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Abstract: Free radical of a species having unpaired free electrons can cause damage to the cells and trigger 

various diseases, It can be reduced by antioxidant compounds. This study aims to determine the content of 

secondary metabolites and antioxidant activity stem  bark extract of Xylocarpus granatum. Stem bark of 

Xylocarpus granatum was macerated using etanol to obtained the extract, The extract will be fractionated using 

solvent with different pollarity. Phytochemical analyses to identification some secondary metabolite used some 

reagent. Antioxidant activity evaluated by using 2, 2- diphenyl-1-picryl-hydrazyl-hydrate assay The results 

showed Stem bark  Xylocarpus granatum has secondary metabolite compound type Alkaloid, Flavanoid, steroids, 

polyphenols, and tannin. the antioxidant activity through DPPH radical scavenging showed IC50 value on 31 μg 

/ mL methanol extract, ethyl acetate extract 44.35 μg / mL, n-hexane extract 159.82 μg / mL and at fraction of n-

hexane, ethyl acetate, and water respectively 87.6 μg / mL, 49.31 μg / mL, 41.1 μg / mL and ascorbic acid used as 

a standard of 8.13 μg / mL. finally stem bark extract  of Xylocarpus granatum has the ability to reduce the 

radical DPPH so potentially as a natural antioxidant. 
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1. Introduction 

Free radicals are a chemical compound containing one or more highly unpaired electrons that can cell 

damage. degenerative diseases such as cancer, diabetes mellitus, atherosclerosis are the result of free radical 

complications. Free radicals can be reduced with antioxidant compounds[1]. Antioxidants are compounds that 

give one or more electrons to oxidant compounds so that the oxidant compounds become stable. Antioxidants 

have the ability to eliminate free radical compounds in the body so as not to induce a disease[2]. Antioxidants 

are also compounds that can inhibit oxidation reactions, by binding to free radicals and highly reactive 

molecules that will inhibit the occurrence of cell damage[3]. 

Xylocarpus granatum is one of the most common mangrove species found in northern buton. Traditionally 

decoction of the stem bark of this plant is widely used as a herbal drink they believed that drink can increase 

endurance and prevent from various diseases. The research for antioxidant activity has been performed on its 

fruit and has antioxidant activity through DPPH radical scavenging[4]. Based on the literature search, there is no 

research showing the antioxidant activity of the stem bark of this plant, so this study aims to explore the 

antioxidant activity of Xylocarpus granatum stem bark through DPPH radical scavenging. 
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2. Materials and Methods 

2.1. Materials 

Stem bark Xylocarpus granatum is obtained from Ereke, northern buton , Indonesia and is authenticated in 

the Laboratory of Pharmaceutical Biology, Faculty of Pharmacy, Universitas Gadjah Mada (UGM), 2,2-

diphenyl-1-picrylhydrazyl(DPPH), and other reagents and solvents were purchased from E. Merck (Darmstat, 

Germany). 

2.2. Methods 

Phytochemical screening  

Test for alkaloids:  0.1 g of extract added 10% ammonia solution, then extracted with chloroform and added 

concentrated H2SO4. The solution is shaken until phase separation is formed. Acid phase is taken then tested 

with meyer and dragendorff reagents. The presence of white precipitate with meyer reagent and brown to black 

sediment to forage with reagent dragendorff showed the existence of alkaloids. Test for polyphenols: Two 

milliliter of 2% solution of FeCl3 mixed with crude extract. Black or blue-green color indicated the presence of 

tannins and phenols. Test for flavonoids: pieces of magnesium ribbon and HCl concentrated were mixed with 

crude plant extract after few minutes pink colored scarlet appeared that indicated the presence of flavonoids. 

Test for steroids: Two milliliter of chloroform and concentrated H2SO4 were mixed with the entire plant crude 

extract. In the lower chloroform layer produced red color that indicated the presence of steroids.Test for tannin: 

Two methods were used to test for tannins. First, about 1 ml of the ethanol extract was added in 2 ml of water in 

a test tube. 2 to 3 drops of diluted ferric chloride solution was added an observed for green to blue-green 

(cathechic tannins) or a blue-black (gallic tannins) coloration. Second, 2 ml of the aqueous extract was added to 

2 ml of water, a 1 to 2 drops of diluted ferric chloride solution was added . A dark green or blue green coloration 

indicates the presence of tannins[5] 

Determination of DPPH free radical scavenging activity: 

The scavenging activity. In this assay, a 50 μL test solutions (extract or fraction solutions with different 

levels) was added with 1.0 mL of 0.4 mM methanolic-DPPH and added with methanol in volumetric flask 5.0 

mL. The mixture was shaken vigorously using vortex for 1 min and is allowed to stand for 20 min at 25oC in 

dark room. The absorbance of solution was measured using spectrophotometer at 517 nm using methanol as 

blank [1]. The radical scavenging activity was calculated as: 

 

 

 

Where Ao = Absorbance control, A1= absorbance extract 

3. Result and Discusion 

Phytochemical screening was performed to determine the secondary metabolite in stem bark extract of 

Xylocarpus granatum. The secondary metabolites of flavonoid and polyphenols are the metabolites that act as 

free radical scavenging [6] . The results of phytochemical screening can be seen in Table 1. 

TABLE I: Phytochemical Screening Stem Bark Extrack of Xylocarpus Granatum 

Mebolite 1 2 3 4 5 6 

Alkaloids + - - -  + 

Flavonoids + + - - + + 

Polyphenols + + - + + + 

Tannin + + - - - - 

Steroids - - + - - - 

    1= methanol extract, 2= ethyl acetate extract, 3= n-hexane extract, 4= n-hexane fraction, 5=ethyl acetate fraction, 6=water fraction 
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The antioxidan activity was determinated by the ability of extract to reduce DPPH radical. reduce ability is 

seen based on absorbance DPPH radical before added and after added extract. then wec converted into 

percentage of inhibition. The percent value of inhibition can be seen in figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Radical scavengin of DPPHwith  (A) stem bark ex tract of Xylocarpus granatum dan (B) methanol fraction 

Based on the picture seen percent inhibition is directly proportional to the concentration.. Methanol extract is 

very potential to be developed as a natural antioxidant compared to the overall extract of this can be seen based 

on the calculation of IC50 is written in table 2. IC50 value shows the concentration of extracts that have the 

scavenging of 50% DPPH radical[7]. 

TABLE II: DPPH Radical Scavening Stem Bark Extrack of Xylocarpus Granatum 

 

 

 

 

 

 

 

The potency of radical inhibition of DPPH by methanol extract is due to the secondary metabolite content 

possessed by the extract. Phenolic and flavonoids contribute significantly to DPPH free radical absorption. 

Phenolics and flavonoids contribute one electron to the DPPH radical so as to stabilize DPPH[8]. 

Extract/ Fraction IC50 (μg / mL) 

Methanol 31 

Ethyl Acetate 44.35 

n-hexane 159.82 

n-hexane Fraction 87.6 

Ethyl acetate Fraction 49.31 

Water Fraction 41.1 

Ascorbic acid 8.13 

A 

B 
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4. Conclusion 

Stem bark extract of Xylocarpus granatum capable of reducing DPPH radical so it is potentially developed 

as a natural antioxidant. 
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