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1. Introduction 

We often hear about the dangers of free radicals 

today. Free radicals can be caused by air pollution, 

ultraviolet light, and fast food. Free radicals are atoms 

or molecules that are unstable and highly reactive 

because they contain one or more unpaired electrons 

in their outermost orbitals, so to achieve stability, they 

will react with the surrounding molecules to obtain 

electron pairs. This reaction will take place 

continuously in the body, and if it is not stopped, it 

can damage cells, so it is very dangerous for health 

and will cause various diseases such as cancer, heart 

disease, cataracts, premature aging, and other 

degenerative diseases. Free radical reactivity can be 

inhibited by antioxidants. Antioxidants are 

compounds that can neutralize the harmful effects of 

free radicals in the body. Natural antioxidants are of 

greater interest to the public than synthetic 

antioxidants because they are considered safer. 

Natural antioxidants can be obtained from plants, one 

of which is jamblang (Syzygium cumini (L.) Skeel), 

which is a plant that has the potential as a natural 

antioxidant. Jamblang plants contain chemical 

compounds, including an alkaloid, flavonoids, resins, 

tannins, and essential oils. Adequate consumption of 

antioxidants is reported to reduce the incidence of 

degenerative diseases. Consumption of foods 

containing antioxidants is also known to improve 

immunological status and inhibit the onset of 

degenerative diseases due to aging. Therefore, optimal 

intake of antioxidants is very necessary.1-5 
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A B S T R A C T  

Jamblang plant (Syzygium cumini (L.) Skeels) is a plant that has the potential 
as anticancer, antioxidant, anti-inflammatory, anti-allergic, antibacterial, 

hepatoprotective, gastroprotective, cardioprotective, antidiabetic, 
antihyperlipidemic. Jamblang plants contain chemical compounds of 

alkaloids, flavonoids, resins, tannins, and essential oils. This study aimed to 
identify the class of flavonoid compounds contained in jamblang leaf isolates 

using gas chromatography-mass spectrometry and Fourier transform 
infrared. The results of the identification of jamblang leaves showed that the 

isolate contained flavonoid compounds, the flavonol group, which also had 

69 potential bioactive compounds. 
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Jamblang is a tropical plant that belongs to the 

Myrtacea family. Jamblang is also very familiar to the 

people of Aceh. Plants that bear fruit from July to 

August are known as Aceh grapes. This plant grows 

far from residential areas, to be precise, in hilly areas 

and in forests with an altitude of up to 500 meters 

above sea level. It is usually planted in yards or grows 

wild, especially in teak forests. The bark is rich in 

benarinic acid, friedelin, epi friedelanol, ÿ-sitosterol, 

eugenin and fatty acid esters epifriedelanol, ÿ-

sitosterol, quercetin kaempferol, myricetin, gallic acid 

and ellagic acid, bergenins, flavonoids and tannins. 

Jamblang fruit, leaves, and seeds have been used as 

an antidiuretic, antidiabetic, diarrhea medicine, and 

antimicrobial. This is certainly not something that is 

impossible if jamblang is used as a medicine for 

various diseases.6-10 

The potential that exists in jamblang plants needs 

to be inventoried on a molecular basis to maintain its 

existence. The presence of gas chromatography-mass 

spectrometry (GC-MS) technology in the absence of a 

database of jamblang bioactive compounds is an 

alternative opportunity. GC-MS is a unique method for 

analyzing and quantifying volatile and semi-volatile 

organic compounds. GC-MS is used to separate 

mixtures into individual components using a 

temperature-controlled capillary column. Superiority 

Fourier transform infrared (FTIR), which has this 

interferometer information about the structure can be 

obtained precisely and accurately because of its high 

resolution; it can be used to analyze samples whether 

in solid, liquid, or gas phases and fast in the process 

of analyzing the sample. In addition, FTIR is able to 

analyze samples qualitatively and quantitatively 

compared to IR dispersion, which can only be used for 

qualitative analysis.11-14  

 

2. Methods 

The literature search process was carried out on 

various databases (PubMed, Web of Sciences, 

EMBASE, Cochrane Libraries, and Google Scholar) 

regarding the potency of jamblang Skeels (Syzygium 

cumini) in medicinal uses. The search was performed 

using the terms: (1) "potency" OR "jamblang Skeels" 

OR "java plum" OR" simplisia" AND (2) " medicinal 

uses". The literature is limited to preclinical studies 

and published in English. The literature selection 

criteria are articles published in the form of original 

articles, an experimental study about the potency of 

jamblang Skeels (Syzygium cumini) in medicinal uses, 

the control group only received liquid without 

therapeutic effect or no treatment, studies were 

conducted in a timeframe from 2013-2023, and the 

main outcome was the potency of jamblang Skeels 

(Syzygium cumini) in medicinal uses. Meanwhile, the 

exclusion criteria were animal models that were not 

related to the potency of jamblang Skeels (Syzygium 

cumini) in medicinal uses, the absence of a control 

group, and duplication of publications. This study 

follows the preferred reporting items for systematic 

reviews and meta-analysis (PRISMA) 

recommendations. 

 
3. Results and Discussion 

The FT–IR spectra of jamblang isolates indicated 

the presence of specific absorptions, which could 

detect the functional groups of flavonoid compounds. 

At 3397.25 cm-1, it shows a broad absorption of –OH 

stretching vibrations, which indicates the presence of 

free OH groups in flavonoid compounds. At absorption 

1739.89 cm-1 with a sharp absorption band indicating 

the presence of a C=O group, which, according to 

Clifford et al. (1982), absorption 1900 – 1650 cm-1 is 

the C=O stretch. Vibration at 1374.71 cm-1 indicates 

the presence of aliphatic C–H bending absorption. This 

is reinforced by the vibration of 1241.99 cm-1 with a 

sharp absorption band indicating the presence of 

aliphatic C–H. The absorption of 2986.02 cm-1 is the 

absorption of the C=C ring strain as a characteristic of 

the aromatic ring in the chromophore group, which is 

typical of flavonoid compounds. In addition, the 

absorption of 1045.43 – 689.94 cm-1 strengthens the 

presence of the C=C aromatic group.15-17 
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Figure 1. Jamblang isolate IR spectra. 

 

Table 1. Identification results with GC (gas chromatography). 

Retention time (min) Area (%) 
2,237 0,55359 
3,223 88,26067 
3,303 3,67673 

                51.260         2.00813 

Identification of jamblang isolates using GC (gas 

chromatography) produced the 5 highest peaks in 

sequence, namely at 3.223 retentions of 88.26067%, 

the second peak at 3.589 minutes retention of 

2.33938%, the third peak at 3.303 retentions of 

3.67673%, the third peak at four retentions of 51.260 

minutes at 2.00813%, and the fifth peak is the 

retention of 2.237 minutes at 0.55359. To select a 

solvent based on efficiency and cost, the fatty acids in 

jamun seeds used various solvents and found that 

oleic acid represented the largest portion, followed by 

linoleic acid. The study performed gas 

chromatography-mass spectrometry analysis (GC-MS) 

of JS extracts in hexane and found ten short-chain 

fatty acids along with aldehydes viz. oleic acid 

(30.28%), n-hexadecanoic acid (20.30%), 

hexadecamethyl-cyclooctasiloxane (0.79%), 1-

monolinoleoyl-glycerol trimethylsilyl ether (1.45%), 2-

bromo-octadecanal ( 2.61%), dodecamethyl-cyclo-

hexasiloxane (0.79%), tetra-decamethyl-

cycloheptasiloxane (0.69%), pyrazole imidazole1-

formyl-3-ethyl-6- á-d-ribofuranosyl (1.63 %), 3-

(octadecyloxy) propyl ester stearic acid (1.49%), and 

2,4,5-trimethoxy-benzaldehyde (39.98%). These short-

chain fatty acids and aldehydes are used in the 

cosmetic and lubricant-based industries.18-20  

Jamblang fruit skin that is mashed as much as 200 

grams obtained extraction results in the form of a 

paste as much as 20 grams, using 96% ethanol solvent 

and immersion isolation technique (maceration). The 

resulting extract was then followed by GC-MS 

analysis. GC-MS data showed that more than 69 

bioactive compounds were obtained with RT and area 

values, which were divided into 23 groups ranging 

from 3.47 to 13.98% for RT and 0.16 to 66.38% for 

abundance areas. It can be seen from the results that 

jamblang fruit peel contains a lot of bioactive 

compounds. The content of many bioactive 

compounds shows great potential from the skin of the 

jamblang fruit to be used as an alternative source of 

antioxidants. Separation of flavonoid compounds by 

column chromatography was carried out using silica 

gel, eluent, and a set of column chromatography tools. 

Prior to use, the silica gel was heated at 160ºC. Then, 

the silica gel was made into a slurry using the best 

eluent from TLC and placed in a column, which was 

left overnight. The eluent that is able to separate the 

most compounds is used in column chromatography. 

The ethyl acetate extract is put into the column, which 

is mixed with the eluent. The valve was opened slowly, 
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and the fraction was accommodated in a 5 ml vial until 

the eluent in the column was used up. Isolates that 

have been column chromatographically identified their 

structure using an FTIR spectrophotometer and GC. 

Based on the shift results with the sliding reagent, it 

is possible that the compound contained in jamblang 

leaves is myricetin, which belongs to the type of 

flavonoid in the flavonol group, namely myricetin. This 

is reinforced by previous research that jamblang 

leaves (Syzygium cumini (L) Skeels) contain quercetin 

and myricetin.17-21 

The results of the damping percentage of some 

jamblang extracts showed that the ethyl acetate 

extract had the highest damping percentage. Further 

research is suggested to increase the concentration of 

the sample during testing so that the sample is able to 

scavenge the maximum free radicals, as indicated by 

the higher percentage of attenuation of antioxidant 

activity. The results also showed that the higher the 

concentration of the sample, the higher the percentage 

of attenuation. This is because the higher the content 

of flavonoids in the sample is able to donate hydrogen 

atoms to free radicals. From the database generated in 

this study, we can also hope that this research has 

provided an important picture of the content of 

bioactive compounds possessed by jamblang fruit 

peels, and henceforth, it is also necessary to conduct 

research on other plant parts of jamblang. Gas 

chromatography-mass spectrometry (GC-MS) analysis 

of black plum seed extract obtained using solvent 

extraction with hexane as solvent was used to try to 

identify the prominent components. The black plum 

seed extract was obtained by solvent extraction 

technique using a Soxhlet extractor. GC-MS analysis 

of black plum seed extract revealed that the seeds 

contained 10 different compounds. Of the ten 

compounds, 5 compounds have antimicrobial 

properties. Oleic acid has antimicrobial properties. N-

hexadecanoic acid has the following properties: Anti-

inflammatory, antioxidant, hypocholesterolemic 

nematicide, pesticide, anti-androgenic flavor, 

hemolytic, 5-alpha-reductase inhibitor, and potent 

mosquito larvicidal. Cyclooctasiloxane and 

hexadecamethyl are used as conditioning agents. 1 

monolinoleoylglycerol trimethylsilyl ether has the 

following properties: Antimicrobial, antioxidant, anti-

inflammatory, anti-arthritis, antiasthma, and diuretic. 

Octadecanal, 2-bromo- is a non-toxic and efficient 

antimicrobial agent.22-24 

 
4. Conclusion 

Identification of jamblang leaf (Syzigium cumini (L) 

Skeels) isolates using FTIR showed that jamblang leaf 

extract isolates (Syzigium cumini (L) Skeels) contain 

flavonoid compounds in the flavonol class with 

hydroxy groups on C-3', C-4', C- 5', C-3, C-5, and C-

7, and has aliphatic C=O, C=C, and C-H groups which 

indicate that they contain myricetin compounds. 

Ethanol extract ethyl acetate jamblang leaf isolate 

(Syzygium cumin (L) Skeel) showed the presence of 

antioxidant activity. Using the GC-MS potency of 

jamblang (Syzygium cumini) as an alternative natural 

antioxidant to prevent degenerative diseases, more 

than 69 potential bioactive compounds were obtained. 

It also contains 10 different compounds, such as oleic 

acid and n-hexadecanoic acid, which are commonly 

used as antimicrobials. 
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