree of Pharmacology in School of 

Pharmacy Institute Technology Bandung in 
2008, Indonesia. 

In 1995, she joined with Food Technology  Department Faculty of  

Engineering Pasundan University, Bandung, Indonesia as lecturer. In 
2012, she become chairman of Food Technology Pasundan University 

Bandung, Indonesia until now.  

She did several research of determination and preparation of test snake 
fruit (salacca edulis Reinw) var. Bongkok, followed by characterization 

and phytochemical screening for alkaloid, flavonoid, terpenoid, saponin, 

tannin and quinon compound groups. Isolation processes consist of 
maceration, fractionation, and purification using several techniques of 

chromatography. Chemical structures of isolated compounds were 

determined based on UV, IR, 1-D NMR, and 2-D NMR spectral data 
and activity assay as Antihyperuricemic (in vitro and in vivo), 

antiobesity, anti diabetes, anti-cancer, antioxidant, and anti-

inflammation of snake fruit variety Bongkok. The results of the study 
published several national journal such as “Acid compound methyl-

pyrrole-2,4-dicarboxylic acid in ethyl acetate extracts of fruits varieties 

Bongkok as an antioxidant and antihyperuricemic” J Food Industry 
Technology, vol XXI No 1 th 2010. page 66-72. “Antihyperuricemic 

ethyl acetate and ethanol extracts of fruits varieties Bongkok (Salacca 

edulis Reinw.) In Wistar rats on  J Food Industry Technology vol XXII 
No 1 ( 2011) Hal 7-10. Publications in international journals including 

Antihyperuricemic Effect of Ethanol Extract of Snake Fruit (Salacca 

edulis Reinw.) var. Bongkok on Wistar Male Rat,” J Food Sci Eng, vol. 
2, pp.271-276, 2012 and ,”Xanthine Oxidase Inhibitor Activity of 

Terpenoid and Pyrrole Compounds Isolated from Snake Fruit (Salacca 

edulis Reinw.) cv Bongkok,” J Appl Sci,vol. 7, no.20, pp.3127-3130, 
2007. 

She presented a paper on several international conferences such as  

International Conference on 11th Asean Food Conference  in Sabah 
Brunei (2009), 6th Conference on Medicinal and Aromatic Plants of 

Southeast European Countries in Turkey (2010), The 12th Asean Food 

Conference in Thailand (2011), The 15th International Congress 
Phytopharm in Germany (2011), and 4th International conference on 

Journal of Advanced Agricultural Technologies Vol. 2, No. 2, December 2015

132© 2015 Journal of Advanced Agricultural Technologies



medicinal plants & herbal product in Johns Hopkins University, 
Rockville, MD, USA (2012),  

Dr Afrianti L.H. has received  research funding from the National 

Strategic Grant Batch II of from 2009 to 2011 and Competence Grant 
2014 to 2016 of the Ministry of Education (DP2M) Indonesia. 

 

Widjaja. Willy Pranata. was born in 
Bandung, West Java, Indonesia in 22 January 

1969. He get Bachelor of Engineering Degree 

from Food Technology Department, Pasundan 
University, Bandung, Indonesia, in 1994, and 

Master of Food Analysis of School Pharmacy 

Institute Technology Bandung, Bandung, 
Indonesia in 2001, and Doctoral Degree of 

Food Microbiology and Food Safety 

Department of Food Science, Universiti Putra 
Malaysia in 2010, Malaysia. 

In 1997, he joined with Food Technology Department Faculty of  

Engineering Pasundan University, Bandung, Indonesia as lecturer. He 
published the research “Amino Acids and Biogenic Amines 

Determination in Mystus nemurus. Journal of Food Processing and 

Preservation, vol. 35, pp. 342–348, 2011. 
 

Suliasih Neneng. was born in Cimahi, West 

Java, Indonesia in 8 July, 1960. She get 
Bachelor of Engineering Degree from Food 

Technology Department, Pasundan University, 

Bandung, Indonesia, in 1984, and Master of 
Agriculture Degree in Post Harvest 

Agriculture of Padjadjaran University, 

Bandung, Indonesia in 2001, and Doctoral 
Degree of Pharmacology in School of 

Pharmacy Institute Technology Bandung in 

2008, Indonesia. In 1993, she joined with Food Technology Department 
Faculty of Engineering  Pasundan University, Bandung, Indonesia as 

lecturer.  

 
Widowati. Wahyu was born in Malang, East 

Java, Indonesia in 1960. She received S.Si 
(Bachelor of Science) in Toxicology from 

Brawijaya University, Malang, Indonesia in 

1979 and the M.Si and Doctoral degrees in 
Toxicology in Gadjah Mada University and 

Padjadjaran University, Indonesia, in 1993 

and  2001, respectively. In 2013 until now She 
was study at Brawijaya University,Malang, 

Indonesia in Faculty of Medicine majoring 

Biomedical. 
In August 2007, She joined Faculty of Medicine, in Maranatha Christian 

University, Bandung, Indonesia as a lecturer. In January 2013, She 

become a  president director of Aretha Medika Utama, Biomolecular 
and Biomedical Research Center in Bandung Indonesia. From 2009 

until now She supervised several research in phytochemical screening 

and activity assay as antiobesity, anti diabetes, anti-cancer, anti-oxidant, 
and anti-inflammation. Her current research was about the potential of 

conditoned medium from Wharton’s Jelly human mesenchymal stem 

cells for cancer therapy. She published several journal including “Effect 
of Oxygen Tension on Proliferation and Characteristics of Wharton’s 

Jelly-derived Mesenchymal Stem Cells,”Biomarkers and Genomic 

Medicine, vol.6,pp.43-48, 2014  and “Conditioned Medium from 

Normoxia (WJMSCs-norCM) and Hypoxia-Treated WJMSCs 
(WJMSCs-hypoCM) in Inhibiting Cancers Cell 

Proliferation,”Biomarkers and Genomic Medicine,vol.7, pp.1-10, 2014  

and other journal related to phytochemical extract and compound effect. 
She published book entitled “Effect of Metal’s Toxic, Polution 

Prevention, and Treatment,Efek Toksik Logam, Pencegahan, dan 

Penanggulangan Pencemaran, Jakarta: Andi, 2008. 
Dr. Wahyu Widowati was the Head of Medical Science Research 

Center in Maranatha Christiant University, Bandung, Indonesia from 

2011 until 2014 She become invited speaker in Hannam University and 
Chungnam National University in 2014 for the phytochemical study 

topic. She got the seconnd winner for oral presentation in International 

Conference on Pharmacy and Advanced Pharmaceutical Sciences and 
the best presenter in National Seminar on Food, Health, and Enviroment 

in 2011.  

 

Fauziah. Nurul was born in Cimahi, 

Bandung, Indonesia in 1990. She received the 

S.Si (Bachelor of Science) degree in Biology 
from Universitas Pendidikan Indonesia 

(Indonesia University of Education), Bandung. 

Indonesia in 2012. 
In February 2014 she joined Aretha Medika 

Utama, Biomoleculer and Biomedic Research 

Center in Bandung, Indonesia. During her 
work in Aretha Medika Utama, she involved in stem cell and cancer 

research. Her last publish aticle was “Conditioned Medium from 

Normoxia (WJMSCs-norCM) and Hypoxia-Treated WJMSCs 
(WJMSCs-hypoCM) in Inhibiting Cancers Cell Proliferation,” Elsevier 

Biomarkers and Genomic Medicine, vol. 7, pp. 1-10, 2014. 

 

Maesaroh.Maesaroh
 
was born in Bandung, 

Indonesia in 1991. She received the S.Si 

(Bachelor of Science) degree in Biology from 
Universitas Pendidikan Indonesia (Indonesia 

University of Education), Bandung. Indonesia 

in 2013.
 

In February 2014 she joined Aretha Medika 

Utama, Biomoleculer and Biomedic Research 
Center in Bandung, Indonesia. During her 

work in Aretha Medika Utama, she involved in stem cell and cancer 

research. Her last publish aticle was “Conditioned Medium from 
Normoxia (WJMSCs-norCM) and Hypoxia-Treated WJMSCs 

(WJMSCs-hypoCM) in Inhibiting Cancers Cell Proliferation,”
 
Elsevier 

Biomarkers and Genomic Medicine, vol.7, pp. 1-10, 2014.
 

 

Erawijantari. Pande Putu was born in 

Tabanan,Bali, Indonesia in 1992. She 
received the S.Si (Bachelor of Science) 

degree in Biology from Institut Teknologi 

Bandung (Bandung Institute of Technology), 
Bandung, Indonesia in 2014.  

In November 2014 she joined Aretha Medika 

Utama, Biomolecular and Biomedic Research 
Center in Bandung, Indonesia. Before joined 

Aretha Medika Utama, she involved in 

ITB_Indonesia team for International Genetically Engineered Machine 
(iGEM) competition and won the gold medal for the “Whole cell 

biocatalyst for PET plastic degradation using E. coli” research project.  
 

Journal of Advanced Agricultural Technologies Vol. 2, No. 2, December 2015

133© 2015 Journal of Advanced Agricultural Technologies




