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Abstract. In a recent study, snake fruit seed (SFS) flour was found to enhance 

haemoglobin levels in a rat model of anemia. Still, it increases leucocyte number and its 

differential count. The purpose of this study was to fractionate SFS Pondoh and to 

analyze phytochemical compounds in SFS fractions. Simplicia of SFS was separated into 

lipid, water, and organic fractions using tetrahydrofuran, methanol and ethyl acetate 

reagents, and then dried using a vacuum evaporator. Chemical components in the SFS 

fractions were analyzed using gas chromatography-mass spectrophotometry (GC-MS). 

We got 77.8%, 16.5%, and 7.5% fractions of water, organic, and lipid. The water fraction 

contained 13 active compounds with 19 to 22 min retention time (RT). The organic 

fraction also had 13 active compounds with 19 to 29 min RT. The last lipid fraction 

contained 15 active compounds with 3 to 25 min RT. In conclusion, SFS Pondoh 

generates the highest water fraction, followed by organic and lipid fractions. 
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1   Introduction 

Snake fruit (Salacca edulis Reinw.) is a domesticated Indonesian plant that grows in a 

variety of locations [1]. Snake fruit Pondoh is a prominent variety of snake fruit that found in 

Donokerto village, Turi district, Sleman Regency, Yogyakarta. However, snake peels and 

seeds become waste and are get ride to the land [2]. The utilization of snake fruit seeds has 

become necessary because the snake seeds occupy 30% of the whole snake fruit [3].  

From recent studies conducted by Melati et al. (2019) and Ristanti et al. (2019), they have 

successfully extracted snake fruit seed (SFS) flour with ethanol solvent, and it was 

administrated to female wistar rats with anemia. Administration of 3.5 g/kg body weight SFS 

for 28 days improves hemoglobin (Hb) levels from moderate anemia to normal condition in 
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female wistar rats with anemia. However, the increased Hb levels in those rats are also 

followed by the increased number of leukocytes and lymphocytes, which probably results 

from various secondary metabolites [4, 5]. A drop in iron levels can hamper erythrocyte 

synthesis, resulting in an increase in leucocytes. Because hypoferremia keeps the quantity of 

iron available for other metabolic demands during infection, glucocorticoid activity rises, 

causing the release of numerous nucleated leukocytes from the bone marrow to be blocked. In 

addition, inflammatory cytokines have a direct effect on the immune system [6, 7, 8]. In 

comparison, lymphocytes are associated with virus infections and hypersensitivity reactions. 

But it has not been confirmed that a hypersensitivity reaction caused the increase in 

lymphocytes due to the administration of Fe and SFS extract supplements, which were 

considered foreign bodies, or due to increased stress from cage conditions other stress factors 

[5]. Therefore this study aimed to fractionate SFS Pondoh and analyze phytochemical 

compounds in SFS fractions to minimize secondary metabolites in lipid fraction. The method 

used to separate secondary metabolites such as phenols, flavonoids, and tannins has 229.27 ± 

g / mL IC50 for antioxidant activity in SFS flour [3].   

2   Research Methods 

2.1. Fractionation of SFS 

Snake fruit seeds produced by a home food company in Donokerto village, Turi district, 

Sleman Regency, Yogyakarta, were used as raw materials in this study. All of the seeds were 

air-dried in direct sunlight and then dried for 8 hours in a cabinet dryer and 90 minutes in an 

oven. To make simplicia, dried snake fruit seeds were crushed and sieved. The simplicia was 

then extracted to distinct lipid, water, and organic fractions using tetrahydrofuran, methanol, 

acetic acid, hexane, and or ethyl acetate reagents, as previously described. We made a minor 

change to a study done by Tang and colleagues (2018) [9]. SFS Simplicia was first dissolved 

in a tetrahydrofuran solution and centrifuged at 4,200 g for 10 minutes at 370 C in a water 

bath. To collect the supernatant as a lipid-soluble fraction, the extraction was repeated using 

the same reagent. At 37° C for 30 minutes in a water bath, collected residues were dissolved in 

50: 3.7: 46.3 volume/volume methanol-acetic acid-water solutions. The supernatant was 

collected after centrifugation, and the residue was re-extracted to get a water-soluble fraction. 

The leftover residue was resuspended in a buffer solution containing 2 M NaOH, ten mM 

EDTA, and one percent ascorbic acid, and then acidified to pH 2 6 M HCl solution at 37° C in 

a water bath for 30 minutes. To remove fatty acids, the mixture was extracted twice with 5 mL 

n-hexane, then twice with 5 mL diethyl ether and 5 mL ethyl acetate mixtures. After 10 

minutes of centrifugation, the supernatant was collected as the organic-soluble fraction. A 

vacuum evaporator was used to dry the snake fruit seed filtrate, and the extract was then 

preserved in a refrigerator until further examination. The formula was used to compute the 

yield of SFS fractions: 

 

Yield =   x 100% 

 

2.2. Identification of Chemical Compounds in the SFS Fractions  

The method reported by Javadi et al. (2014) was modified slightly for the GC-MS analysis 

of SFS fractions. A DB 5MS column (250 m inner diameter and 250 m film thickness) 



containing 5% phenyl methyl siloxane was used to examine the samples, which was connected 

to an Agilent 5973 quadrupole and mass selective detector (Agilent, Santa Clara, United 

States) [10]. In a nutshell, 1 liter of sample was fed into the GC-MS, which was heated to 

180°C for 10 minutes before increasing to 20°C/minute for 5 minutes. The next step was to 

increase the temperature at 315°C with 30°C/minute for 10 minutes so that the total running 

time was 30.16 minutes. The mass spectrum was set up at a 50–550 m/z specific range. The 

peak and retention times of identified compounds were compared and matched to the peak 

spectra from the NIST14 standard library. 

3   Results and Discussion 

3.1. The yield of SFS Fractions 

This present study first documented the SFS fractionation using a Tang et al. method [9].  

Table 1. The yield of SFS Fraction 

 Simplicia (g) Fraction (g) Yield (%) 

Water Fraction 133 103.6 77.8 

Organic Fraction 133 22 16.5 

Lipid Fraction 133 10 7.5 

Table 1 indicated that the yield of the SFS water fraction (77.8%) was higher than the yield 

of SFS organic (16.5%) and lipid fraction (7.5%). The more significant result produced, the 

more efficient the treatment is applied without neglecting other properties. Based on the yield 

of SFS fractionation, it can be assumed that the active compounds in the water fraction are 

more than the lipid and organic fractions. In our present study, Dewatisari et al. (2017) study 

that a high yield value indicates the high number of active compounds within the extract. They 

were extracted using simplicia of sansevieria (Sansevieria cylindrica and Sansevieria 

trifasciata) with a combination of Hexane, Acetone, and Ethanol solvents. However, their 

method yielded 7.89% S.trifasciata extract, higher than 6.79% S.cylindrica [11]. Therefore, 

the water SFS fraction potentially becomes an alternative supplement for anemia. 

3.2. Bioactive Chemical Compounds in SFS Fractions 

Figure 1 A-C showed that peaks and retention times were detected in water, organic, and 

lipid SFS fractions.  In water and organic particles, we got many primes, and it wasn't easy to 

separate from each other. At the same time, we observed some of the highest peaks in the lipid 

fraction with different retention times. There were 18.67, 19.90, 20.29, 22.81, and 24.19 

minute retention times. 

 

 

 

 

 

 

 

 

 



 

C. Chromatogram of Lipid Fraction 
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Figure 1. Chromatogram of Water, Organic and Lipid SFS Fractions 

The most active compounds contained in each fraction can be seen in the following table:  

Table 2. The Highest Bioactive Compounds were Detected in Water, Organic and Lipid SFS 

Fractions 

Fraction Compounds 
Retention Time 

(sec) 

Area 

(%) 

Water 

Fraction 

2H-3,9a-Methano-1-benzoxazine, octahedron-

2,2,5a,9-tetramethyl-, [3R-

(3.alpha.,5a.alpha.,9.alpha.,9a.alpha.)]- (CAS) 

20.19 17.42 

14.alpha.-Cheilanthes-13(14)-enic Methyl 

Ester 
20.57 15.37 

1H-Purin-6-amine, [(2-fluorophenyl)methyl]- 

(CAS) 
20.73 11.76 

(Trifluoromethoxy)nitrobenzene 20.89 8.99 

6-Heptadecyl-5,6-dihydro-2H-pyran-2-one 20.49 6.98 

Organic 

Fraction 

2,2'-Aminobis(1,3,5-triazine), 4,4'6,6'-

tetra(dimethylamino)- 
20.13 18.58 

SILICONE OIL 20.74 9.76 

1,4-Epoxynaphthalene-1(2H)-methanol, 4,5,7-

tris(1,1-dimethylethyl)-3,4-dihydro- (CAS) 
23.54 9.50 

SILIKONFETT 21.86 8.29 

SILICONE GREASE, SILICONFETT 20.18 7.99 

Lipid 

Fraction 

Tridecanedial 24.19 40.87 

HAHNFETT 22.81 24.96 

2,6,10,14,18,22-Tetracosahexaene, 

2,6,10,15,19,23-hexamethyl- (CAS) 
19.9 5.65 

1,2-Benzenedicarboxylic acid, bis(2-

Ethylhexyl) ester (CAS) 
18.67 5.02 

Cholest-5-en-3-ol (3.beta.)-, acetate (CAS) 20.29 4.39 

Based on the NIST14 database library, we got the five highest proportions of chemical 

compounds in water, organic, and lipid SFS fractions (Table 2), and all chemical compounds 

belong to secondary metabolites. In water and organic SFS fraction, the highest proportion of 

chemical compound was 2H-3,9a-Methano-1-benzoxazine,octahedron-2,2,5a,9-tetramethyl-, 

[3R- (17.42%) and 2,2'-Aminobis(1,3,5-triazine), 4,4'6,6'-tetra(dimethylamino)- (18.58%) 

compounds which functions as anti-microbe, anti-inflammation [12]. Two other chemical 

compounds in the water SFS fraction were 14.alpha.-Cheilanthes-13(14)-enic Methyl Ester 

(15.37%) and 1H-Purin-6-amine, [(2-fluorophenyl)methyl]- (CAS) (11.76%) compounds with 

an antibacterial activity and anti-cancer [13]. The remaining chemical compounds in the water 

SFS fraction and four chemical compounds in the organic SFS fraction had less than 5% 

proportion. However, the lipid SFS fraction had different proportions and chemical 

compounds from the water and organic SFS fractions, which were Tridecanedial (40.87%) and 

HAHNFETT (24.96%) with anti-microbial and anti-inflammatory activities [12].  

We have reported that chemical analysis and fractionation of SFS were firstly performed in 

this present study. Comparing to the Saleh et al. (2018) study, we similarly evaluated the 

chemical compounds in snake fruits, but we fractionated the SFS extract while the Saleh study 

extracted snake fruit peels. Primary metabolites were identified in ethanol extract of snake 



fruit peels: sucrose (17.07%), D-fructose (12.05%), and D-(-)-Tagatose (11.05%), while 

secondary metabolites of snake fruit peels were phenolic, phytosterol, fatty acid, and organic 

acids. In addition, ethanol extract of snake fruit peels has high antioxidant and α‑glucosidase 

inhibitory properties, indicating health benefits. Phenolic compounds reduce digestive 

enzymes and help oxidize fats of the body due to their thermogenic properties [14]. Based on 

the literature, searches documented that the identified compounds have reported various 

biological activities, considered antioxidant, anti‑inflammatory, anti-bacterial, and anti-

diabetic [15]. 

4   Conclusion 

Fractionation of SFS using hexane and ethyl acetate solvents yields a higher water fraction 

followed by organic and lipid fractions. From chemical analysis, the three SFS fractions have 

different chemical compounds and proportions. Further investigation is required to determine 

chemical compound's activity and their beneficial effects on the human body.   
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