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Abstract—This study focused on identifying the types of 

compounds contained in the  ethyl acetate extract of seed shell of 

Archidendron bubalinum (Jack)  I.C. Nielsen (AbJICN ) from 

Lampung Indonesia using Liquid Chromatograph Mass 

Spectrophotometer (LC-MS) and  determining the potential of 

anti-uric acid in  the identified compounds.   The experiment 

consists of four stages, which are 1) extraction the fruit seed shell 

of AbJICN using  ethyl acetate, 2) phytochemical test, 3) 

determination of chemical structure using LC-MS and 4) anti 

uric acid test in vitro by Tri Bromo Hidroksibenzoid Acid 

(TBHBA) method. The result of phytochemical test found that 

ethyl acetate extract in fruit seed shell of AbJICN contains 

compound of flavanoid and terpenoid group. This founding was 

also supported by the characterization of chemical compounds 

using LC-MS which indicated the presence of candidates 

allopurinol and 2 4 7-Trinitrofluorenone compounds. The 

decreased uric acid by ethyl acetate extract of fruit seed shell was 

1.25 mg/dL half times compared to standard allopurinol 2,43 

mg/dL. It can be concluded that allopurinol compounds 

contained in the ethyl acetate extract of seedshell of Archidendron 

bubalinum (Jack ) I.C. Nielsen  potentially became an active anti 

uric acid substance. 
Keywords—Seed shell of Archidendron bubalinum (Jack) I.C. 

Nielsen (AbJICN; Liquid Chromatograph Mass Spectrophotometer 

(LC-MS); allopurinol; 2 4 7- Trinitrofluorenone; anti uric acid   

I. INTRODUCTION  

Indonesia is a country that is rich in medicinal plants. 

Indonesian people have long known and used them as a 

traditional medicines to prevent or cure a disease. 

Phytochemicals from plants are biologically active, naturally 

occurring chemical compounds found in plants, which provide 

health benefits for humans more than those attributed to 

macronutrients and micronutrients [1,2]. The use of traditional 

medicines consumed by the Indonesian population is mostly 

based on experiences passed from one generation to the next. 

Among traditional medicines that have not been widely 

studied are traditional medicines for the treatment of gout. 

Gout is the final product of purine decomposition in 

humans. Purine products are converted to uric acid through 

xanthin in a reaction catalyzed by xanthin oxidase. Then 

xanthin is oxidized to uric acid in the next reaction which is 

catalyzed by the enzyme xanthin oxidase. Thus, xanthin 

oxidase enzyme is an essential target for pharmacological 

intervention in patients with hyperuricemia and gout disease.  

One of the Indonesian plants that has not been used 

optimally is julang-jaling fruit (AbJICN).The fruit of this plant 

has different local names such as kabau (Jambi, Palembang, 

Riau), jering utan (Riau), kabeu (Bengkulu), jering kabau 

(Sumatra Barat), julang-jaling (Lampung), kerdas atau jering 

tupai (Malaysia), dan nieng-no (Thailand) [3].  

 In general, a small part of Indonesian society has used 

julang-jaling as traditional medicine, namely the fruit is used 

as a diuretic ingredient, treating smallpox, foot pain, swelling 

(gout), and coughing. To our knowledge, the phytochemical 

composition, anti uric acid activity of the “julang-jaling” seed 

shell have not yet been found. The research phytochemical 

composition has done at husk of the ‘julang jaling” for 

antioxidant and antimicrobe activity[4]. A number of studies 

have focused on the biological activities of flavonoid and 

terpenoid compounds, which are antioxidants and free radical 

scavengers [5,6]. Previous studies showed seed of julang-

jaling contains hypoxanthin compounds that provide 

stimulation to reduce levels of uric acid. 

The use of solvents in extracting AbJICN fruit greatly 

affects the activity of uric acid. One of the solvents that is 

widely used in the extraction of natural materials is semi-polar 

ethyl acetate solvent. Since the terpenoid content of the ethyl 

acetate extract was probably higher than the n-hexane and 

methanolic extract, we predicted that the biological activity of 

the ethyl acetate is higher than the other extracts [7,8,9]. Based 

on this, a research will be conducted to find out the types of 

compounds contained in ethyl acetate extract using LC-MS 

and to test the anti uric acid potential of the compounds they 

contain.  

The aims of this research is to identify the types of 

compounds contained in the  ethyl acetate extract of seed shell 

of Archidendron bubalinum (Jack)  I.C. Nielsen (AbJICN) 

from Lampung Indonesia using LC-MS and  to determine the 

potential of anti-uric acid in  the identified compounds. 

293

Atlantis Highlights in Engineering (AHE), volume 1

Copyright © 2018, the Authors.  Published by Atlantis Press. 
This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

International Conference on Science and Technology (ICST 2018)



II. METHODOLOGY 

This study was divided into four stages : 1) extraction the 

fruit seed shell of AbJICN using  ethyl acetate, 2) 

phytochemical test, 3) determination of chemical structure 

using LC-MS and 4) anti uric acid potential test in vitro by Tri 

Bromo Hidroksibenzoid Acid (TBHBA) method. 

A. Extraction the Fruit Seed Shell of AbJICN Using Ethyl 

Acetate 

The seeds of AbJICN were collected from uncultivated 

farm lands located at Lampung, Sumatera Island, one of 

province in Indonesia. Te seeds were peeled to separate the 

seed shells and seed. The seed shells were collected, 

thoroughly washed and then sun dried for 4 h. The dried seed 

shells were soaked in ethyl acetate with ratio 1:10 (w/v) and 

extracted by maceration methods for 24 h. Then, the 

supernatant was filtered by filter paper. Soaking process was 

repeated once again in the same sample and the supernatant 

was filtered. All the supernatant were collected together and 

concentrated using rotary evaporator at 50°C. 

B. Phytochemical Test [10] 

1) Flavonoids Determination: About 100 mg of ethyl 

acetate. 5 mL of the filtrate was mixed with 0.1 mg 

magnesium powder, 1 mL concentrated hydrochloric acid and 

1 mL amylalcohol then shaked vigorously. The colour 

changed to yellow or red orange, indicating the presence of 

flavonoid. 

2) Tannins and Polyphenol Determination: About 100 mg 

of methanol extracts were extracted with 1 mL ethanol and1 

mL distilled water. Te filtrate was mixed with a few drops of 

1% FeCl3and into another filtrate added with gelatin salt. Then 

observe the colour changing, if a green or blue or purple 

colour was appeared, indicating the presence of tannins. 

3) Saponins Determination: About 100 mg of ethyl acetate 

extracts were added with 10 mL of boiled distilled water, 

cooled and shaked vigorously for 10 minutes. The foam 

formation was observed and will be stable if added with a few 

drops of hydrochloric acid, indicating the presence of 

saponins. 

4) Alkaloids Determination: About 100 mg of ethyl acetat 

extracts was mixed in 5 mL of 10% hydrochloricacid then pH 

was adjusted to 8 with dilute ammonia solution. The mixture 

was added with 20 mL chloroform and then dried. Te extracts 

were tested with Dragendorff reagent and Mayer’s reagent. 

The formation of precipitate was indicating the presence of 

alkaloids. 

5) Terpenoid and Steroid Determination: About 100 mg of 

ethyl acetate extracts were mixed with 25 mL diethyl etherand 

shaked vigorously. The diethyl ether layer was separated then 

added2-3 drops of Lieberman-Burchard reagents. A bluish 

colour of the interface was formed, indicating positive results 

for the presence of terpenoids while greenish colour, 

indicating positive results for the presence ofsteroids. 

C. Determination of Chemical Structure Using LC-MS 

The chemical constituents of the methanol extracts were 

determinedusing LC-MS. LC-MS analysis was 

performedusingMariner Bio Spectrometry equipped with a 

binary pump. The High Performance Liquid Chromatography 

was interfaced witha Q-TOF Mass Spectrometer filtered with 

an ESI source. Full-scan modefrom m/z 100 to 1200 was 

performed with a source temperature of140°C. HPLC column 

Phenomenex 5μ C8, (150 × 2 mm i.d.) was used for the 

analysis. Solvent was methanol with 0.3% formic acid. 

Solvents were delivered at a total flow rate of 0.1 mL/min. The 

solvent was run byisocratic elution. The MS spectra were 

acquired in the positive ion mode. The temperature of the 

drying gas (N2) was 350oC, at a gas flow rate of6 mL/min, and 

a nebulizing pressure (N2) of 25 psi. About 0.5 g of sample 

extracts was diluted with methanol and filtered with 0.22 µm 

nylon filter prior to analysis. A 5 µL volume of the extracts 

were injected onto the analytical column for analysis. Te mass 

fragmentations were identified by using spectrum database for 

organic compounds in Software and Database Systems 

(SDBS) application. 

D. Anti Uric Acid Potential Test 

A total of 20 mL of sample was pipetted into a test tube 

then 1 mL of 1st reagent uric acid was added and incubated for 

5 minutes then the initial absorbance was measured using a 

UV-Visible Spectrophotometer at a wavelength of 546 nm. 

After that 250 μL of 2nd reagent uric acid was added and 

incubated for 30 minutes at 20-25oC. And then measure the 

absorbance of the sample solution using UV-Visible 

Spectrophotometer at a wavelength of 546 nm. Also do 

measurements on blank. As a standard, uric acid compounds 

were used in concentrations of less than 6 mg / dL and 

absorbance was measured at 546 nm using UV –Vis 

Spectrophotometer. The decrease value of uric acid (mg/dL) 

was calculated by deduct the uric acid concentration (initial 

incubation) with uric acid concentration (second incubation). 

III. RESULT AND DISCUSSION 

A. Extraction the fruit seed shell of AbJICN using  ethyl 

acetate 

Julang-jaling fruit (AbJICN) is one of the Indonesian 

plants that has not been used optimally.AbJICN has been 

confirmed for its activity towards many diseases, and recently 

ethyl acetate fraction of its fruit has been proved to have some 

activities towards smallpox, foot pain, swelling (gout), and 

coughing.Semi-polar ethyl acetate solvent is one of the 

solvents that is widely used and had quite effective abilities in 

the extraction of natural materials.The use of ethyl acetate as 

solvents in extracting AbJICN fruit seed shell greatly affects 

the activity of uric acid. 

B. Phytochemical Test of Ethyl Acetate of AbJICN Fruit Seed 

Shell 

Phytochemical test of ethyl acetate extract of AbJICN fruit 

seed shell was carried out to determine the chemical 

compounds contained in the extract so that it was known the 
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possibility of active compounds that could be used as health 

ingredients. The phytochemical test results of ethyl acetate 

extract of AbJICN can be seen in Table 1. 

 
TABLE  1. PHYTOCHEMICAL COMPOSITION OF ETHYL ACETATE    

EXTRACT OF AbJICN SEED SHELL 

 

Composition Test Results 

Flavonoid Shinoda ++ 

Tannins Gelatin - 

Total Fenol Ferric chloride - 

Saponin Frothing - 

Alkaloid 

Mayer - 

Dragendorff - 

Wagner - 

Terpenoid 
Liebermann-

Buchard 
+++ 

Based on Table I, it can be seen that the compounds found 

in ethyl acetate extract of  AbJICN seed shell are terpenoids 

and flavonoids. In this extract, alkaloids, tannins, total phenols 

and saponins were not detected. This shows that jellies 

extracted with ethyl acetate (semi-polar) can be used as an 

active Ingredients even though the active ingredient functions 

only in terpenoids and flavonoids. 

C. LC-MS Analysis Ethyl Acetate Extract of AbJICN 

According to the result of the LC-MS chromatogram, two 

peaks were obtained at 0.44 minutes with a mass candidate of 

136.1246 and a retention time of 6.57 with a mass candidate of 

315.2242 (Fig 1). Interpretation of the MS spectrum using the 

spketrum database software for SDBS organic compounds, it 

was obtained that the compound with mass Candidat 136.1246 

was allopurinol. 

 

 

 
 

Fig. 1. Chromatogram of LC-MS Ethyl Acetate Extract of AbJICN Seed Shell 

 

 

Allopurinol is an anti-uric acid compound that can cause 

hypoxanthine and xanthine to be excreted more in the urine so 

that the level of uric acid in the blood decreases. The price of 

IC50 allopurinol shows a value of 0.24 μM, namely the amount 

of the concentration of the test material which can result in the 

inhibition of xanthine oxidase enzyme activity by 50% (Fig.2). 

The nature of the allopurinol compound is that it is difficult to 

dissolve in water so that it can be increased by adding benzoic 

acid and D-Tartaric Acid. The xanthine oxidase inhibitor 

allopurinol is the most frequently prescribed medication for 

the treatment of goutand hyperuricaemia [11,12]. Allopurinol 

is rapidly absorbed from the gastrointestinal tract and 

metabolized by xanthine oxidaseto oxypurinol [13], the main 

metabolite responsible for the pharmacological activity 

[14,15]. 

 
 

Fig.2. Alupurinol, an inhibitor of Xanthine Oxidase 

 

Moreover, another compound was found with mass candidate 

315.2242  was 2 4  7 –Trinitofluorenone (Fig. 3). 

 

 
 

Fig 3. Chromatogram of LC-MS ethyl acetate extract of AbJICN seed shell 

 

2,4,7-Trinitrofluorenone compounds have a melting point 

of 175.2-176.0°C. This compound is usually produced from a 

nitration reaction of fluorenone, 2,3 2,7-dinitrofluorenone, 4 

with 2,5-dinitrofluorenone. Stages of the process of adding 

ingredients can be made from making a mother liquor with 

water, degrading to form precipitates and crystalline formation 

from acetic acid [16]. The potential for 2,4,7 trinitrofluorenone 

compounds for health is not known with certainty, but this 
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compound is known as an aromatic nitro group compound that 

has mutagenic properties [17]. 

D. Activity Test for the Anti Uric Acid 

To determine the ability of the ethyl acetate extract of 

AbJICN  in reducing uric acid, anti-uric acid activity was 

tested using the in vitro method with TBHBA reagent and as a 

standard used pure uric acid compounds. The Standard curves 

of uric acid with measured at  546 nmwavelength can be seen 

in Figure 4. 

 

 
 

 
Fig. 4.  Standard curves of uric acid measured at  546 nmwavelength 

 

According toFigure 4, it can be inferred that the standard 

uric acid calibration curve has a linearity curve with the 

coefficient of determination R2= 0.998 which shows a good 

linierity r = 0.999 in the concentration range of 0 to 6 mg / dL. 

Moreover, the higher concentration of uric acid in the sample, 

the higher absorbance measured at 546 nm. 

The principle of anti-gout test in vitro is uric acid oxidized 

to allantoin compounds and peroxide compounds by the 

enzyme uricase. Then the resulting peroxidase compound 

reacts with 2,4,6-tribromo-3-hydroxybenzoic acid to produce 

Quinonemin compound which can be measured by 

spectrophotometer at a wavelength of 546 nm. The initial 

absorbance will be higher (still contains high uric acid) and 

will decrease after the second incubation, resulting in a 

decrease in the concentration of uric acid in units (mg / dL). 

The results of the test of anti gout activity in this study can be 

seen in Figure 5. 

Fig 5. Reduction of Uric Acid Ethyl Acetate Extract of AbJICN (A) and 
alopurinol standard (B) 

Figur    

According to Figure 5, the decrease in uric acid was 1.25 

mg/dL half times compared to the standard alpurinol 2.43 mg/ 

dL and was lower than the activity of kombucha tea 3.02 mg/ 

dL [18]. This is due to the presence of alpurinol compounds in 

crude extracts of ethyl acetate fry. The alupurinol compounds 

contained in the extract are not pure alupurinol so the levels 

are lower. In the invitro method, alpurinol compounds in the 

sample will inhibit the uricase enzyme that changes uric 

acidbecome allantoin so that the level of uric acid in the blood 

decreases [19]. 

IV. CONCLUSION 

According to the results of the research that had been done, 

it can be concluded that the result of phytochemical test found 

that ethyl acetate extract in fruit seed shell of AbJICN  

contained compound of flavonoid and terpenoids group. This 

founding was also supported by the characterization of 

chemical compounds using LC-MS which indicated the 

presence of allopurinol candidates and 2,4,7 trinitrofluorenone 

compounds. 

Moreover, the decrease uric acid by ethyl acetate extract of 

fruit seed shell of AbJICN was 1.25 mg / dL half times 

compared to standard  allopurinol  2.43 mg / dL. It can be 

concluded that allopurinol compounds contained in the ethyl 

acetate extract of fruit seed shell of Archidendron bubalinum 

(Jack) IC Nielsen potentially became an active anti uric acid 

substance. 
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