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Kersen (Muntingia calabura) is a plant widely reported to have pharmacological effects so 

it can be developed as a traditional medicine. This study aims to standardize the ethanol extract 

of kersen fruit from various locations where it grows in South Sulawesi Province, Indonesia. 

Standardization-specific parameters were carried out, including organoleptic analysis, 

phytochemical profiles, water, insoluble ethanol extracts, phenolic content, and total flavonoids. 

Non-specific parameters include total ash content, acid insoluble ash content, water content, 

drying shrinkage, specific gravity, and heavy metal contamination content of Pb, Cd, and Cu. 

The ethanol extract of the kersen fruit was also followed by GC-MS analysis. Specific 

parameters in the chemical content analysis showed the presence of groups of phenolic 

compounds, tannins, saponins, alkaloids, steroids, and terpenoids. The water-soluble extract 

content yielded <2%, and the ethanol-soluble extract content was 14-15.12%; The total 

phenolic content obtained was 11-12.20% EAG; total flavonoids obtained levels of 3-6.34% 

EQ. Non-specific parameters indicate that the total ash content is 0.19-0.31%; acid-insoluble 

ash content of 1.09-1.33%; water content <10%; Drying shrinkage <4%; specific gravity of 

1.01-1.07 g/mL; total plate number and mold and yeast numbers obtained the number of 

colonies <20 colonies/g; and the content of Pb, Cd, and Cu respectively obtained levels of 0 

mg/Kg. The results of the GC-MS analysis obtained 36 compounds belonging to the benzoate, 

phenolic, alkaloid, terpenoid, steroid, and fatty acid ester groups. It can be concluded that the 

ethanol extract of kersen fruit can be considered a raw material for developing traditional 

medicine in Indonesia.  

Key word : GC-MS analysis, Geographical location, Muntingia calabura, standardization, 

specific and non-specific parameters  

 

 

INTRODUCTION 

 

The development and advancement of 

technology are currently attracting the attention 

of several researchers, especially in the field of 

natural product development, to develop 

several plants as medicine to support public 

health1. The community has long used natural 

materials as an empirical medicine to treat 

several diseases2. Indonesian traditional 

medicinal plants are increasingly used as 

standardized traditional medicines and 

phytopharmacology. Various research and 

development of natural products that take 

advantage of technological advances are also 

carried out to improve the quality, quality, and 

safety of products which are expected to 

increase further confidence in the benefits of 

these natural medicines3. However, in the 

utilization of natural materials, it is necessary to 

have control over natural product products that 

have been regulated by the drug and food 

control agency4.  

Kersen fruit (Muntingia calabura L) is a 

plant from the Muntiangiaceae family which 

has some scientific evidence regarding the 
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activity possessed by kersen fruit, namely 

antioxidant5&6, Has a protective effect against 

UV exposure7, anti-aging8, antibacterial9&10, 

anti-inflammatory11. Besides having good 

activity, Kersen fruit also has a variety of 

nutritional content12 and compounds7,9,13–15 

which can support the activity of kersen fruit. 

In supporting the efficacy of using kersen 

fruit as a natural raw material, it is necessary to 

supervise and guarantee quality standards for 

raw materials from kersen fruit extract. 

Therefore, the researchers wanted to 

standardize the ethanol extract of the kersen 

fruit based on the geographical growth. 

Standardization of natural medicinal raw 

materials can be standardized with two standard 

parameters, specific and non-specific standards. 

Specific parameters include organoleptic tests, 

water and ethanol extract insoluble, and 

identification of compound content. At the 

same time, non-specific parameters can be 

determined based on water content, acid-

insoluble ash content, total ash content, and 

microbial contamination. This research is also 

supported by the chemical content of kersen 

fruit extract, which is determined through the 

GC/MS approach. 

 

MATERIALS AND METHOD 

 

Material  

 The tools used include, aluminum foil, 

MIxer (Cosmos®), stir bar, erlenmeyer 

(Iwaki®), beaker (Iwaki®), measuring cup 

(Iwaki®), filter paper, Thin Layer 

Chromatogram (TLC) Merck (Germany), 

micropipette (DragonLab® ), oven 

(Memmert®), spatula, analytical balance 

(Mettler Toledo®), rotary evaporator (Buchi®), 

drip plates, erlenmeyer (Iwaki®) and vials. 

The chemicals used include, aquadest 

OneMed (Indonesia), AlCl3 Sigma-Alderich 

(Gemarny), dragendorf, ethanol pro analysis 

Merck (Germany), FeCl3 Merck (Germany), 

folin ciocalteus Merck (Germany), H2SO4 

Merck (Germany), HCl 2 N Merck (Germany), 

Mayer reagent, n-Hexan Merck (Germany), 

sodium carbonate Sigma-Alderich (Gemarny), 

Wagner reagent, Mg (Merck, Germany), NaCl. 

 

Plant Collection  

Half-ripe kersen (Muntingia calabura L) 

fruit samples were obtained from eight growing 

locations in South Sulawesi Province, 

Indonesia. The eight locations are Telkomas 

(M1, -5o12’71”S, 119o 51’01”E), Tamalanrea 

(M2, -5o13’92”S, 119o 51’38”E), Biringkanaya 

(M3, -5o 08’59”S, 119o53’28”E) which were 

located in Makassar City, Gowa (M3, -

5o33’12”S, 119o87’24”E) Takalar (T, -

5o31’94”S, 119o34’69”E), Soppeng (S, -

4o33’93”S, 119o96’08”E), Barru (B, -

4o48’81”S, 119o61’15”E), Tana Toraja (TT, -

3o11’02”S, 119o84’59”E) regency. The kersen 

fruit obtained was then washed and dried using 

an oven at 40o C for 2 times 24 hours. 

 

Extraction  

 Kersen fruit simplicia was obtained 

from eight areas and was then extracted using 

the ultrasonic method. Each sample of 150 

grams was put into a beaker glass container and 

then sonicated at 42 kHz for 30 minutes. After 

the extraction process, the sample was filtered, 

and the residue was re-sonicated until the 

material was completely extracted, indicated by 

a clear filtrate. The filtrate obtained from each 

sample was then evaporated using a rotary 

evaporator to obtain a thick extract from each 

sample. The viscous extract that has been 

obtained is then weighed to calculate the 

percent yield of the extract obtained using the 

following formula: 

 

% Extract Yield = (Extract weight/Simplesia 

weight) x 100 

 

Standardization Of Spesific Parameters  

Screening Phytochemical  

Identification of the ethanol extract of 

kersen fruit compounds was analyzed 

qualitatively using specific chemical reagents 

to identify alkaloids, flavanoids, saponins, 

steroids, phenolics and tannins. Identification 

was carried out following the procedure16.  

 

Flavonoid Content  

Determination of flavonoid levels from 

ethanol extracts of kersen fruit according to the 

procedure17&18. Each kersen fruit sample was 

weighed as much as 10 mg dissolved in 1 mL 

of ethanol pro analysis and then homogenized 

using a vortex. After vortexing, 20 µL of the 

sample was put into the 99 well plates, and 20 

µL of AlCl3 (10% w/v) and sodium acetate 

were added to 1 M (20 µL). The volume was 

made up with ethanol pro analysis up to 200 

µL, which was then incubated for 30 minutes. 

After the incubation period was over, the 

sample of the test solution was then measured 
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for its absorbance using a microplate reader at a 

wavelength of 435 nm. 

 

Phenolic Content  

Determination of phenolic content of 

kersen fruit ethanol extract according to the 

procedure17,19 with a few modifications. Each 

kersen fruit sample was weighed as much as 10 

mg dissolved in 1 mL of ethanol pro analysis 

and then homogenized using a vortex. After 

vortexing, 20 µL of the sample was put into the 

99 well plates, then added 20 µL of 7.5% 

Na2CO3 and 20 µL of Folin Ciocalteu reagent. 

Then the volume was made up of distilled 

water up to 200 µL, which was then incubated 

for 30 minutes. After the incubation period, the 

sample of the test solution is then measured for 

its absorbance using a microplate reader at a 

wavelength of 640 nm. 

 

Determination Of Water-Soluble Compound 

Levels 

Five-gram (W1) extract was macerated for 

24 hours with 100 mL of water chloroform 

using a plugged flask while shaking for the first 

6 hours and then left for 18 hours and filtered. 

The chloroform and water layers were 

separated. Evaporate 20 mL of the aqueous 

layer filtrate to dryness in a porcelain cup with 

a flat bottom (W0). The residue was heated at 

105ºC to constant weight (W2). Calculate the 

concentration in percent of the water-soluble 

compound to the initial extract weight. Three 

replications were carried out 20. 

 

% Content of water soluble compounds

=
(𝑊2 − 𝑊0)

𝑊1
X 100% 

 

Determination of Levels of Ethanol Soluble 

Compound 

Five-gram (W1) extract was macerated for 

24 hours with 100 mL ethanol (96%) using a 

plugged flask while repeatedly shaking for the 

first 6 hours and then left for 18 hours. Filtered 

quickly by avoiding the evaporation of ethanol, 

then 20 mL of the filtrate was evaporated to 

dryness in an evaporating cup (W0), and the 

residue was heated at 105°C to a constant 

weight (W2). The initial extract weight 

calculated the concentration in percent (%) of 

the compound dissolved in ethanol. Three 

replications were carried out20. 

% Ethanol Soluble Compound Content

=
(W2 − W0)

W1
X 100% 

 

Determination of Metal Content 

Analysis of the content of heavy metals 

leads (Pb), copper (Cu), and cadmium (Cd) was 

carried out by the destruction method and 

followed by analysis using an atomic 

absorption spectrophotometer1 

 

Standardization of Non-Specific Parameters 

Determination of Drying Shrinkage 

Weigh 1 gram of the extract and put it in a 

covered porcelain crucible which has been 

previously heated at 105°C for 30 minutes and 

has been calibrated. Before weighing, the 

extract was leveled in a porcelain crucible by 

shaking the crucible to form a layer 5 mm-10 

mm thick. Put in the oven, open the lid, and dry 

at 105°C until the weight remains. Cool in a 

desiccator. Repeat three times and then 

calculate the percentage20. 

 

% Drying Shrinkage

=
W1(W2 − W0)

W1
X 100% 

 

Determination of Water Content 

Determination of the water content of the 

ethanol extract of kersen fruit according to the 

procedure21 with a few modifications. A sample 

of 2 grams was weighed accurately (W1), put 

into a porcelain exchanger, and weighed empty 

(W0). Then dry in the oven at 105oC for 5 

hours and weigh then continue drying and 

weigh at intervals of 1 hour until the difference 

between successive weighing is not more than 

0.25% (W2). 

 

% Water content =
W1 − W0

W1 − W2
X 100% 

 

Total Ash Content 

A total of 2 grams of the extract was 

weighed carefully (W1) into a crucible that had 

been tarred and weighed (W0). After that, the 

extract was fired using a furnace, slowly 

increasing the temperature to 600 ± 25°C until 

the charcoal disappeared. After that, it was 

cooled in a desiccator, and the weight of the ash 

(W2) was weighed. Then calculate the percent 

total ash content. The work was carried out 

three times replication20. 
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% Total Ash Content =
(W2 − W0)

W1
X 100% 

 

Acid Insoluble Ash Content 

The ash obtained from the determination 

of the ash content was then boiled with 25 mL 

of dilute hydrochloric acid for 5 minutes. The 

acid-insoluble portions were collected and 

filtered through ash-free filter paper, and the 

crucible was rinsed with hot water. The filtered 

ash and filter paper was put back into the same 

crucible and ignited in the furnace slowly at 

600 ± 25°C until the charcoal disappeared. 

Then weighed until the weight remained (W3). 

Determined the acid-insoluble ash content in 

percent of the initial sample weight. 

Replication was carried out three times20. 

 

% Acid Insoluble Ash Content

=
(W3 − W0)

W1
X 100% 

 

Microbial Contamination 

One gram of extract was dissolved in 10 

mL of 0.9% NaCl solution and then shaken 

using a vortex until homogeneous to obtain a 

10-1 dilution. 

 

Total Plate Number (ALT) 

       The assay was prepared in 3 tubes 

filled with 9 mL of 0.9% NaCl solution. From 

the 10-1 dilution, 1 mL was pipetted into the 

first test tube until a 10-2 dilution was obtained, 

then shaken until homogeneous. Subsequent 

dilutions were made up to 10-5, and then 15 mL 

of NA (Nutrient Agar) medium was poured at 

45°C into each petri dish. The petri dish was 

shaken carefully until it became homogeneous 

with the seed. After the media solidified, the 

Petri dishes were incubated at 35°C for 24 

hours in an inverted position. The number of 

colonies growing in each petri dish was 

counted. Replication was carried out three 

times20. 

 

Determination of Total Mold 

Prepared 3 test tubes, each of which was 

filled with 9 mL of 0.9% NaCl solution. From 

the 10-1 dilution, 1 mL was pipetted into the 

first test tube until a 10-2 dilution was obtained, 

then shaken until homogeneous. Further 

dilutions were made up to 10-5 dilutions. 

Pipette 1 mL of extract from each dilution 

using a sterile pipette, then pour into a petri 

dish containing 15 mL of PDA medium (Potato 

Dextrose Agar) and shake until homogeneous, 

then incubate at 25°C for 5 days. Then 

observed and counted the number of colonies 

that grew and multiplied them by the dilution 

factor. Replication was carried out three times, 

and a blank test was carried out (WHO, 2005). 

 

RESULT AND DISSCUSION 

 

Result 

In supporting the efficacy and quality 

assurance of kersen fruit as a raw material for 

traditional herbs, various parameters have been 

developed to ensure the quality of kersen fruit 

extract. In this study, samples of kersen fruit 

were obtained from several places in the city of 

Makassar and various areas in the province of 

South Sulawesi, Indonesia. The samples that 

have been obtained are then made dry simplicia 

using an oven at a temperature of 40oC to 

reduce water content.  

After the process of making drying 

samples, the samples were then extracted using 

the sonicator method with the aim of avoiding 

damage to the compounds and maximizing the 

extraction results contained in the kersen fruit 

with the help of ultrasonic sound waves with 

ultrasonic wave propagation of 42 kHz22&23. 

Based on the extraction results using the 

sonicator method, it was found that the kersen 

fruit samples from the Tamalanrea location had 

a higher yield (%), namely 27.39%. However, 

in general, the yield percentage generated from 

each region is not significantly different. The 

resulting yield percentage is in the range of 21-

27% b/b (Table 1). The yield results show that 

the extraction process was carried out perfectly 

with a %rendement value > 10%. The yield of 

sample extracts can be influenced by several 

factors, including the use of solvents, sound 

wave emission, and temperature during the 

extraction process which is carried out using 

the sonicator method23&24. The yield of the 

sample extract can be affected by several 

factors, including the use of solvents, emission 

of sound waves, and temperature during the 

extraction process which is carried out using 

the sonicator method23–25.  

In an effort to control the quality standards 

of medicinal raw materials (simplicia and 

extracts) it is intended to guarantee the quality, 

safety, and efficacy of drugs to be made from 

kersen fruit extract 26. in this study used several 

specific parameters (organoleptic, identification 

of compound content, determination of total 
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flavonoid content and determination of total 

phenolic content, water insoluble extract and 

ethanol insoluble extract content) and non-

specific parameters (total ash content, insoluble 

ash content acid, water content, drying 

shrinkage, specific gravity, microbial 

contamination) in accordance with extract 

standardization procedures 20&21.  
 

Table 1: % yield of kersen fruit extract (Muntingia 

calabura L.) from each region. 

Sample 
Extract Yield 

(%b/b) 

Telkomas (M1) 26.17 

Toraja  21.09 

Takalar  26.62 

Gowa 25.91 

Barru 24.39 

Soppeng  27.02 

Tamalanrea (M2) 27.39 

Paccerakkang 

(M3) 

24.47 

 

Organoleptic analysis of the ethanol 

extract of kersen fruit was carried out with 

several parameters, namely physical form, 

color, odor, and taste. The results of the 

organoleptic test showed that the ethanol 

extract of kersen fruit from each place where it 

grew showed the same results, namely in the 

form of a viscous extract that was dark brown, 

had an atypical odor, and had a bitter taste. The 

presence of chemical content influences the 

organoleptic characteristics of kersen fruit 

extract. Standardization of the specific 

parameters of the ethanol extract of kersen 

fruit, in the identification test for the content of 

compounds present in the ethanol extract of 

kersen fruit (Table 2) using the colorimetric 

method showed that the ethanol extract of 

kersen fruit contains alkaloids, flavonoids, 

steroids, saponins, phenolics and tannins. 

Determination of the water soluble content of 

each ethanol extract of kersen fruit obtained a 

level average of <2% while in determining the 

level of ethanol extract of kersen fruit which is 

soluble in ethanol with an average level of 14-

15%. 
 

Table 2: Evaluation results of specific standardization of kersen fruit ethanol extract. 

Parameter Results 

 M1 Toraja Takalar Gowa Barru Soppeng M2 M3 

Specific Standardization         

 Organoleptic type 

a. Physical form 

 

b. Color 

 

c. Odor 

 

d. Taste 

 

 Phytochemical Screening   

 

Thick 

extract 

Dark-

brown 

Not 

typical 

Bitter 

 

Thick 

extract 

Dark-

brown 

Not 

typical 

Bitter 

 

 

Thick 

extract 

Dark-

brown 

Not 

typical 

Bitter 

 

Thick 

extract 

Dark-

brown 

Not 

typical 

Bitter 

 

Thick 

extract 

Dark-

brown 

Not 

typical 

Bitter  

 

Thick 

extract 

Dark-

brown 

Not 

typical 

Bitter  

 

Thick 

extract 

Dark-

brown 

Not 

typical 

Bitter  

 

Thick 

extract 

Dark-

brown 

Not 

typical 

Bitter  

a. Alkaloids 

 Mayer's reagent 

 Dragendorf reagent 

 Wagner reagent 

b. Flavonoid  

c. Steroids 

d. Saponins  

e. Phenolic   

f. Tannins 

 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

 

+ 

+ 

- 

+ 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

 

+ 

- 

+ 

+ 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

 Water Soluble Extract Content 

(%) 

1.88 ± 

0.27 

1.62 ± 

0.98 

1.82 ± 

1.06 

2.05 ± 

0.29 

1.92 ± 

1.82 

1.85 ± 

0.34 

1.98 ± 

0.23 

1.70 ± 

0.52 

 Ethanol Soluble Extract 

Content (%) 

14.96 

± 0.37 

14.03 

± 0.52 

15.05 ± 

0.88 

14.42 

± 0.49 

14.92 

± 0.55 

14.77 ± 

1.52 

15.12 

± 0.11 

14.81 

± 1.28 
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In the parameters for determining the 

levels of compounds, in this case determining 

the levels of flavonoids and phenolics, there are 

differences in the content found in various 

regions. Tests for flavonoids and phenolics 

from kersen fruit extract were carried out based 

on the colorimetric method using specific 

reagents which were then analyzed 

quantitatively using a UV-Vis 

spectrophotometers19,27. In Table 3 there are 

differences in flavonoid and phenolic content in 

kersen fruit extract based on the profile of 

where the plants grow. The compound 

contained in the kersen fruit sample can depend 

on the region where the plant grows which will 

affect the compound content of a sample 28. 

Based on the results obtained from the 

determination of the content of flavonoid and 

phenolic compounds, the Takalar area has a 

lower compound content of 3.01% QE 

(Flavonoid) and 9.95% GAE (Phenolic) 

compared to some other areas (Table 3). This 

can happen because the Takalar area has 

environmental conditions close to the coast so 

that the temperature in the area is high so that it 

can affect the production of secondary 

metabolites which will increase Reactive 

Oxygen Species (ROS) in plants which can 

trigger cell damage in plants 29. However, in 

general, the flavonoid and phenolic content of 

each extract based on the geographic location 

where it grows tends to be uniform, with 

average levels of flavonoids and phenolic 

ranges from 4-5% QE and 11-12% GAE, 

respectively. 
 

Table 3: Specific Parameters based on Total 

Phenolic and Flavonoid Content of 

Kersen Fruit Ethanol Extract. 

Sample 
Flavonoid 

(%QE) 

Phenolic 

(%GAE) 

Telkomas 

(M1) 
4.64±0.63 11.26±0.77 

Toraja  5.25±0.71 11.47±0.47 

Takalar  3.01±0.59 9.95±1.67 

Gowa 4.17±0.11 11.37±0.61 

Barru 4.67±0.92 11.74±0.59 

Soppeng  6.34±1.01 11.90±0.68 

Tamalanrea 

(M2) 
3.44±0.77 11.87±0.30 

Paccerakkang 

(M3) 
3.66±0.29 12.20±1.02 

For non-specific standardization 

parameters, the ethanol extract of kersen fruit 

(Table 4) is determined for the total ash 

content, which aims to identify the presence of 

mineral content in each extract that is formed 

during the heating process to a temperature of 

600o C. The ash content in raw materials is very 

important to determine the feasibility of the 

material for further processing. Based on the 

results of determining the total ash content 

obtained of 0.2-0.3%. The ash content indicates 

that the extract contains minerals with limits 

that still follow the raw material standards. The 

results of the total ash obtained then tested the 

acid-insoluble ash content. The results obtained 

from determining acid insoluble ash content 

were 1-1.3 %. The acid-insoluble ash indicates 

that the extract still contains contaminants or 

impurity compounds.  

In determining the water content of the 

ethanol extract of  kersen fruit using the 

gravimetric method, the water content 

contained in the ethanol extract of kersen fruit 

was average 8%, this exceeds the standard 30 

with the water content contained in the extract 

sample ≤10%.  In the drying shrinkage test to 

determine the levels of compounds that 

evaporate during the heating process at 105oC. 

Based on the results (Table 4) it shows that the 

average number of compounds that evaporation 

is 3.8%. In testing the specific gravity which 

aims to determine the density of a substance to 

the density of water with a mass/volume value 

and determine the chemical content dissolved 

in an extract20. Based on the results obtained 

from determining the specific gravity, it was 

obtained at ±1 g/mL. 

One of the requirements for the 

standardization of natural product extracts is 

that they are free or not polluted by the 

presence of heavy metals. Metal contaminants 

in extracts of natural materials must be limited 

to heavy metal contaminants because the heavy 

metals presence can cause complex reactions in 

the body that will have toxic consequences. 

Heavy metals do not exceed the limits set by 

the Indonesian national standard with number 

SNI 7387:2009. Based on SNI 7387:2009 states 

that heavy metal contamination of Pb does not 

exceed 2 mg/Kg, Cd does not exceed 0.2 

mg/Kg, and Cu does not exceed 5 mg/Kg. 

Based on the analysis of heavy metal 

contamination from the ethanol extract of 

kersen fruit (Table 4), it was found that there 

was no heavy metal contamination of Pb, Cd, 

and Cu (0 mg/Kg) in the ethanol extract of 

kersen fruit. 
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Table 4: Non-specific parameters of kersen fruit ethanol extract. 

Parameter 

Results 

M1 Toraja 
Takala

r 
Gowa Barru 

Soppen

g 
M2 M3 

Total Ash 

Content (%) 

0.22± 

0.006 

0.27± 

0.012 

0.27± 

0.08 

0.19± 

0.091 

0.30± 

0.000 

0.26± 

0.000 

0.241± 

0.010 

0.309± 

0.000 

Acid Insoluble 

Ash Content 

(%) 

1.32± 

0.19 

1.09± 

0.08 

1.29± 

0.121 

1.3± 

0.01 

1.29± 

0.059 

1.31± 

0.002 

1.33± 

0.000 

1.31± 

0.37 

Water content 

(%) 

8.49± 

0.37 

8.43± 

0.28 

8.32± 

0.23 

8.61± 

0.22 

7.94± 

0.17 

7.99± 

0.31 

8.3± 

0.77 

8.40± 

0.29 

Drying 

Shrinkage (%) 

3.82 ± 

0.23 

3.81 ± 

0.43 

3.82 ± 

0.19 

3.80 ± 

0.45 

3.79 ± 

0.41 

3.85 ± 

0.4 

3.77 % 

± 0.42 

3.80± 

0.39 

Specific 

Gravity (g/mL) 

1.02 ± 

0.32 

1.07 ± 

0.37 

1.05 ± 

0.31 

1.03 ± 

0.36 

1.02 ± 

0.38 

1.02 ± 

0.36 

1.02 ± 

0.30 

1.01 ± 

0.29 

Pb content 

(mg/Kg) 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Cd Content 

(mg/Kg) 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Cu Content 

(mg/Kg) 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 

Testing for bacterial and yeast fungus 

contamination is one of the tests for extract 

purity. This test includes determining the 

allowable number of microorganisms and to 

indicate the absence of certain bacteria or yeast-

fungus contaminant in the extract. The amount 

of microbial contaminants from the extract is 

expressed as colonies/gram. According to the 

Indonesian Food and Drug Supervisory Agency 

(2014), the limit for microbial contamination, 

both bacteria and fungi, in herbal medicines is a 

maximum of 1x105 colonies/gram for bacterial 

contamination and 1x103 for fungal  

 

contamination. Based on the results obtained 

(Table 5 and 6), it shows that the ethanol 

extract of kersen fruit has bacterial and yeast 

contamination according to standard (31), 

namely ≤ 100 colonies/g for total plate number 

(TPN) and yeast fungus number (YFN). The 

total plate numbers and mold and yeast 

numbers produced by the extracts were very 

small and followed the herbal raw materials 

standards. This can be influenced by the 

presence of compounds in the extract, which 

act as antimicrobials, so the resulting microbial 

contamination is very small. 
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Table 5: Test Results for Total Plate Number (ALT) of Kersen Extract Samples Nutrient Agar (NA) 

Media. 

Sample Name  Dilution  

Replication 

(TPN) Profile in media Results 
Reference 

Value 
I II III 

Ethanol 

Extract   

10−1 7 6 4 

 

17 

Colony/g 

≤100 

Colony/g 

10−2 2 1 1 

 

4 

Colony/g 

10−3 1 - - 

 

1 

Colony/g 

10−4 - - - 

 

- 

      Note: - indicated the absence of colony. 

 

Table 6: Test Results for Yeast Fungus Number (YFN) of Kersen Extract Samples on Potato Dextrose 

Agar (PDA) Media. 

Sample Name  Dilution  

Replication 

(YFN) Profile in media Results 
Reference 

Value 
I II III 

Ethanol Extract   

10−1 5 4 4 

 

13 

Colony/g 

≤100 

Colony/g 

10−2 2 2 1 

 

5 

Colony/g 

10−3 - - - 

 

- 

10−4 - - - 

 

- 

          Note: - indicated the absence of colony. 
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GC-MS analysis performed on the ethanol 

extract of kersen fruit identified 36 compounds 

consisting of several compounds based on their 

group (Figure 1). The analysis showed that 

kersen fruit extract contained compounds 

belonging to the benzoat, phenolic, alkaloid, 

terpenoid, steroid, and fatty acid ester groups 

(Table 7). The results of the GC-MS analysis 

are in line with the analysis of the 

phytochemical screening using specific 

reagents in Table 2. The benzoate group in the 

form of Benzyl O-Nitro Benzoate is a benzoate 

derivative compound that has been reported as 

an anti-bacterial31&32 Phenolic compounds in 

the form of 2,6-di-test-Butyl-4-Methylphenol 

have been widely reported as antioxidants33&34. 

Compound 1-Methyl-Cyclohexanacarboxylic 

Acid-(2H-[1,2,4]Triazol-3-YL)-Amide; 1,4-

Diazabicyclo[4.3.0]Nonan-2,5-Dione, 3-

Methyl; Pyrrolo[1,2-A]Pyrazine-1,4-Dione, 

Hexahydro; N, N'-Bis-3-

Oxapentamethyleneformamidinum 

Dithiocarboxylate; and Propanoic Acid, 2,2-

Dimethyl-, (2,3,3a,9a-Tetrahydro-3-Hydroxy-

6-Oxo-6H-Furo [2',3':4,5] is an alkaloid 

compound and was reported pharmacological 

activities such as antibacterial35&36, antibiotics 

and antioxidants37. Terpene compounds in the 

form of (2R,3R,4ar,5S,8as) -2-Hydroxy-4a,5-

Dimethyl-3- (Prop-1-En-2-

Yl)Octahydronaphthalen-1 was also reported to 

have pharmacological activity38 and steroid 

compounds in the form of Cholesta-

9(11),20(22)-Dien-23-One, 3,6- 

Bis(Acetyloxy)-, (3.Beta.,5.Alpha.,6.Alpha.)- 

has been reported to have effects as an 

antifungal39 and a cholesterol inhibitor40. 

Information on the chemical content and 

bioactivity of the ethanol extract of kersen fruit 

reported in this study and previous studies can 

be used as a reference so that the ethanol 

extract of kersen fruit can be developed as a 

natural raw material for producing traditional 

medicinal products. 

 

 

Fig. 1: GC-MS Spectrum of Kersen Fruit Extract. 
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Table 7: GC-MS analysis of Kersen Fruit extract. 

ID 

Sampel 

Retetion 

Time 
Name Of The Compound 

Molecular 

Weight 

Molecular 

Formula 

Class of 

Compound 

Conc. 

(%) 

1  5.220 Benzyl O-Nitro Benzoate 257  C14H11NO4 Benzoate 0.69 

2 6.558 

1-Methyl-

Cyclohexanacarboxylic Acid-

(2H-[1,2,4]Triazol-3-YL)-

Amide 

208  C10H16N4O Alkaloid 0.68 

3 7.281 

4H-Pyran-4-One, 2,3-

Dihydro-3,5-Dihydroxy-6-

Methyl- 

144 C6H8O4 
Heterocycli

c alcohol 
3.07 

4 7.525 
Pentanoic Acid, 2-

(Methoxymethyl)-4-Oxo- 
160 C7H12O4 Fatty acid 1.93 

5 11.630 
2,6-Di-Tert-Butyl-4-

Methylphenol 
220 C15H24O Phenolic  0.89 

6 11.958 

Benzo[B]Thiophene, 2,7-

Diethyl-2,7-Diethyl-1-

Benzothiophene 

190 C12H14S Aromatic  0.39 

7 12.592 
(R)-(+)-Arachidonyl-1'-

Hydroxy-2'-Propylamide 
361 C23H39NO2 Fatty acid 0.25 

8 12.847 Dodecanoic Acid, Ethyl Ester 228 C14H28O2 Fatty acid 8.80 

9 14.031 
2-Propenoic Acid, Tridecyl 

Ester 
254 C16H30O2 Fatty acid 0.30 

10 15.267 Ethyl Nonadecanoate 326 C21H42O2 Fatty acid 1.20 

11 15.592 

1,4-

Diazabicyclo[4.3.0]Nonan-

2,5-Dione, 3-Methyl 

168 C8H12N2O2 Alkaloid 0.61 

12 16.031 
Pyrrolo[1,2-A]Pyrazine-1,4-

Dione, Hexahydro- 
154 C7H10N2O2 Alkaloid 5.17 

13 18.531 
2-Aminoethanethiol Hydrogen 

Sulfate (Ester) 
157 C2H7NO3S2 Ester 1.11 

14 18.892 Ethyl Pentadecanoate 270 C17H34O2 Fatty acid 7.52 

15 19.592 

2-((E)-[((E)-2-([(E)-(2-

Hydroxyphenyl)Methylidene]

Amino)Propyl)Im 

282 C17H18N2O2 Phenolic 0.47 

16 20.491 

N,N'-Bis-3-

Oxapentamethyleneformamidi

num Dithiocarboxylate 

260 
C10H16N2O2

S2 
Alkaloid 1.00 

17 21.465 
7-Hexadecenoic Acid, Methyl 

Ester, (Z)- 
268 C17H32O2 Fatty acid 1.02 

18 22.558 
13-Propoxy-13-

Borabicyclo[7.3.1]Tridecane 
236 C15H29BO 

Heterocycli

c 
0.44 

19 22.951 
(E)-9-Octadecenoic Acid 

Ethyl Ester 
310 C20H38O2 Fatty acid 6.51 

20 23.542 
Octadecanoic Acid, Ethyl 

Ester 
312 C20H40O2 Fatty acid 0.66 

21 25.558 2-Undecenoic Acid 184 C11H20O2 Fatty acid 0.37 

22 28.658 

9,12,15-Octadecatrienoic 

Acid, 2-

[(Trimethylsilyl)Oxy]-1-

[[(Trimet 

496 
C27H52O4Si

2 
Fatty acid 0.30 
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Table 7: Continued. 

23 28.992 

Propanoic Acid, 2,2-

Dimethyl-, (2,3,3a,9a-

Tetrahydro-3-Hydroxy-6-

Oxo-6H-Furo[2',3':4,5] 

310 C14H18N2O6 Alkaloid 0.51 

24 30.025 Nonanoyl Chloride 176 C9H17ClO Fatty acid 0.52 

25 31.258 

Cyclopropanecarboxylic 

Acid,-2-(1-

Trimethylsilylpropyn-3-Yl), 

Methyl Ester, Trans 

210 C11H18O2Si Fatty acid 0.50 

26 31.658 
9-Octadecenoic Acid (Z)-, 

Methyl Ester 
296 C19H36O2 Fatty acid 0.42 

27 32.492 

3,5-Cyclohexadiene-1,2-

Dione, 3,5-Bis(1,1-

Dimethylethyl)- 

220 C14H20O2 
Heterocycli

c ketone 
0.21 

28 33.558 

3-Isopropyl-6a,10b-Dimethyl-

8-(2-Oxo-2-Phenyl-Ethyl)-

Dodecahydro-

Benzo[F]Chromen-7- 

396 C26H36O3 Terpene 0.93 

29 33.925 
9-Octadecenoic Acid (Z)-, 

Oxiranylmethyl Ester 
338 C21H38O3 Fatty acid 0.71 

30 34.601 

1,6,10,14,18,22-

Tetracosahexaen-3-Ol, 

2,6,10,15,19,23-Hexamethyl-, 

(All-E)-(.+/-.)- 

426 C30H50O Fatty acid 1.55 

31 34.858 (+)-Nepetalactone 166 C10H14O2 Fatty acid 1.53 

32 35.492 

(2R,3R,4ar,5S,8as)-2-

Hydroxy-4a,5-Dimethyl-3-

(Prop-1-En-2-

Yl)Octahydronaphthalen-1 

236 C15H24O2 Terpene  2.06 

33 36.725 

Cholesta-9(11),20(22)-Dien-

23-One, 3,6-Bis(Acetyloxy)-, 

(3.Beta.,5.Alpha.,6.Alpha.)- 

498 C31H46O5 Steroid  1.23 

34 39.745 
Dodecanoic Acid, 1,2,3-

Propanetriyl Ester 
638 C39H74O6 Fatty acid 35.99 

35 40.258 
1-Dodecanoyl-3-

Myristoylglycerol 
484 C29H56O5 Fatty acid 3.92 

36 40.816 

Octadecanoic Acid, 3-[(1-

Oxohexadecyl)Oxy]-2-[(1-

Oxotetradecyl)Oxy]Propyl 

Ester 

806 C51H98O6 Fatty acid 14.64 

 

Conclusion 

The ethanol extract of kersen fruit 

obtained from various locations where it grows 

has been standardized specifically and non-

specifically. The test results showed that all the 

ethanol extracts of kersen fruit analyzed met 

the criteria based on the Indonesian National 

Standard (SNI). This shows that geographical 

differences do not significantly affect the 

extract's specific and non-specific 

characteristics. The results of GC-MS analysis  

 

of the ethanol extract of kersen fruit identified 

as containing compounds from the benzoate, 

phenolic, alkaloid, terpenoid, and steroid 

groups, as well as the ester fatty acid group. 

Based on the standardization that has been 

carried out, it indicates that the ethanol extract 

of kersen fruit can be used as a raw material in 

the development of traditional medicine. 
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  نشـرة العـلوم الصيدليــــــة

 جامعة أسيوط
 

 

 ، ماكاسار ، إندونيسيا 90242قسم الكيمياء الصيدلية ، كلية ماكاسار للصيدلة ، 1

2
 ، ماكاسار ، إندونيسيا 90242قسم التكنولوجيا الصيدلانية ، كلية ماكاسار للصيدلة ، 

EAG
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