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Abstract. Garcinia lateriflora leaves extract of the family Guttiferae has been known to have excellent antioxidant activity. The 
objective of the study was to determine the antioxidant effect of the n-hexane, ethyl acetate and methanol extracts of G. lateriflora 
leaves extract. The antioxidant activity was determined by 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging 
methods and Feric Reducing Antioxidant Power (FRAP) to determine the antioxidant properties. The extracts were fractionated by 
using column chromatography. The Methanol extract exhibited the strongest antioxidant activity with EC50 values are 13.95 and 
19.65 μg/mL by DPPH and FRAP methods respectively. E13 fraction was the most active fraction from ethyl acetate extract with 
EC50 value for DPPH scavenging method was 37.14 μg/mL and 34.46 μg/mL for reducing power by the FRAP method. Meanwhile 
M3 fraction was the most active fraction in methanol extract with EC50 value for DPPH scavenging method was 50.02 μg/mL and 
37.32 μg/mL for reducing power by the FRAP method. 

Keywords: Garcinia lateriflora, Methanol extract, Antioxidant, DPPH, FRAP  

INTRODUCTION 

Garcinia lateriflora Blume var. javanica Boerl from Clusiaceae family is one of the native plants found in 
Indonesia. On the previous study, the methanol and ethyl acetate extract of G. lateriflora leaves showed a potential 
antioxidant activity by scavenging radical DPPH1. It is also known that it contains phenolic compounds such as 
biflavonoid and xanthone which have hydroxyl groups2. Phenolic compounds, due to its hydroxyl groups, have been 
proven in many studies as an antioxidant by donating its hydrogen atom to a radical compound. In recent years, a 
natural antioxidant has become a potential source of antioxidant because it is less toxic than the synthetic antioxidant. 
A natural antioxidant can prevent the emergence of degenerative disease that caused by oxidative stress, a condition 
which the free radical content in the body higher than antioxidant, and lipid peroxidation in a biological membrane. 

With the aim of further development of the extracts from G. lateriflora leaves as a source of natural antioxidant, 
in this study we compared the antioxidant activity between methanol and ethyl acetate leaves extract and their fractions 
and found the most active fraction. The antioxidant activity was observed with DPPH scavenging radical activity and 
FRAP assay in vitro.  
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METHODS 

Fractionation of ethyl acetate and methanol leaves extract 

Ethyl acetate and methanol extract were obtained from Phytochemistry Laboratory of Faculty of Pharmacy 
Universitas Indonesia. The extraction was carried out maceration sequentially with distillate solvent of n-hexane, ethyl 
acetate and methanol, then n-hexane, ethyl acetate, and methanol crude extracts were obtained. 25 g of methanol and 
ethyl acetate extract was fractionated using chromatography column3 with gradient polarity solvent of n-hexane – 
ethyl acetate – methanol at a various concentration as the mobile phase and silica gel 60 as the stationary phase. The 
initial fraction was collected every 100 mL and combined into some fractions based on its thin layer chromatography 
profile. The collected fractions then were tested for its antioxidant activity with DPPH radical scavenging method and 
FRAP assay.  

DPPH Radical Scavenging Method 

DPPH radical scavenging activity was measured using DPPH radical scavenging method4 with some 
modification. Samples used in this study were methanol, ethyl acetate and n-hexane extract, and methanol and ethyl 
acetate fraction. Quercetin was used as the standard. For the preliminary study, 10 μg/mL test solution of fractions 
was used to determine the most active fraction. 20 μL of the sample or standard solution in methanol at a various 
concentration was added to 180 μL of 150 mM DPPH solution in methanol at a 96-well microplate and shaken up for 
a minute. The mixtures were then incubated in the dark for 30 minutes at room temperature. The absorbance of each 
mixture in the well was measured with a microplate reader (Versamax ELISA Microplate Reader, USA) at 516 nm. 
The DPPH radical scavenging activity was measured using the following equation: 

 
% DPPH scavenged =  

 

(1) 

Where A sample was the absorbance of test was sample at 517 nm after incubation for 30 minutes, A control is 
absorbance of 20 μL DPPH in 180 μL methanol at 517 nm after incubation for 30 minutes. The 50 % Effective 
Concentration (EC50) was obtained on the extract and the most active fraction. EC50 was determined using software 
graphpad prism 7.0. 

FRAP Assay 

The FRAP assay was performed using FRAP method5. 30 μL of sample and standard solution in methanol was 
added to 270 μL FRAP reagent. FRAP reagent was prepared with 100 mL of acetate buffer pH 3,6 mixed to 10 mL 
of 10 mM TPTZ solution in 40 mM HCl and 10 mL of 20 mM FeCl3.6H2O solution. The mixture was then incubated 
for 30 minutes to complete the reactions. The absorbance was measured using Versamax Elisa Microplate Reader 
(USA) at 593 nm. The antioxidant activity was performed in the following formula: 

 
I% =  

 
(2) 

Where A sample was absorbance of the sample at 593 nm, and A blank was absorbance of 30 μL methanol mixed 
with 270 μL of FRAP reagent at 593 nm. EC50 was performed using Software GraphPad Prism 7.0. 

RESULTS AND DISCUSSION 

In this study, we investigated the antioxidant activity of G. lateriflora var javanica Boerl leaves extract and its 
fraction using DPPH radical scavenging activity and FRAP assay. The DPPH method utilizes a DPPH molecule which 
has the characteristics of a stable free radical as a substrate6. DPPH can provide violet color, which can be 
characterized by absorption in an ethanol solution at 517 nm. When DPPH is mixed with a compound that can donate 
a hydrogen atom, it can formed DPPH-H and reduced the intensity of violet color and become yellowish7. The 
antioxidant potential can be evaluated by observing the change in the optical density of the radical DPPH8. 
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In addition to the scavenge free radicals, antioxidants can also act as a reductant. The antioxidant ability to donate 
its electrons can reduce the valence electrons of an element from a higher level to a lower valence level. Reduction 
power or potential reduction of antioxidants is one of the parameters of antioxidant efficacy6. In this study, we used 
FRAP method which had little correlation with the mechanism in quenched free radicals9. The principle of testing on 
this method is by measuring the ability of antioxidants in inhibiting ferric iron. This method is based on the reduction 
of complex ferric iron and 2,3,5-triphenyl-1,3,4-triaza-2-azoniacyclopenta-1,4-diene chloride (TPTZ) into ferrous 
forms at low pH (pH 3.6)6,9,10. Measurements were made by looking at the absorption change of the blue color intensity 
changes at the wavelength of 593 nm11. 

Based on the results of this study, methanol extracts showed the highest antioxidant activity in both of DPPH 
radical scavenging activity and FRAP assay in its reduction power, with EC50 value 13.95 and 13.65 μg/mL 
respectively, followed by ethyl acetate and n-hexane extracts. The EC50 value of the extracts is shown in Table 1. 

TABLE 1. The antioxidant activity of G. lateriflora leaves extracts 
Extract EC50 (μg/mL) 

DPPH FRAP 
n-hexane >106 (11.23 % at 106 μg/mL) >79.5 (31.7 % at 79,5 μg/mL) 

Ethyl acetate 65.20 48.61 
Methanol 13.95 13.65 

Quersetine 3.96 10.74 
 

To know the effect of fractionation on antioxidant activity, the methanol and ethyl acetate extracts were then 
fractionated by column chromatography. It obtained 12 fractions of methanol extract (M1 – M12) and 17 fractions of 
ethyl acetate extract (E1 – E17). The antioxidant activity of ethyl acetate fraction and methanol fraction at 
concentration 10 μg/mL extract in scavenged radical DPPH and their reducing power by FRAP method is shown in 
Table 2 and Table 3, respectively. 

From the data, fraction E13 showed the highest scavenged activity both on DPPH and reducing power on reduced 
Fe3+ to Fe2+ in ethyl acetate extract with percent inhibition at test concentration 10 μg/mL are 27.76±0.29 μg/mL and 
38.33±3.30 μg/mL, respectively. While from methanol extract, fraction M3 possessed the highest activity in both tests 
with DPPH and FRAP with percent inhibition at test concentration 10 μg/mL are 21.39±0.14 μg/mL and 36.17±1.64 
μg/mL, respectively. The EC50 value of both the most active fraction is shown in Table 4.  

TABLE 2. Antioxidant activity of fraction of ethyl acetate extract 
Ethyl Acetate 

Fraction 
% Inhibition* 

DPPH FRAP 
E1 0.30 ± 0.19 6.50 ± 0.46 
E2 1.06 ± 0.26 5.77 ± 0.40 
E3 0.42 ± 0.26 5.00 ± 0.79 
E4 0.80 ± 0.26 2.97 ± 0.15 
E5 1.14 ± 0.46 5.67 ± 0.70 
E6 2.11 ± 0.48 5.30 ± 0.53 
E7 1.73 ± 0.15 5.97 ± 0.81 
E8 0.89 ± 0.25 9.37 ±0.55 
E9 2.83 ± 0.53 9.77 ± 1.45 
E10 3.42 ± 0.34 14.87 ± 0.55 
E11 5.62 ± 0.32 16.57 ± 0.91 
E12 6.55 ± 0.93 13.53 ± 0.59 
E13 27.76 ± 0.29 38.33 ± 3.30 
E14 13.98 ± 1.70 25.33 ± 1.50 
E15 8.66 ± 1.02 15.93 ± 2.04 
E16 5.66 ± 0.32 14.87 ± 0.78 
E17 3.17 ± 0.22 9.20 ± 0.80 

* Test was performed at concentration test solution 10 μg/mL. 
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Based on this result, the methanol extract of G. lateriflora Blume var. javanica Boerl had the highest antioxidant 
activity on scavenged DPPH and in reducing complex ferric (III)-TPTZ. The fractionation process in methanol extracts 
did not provide significant changes in antioxidant activity, but decreased antioxidant activity. On the contrary, the 
fractionation process in ethyl acetate extract could provide fractions that have better antioxidant activity than the crude 
extract. This may be due to compounds in methanol extract which is likely to work synergistically, not in the same 
polarity system, while in ethyl acetate extract, the compound which has the best inhibitory activity is in the same 
polarity range. Thus, when fractionation was based on polarity, the separate component of the active compound based 
on different polarity levels may provide different activities. 

TABLE 3. Antioxidant activity of fraction of methanol extract 
Methanol 
Fraction 

% Inhibition* 
DPPH FRAP 

M1 0.13 ± 0.22 4.13 ± 0.79 
M2 0.42 ± 0.26 4.43 ± 0.48 
M3 21.39 ± 0.14 36.17 ± 1.64 
M4 13.58 ± 1.12 24.80 ± 1.69 
M5 8.15 ± 0.76 17.40 ± 0.50 
M6 5.26 ± 0.45 13.33 ± 0.65 
M7 16.79 ± 1.32 26.37 ± 1.39 
M8 8.90 ± 0.82 15.87 ± 0.80 
M9 2.55 ± 0.51 9.93 ± 0.53 
M10 8.09 ± 1.20 13.93 ± 0.62 
M11 3.59 ± 0.89 2.23 ± 0.31 
M12 3.38 ± 0.99 2.67 ± 0.19 

* Test was performed at concentration test solution 10 μg/mL. 
 

TABLE 4. The EC50 value of the most active fraction from ethyl acetate and methanol extract 
Fraction EC50 (μg/mL) 

DPPH FRAP 
E13 37.14 17.28 
M3 50.02 37.32 

 
The methanol extract is known to contain flavonoid, alkaloid, anthraquinone, tannins, and saponin1. Meanwhile 

in E13 and M3 fraction were confirmed with AlCl3 spray reagent to contain the phenolic compound. The phenolic 
compound such as flavonoid, anthraquinone, or tannin, has been known to responsible for the antioxidant activity7,12–

14. Phenolic compounds have antioxidant activity because they can neutralize free radicals by donating their hydrogen 
radicals and then stabilized the phenolic radicals form by resonance. The antioxidant power of phenolic compound is 
according to the position of the hydroxyl group in the ring of the phenolic compound and the OH-moieties15. Planarity 
of the molecule may also allow delocalization and conjugation of electrons16. Tannin can also act as an antioxidant 
because of it can inhibit lipoxygenase and stabilize lipid fraction.  

CONCLUSIONS 

The fraction chromatographed from the methanol extract of G. lateriflora did not show good antioxidant activity, 
while in ethyl acetate extract yielded fractions with improved antioxidant activity than crude extracts. Therefore, the 
methanol extract of G. lateriflora which has the highest EC50 value can be a source of lead candidate for the 
development of antioxidant agent.  
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