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Abstract 

This study aimed to evaluate and compare the antioxidant activity of 

ethyl acetate extract of Bouea macrophylla (Gandaria) stem bark 

using DPPH (2,2-diphenyl-1-picrylhydrazyl) and ABTS (2,2'-azino-

bis(3-ethylbenzothiazoline-6-sulfonate)) free radical scavenging 

methods. The extraction was performed by maceration using ethyl 

acetate as the solvent, yielding 16.7 g of concentrated extract with an 

extraction yield exceeding 10%, indicating efficient solvent 

penetration and metabolite recovery. The antioxidant activity was 

measured at concentrations of 0, 2, 4, 6, 8, and 10 ppm, and the IC50 

value was calculated for each method. The DPPH method showed a 

higher antioxidant activity with an IC50 value of 5.837 ± 0.060 ppm, 

while the ABTS method yielded an IC50 of 9.645 ± 0.697 ppm. These 

results indicate that the extract possesses strong antioxidant potential, 

likely due to the presence of secondary metabolites such as 

flavonoids, tannins, and polyphenols. The findings suggest that 

Gandaria stem bark extract could serve as a promising natural 

antioxidant source for pharmaceutical or nutraceutical applications. 

 

 

 

1. INTRODUCTION 

 Oxidative stress caused by an imbalance between free radicals and antioxidants in the 

body has been linked to the development of various chronic diseases, including cancer, 

cardiovascular disorders, and neurodegenerative conditions (Mikkili et al., 2023). 

Antioxidants are compounds that can neutralize free radicals, thereby reduce oxidative 

damage and protect cellular components (Musdalipah et al., 2021). As a result, the search for 

natural antioxidants, particularly from plant sources, has gained considerable attention in 

recent years (Idowu et al., 2023). 

 Gandaria (Bouea macrophylla Griff.), a tropical fruit-bearing plant commonly found in 

Southeast Asia, has been traditionally used in local medicine for its health-promoting 

properties (Andina & Musfirah, 2017). Various parts of the plant, including the leaves, fruits, 

and bark, are believed to contain bioactive compounds such as flavonoids, phenolics, and 

tannins that exhibit antioxidant potential (Hardinsyah et al., 2019). Among these, the stem 
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bark is of particular interest due to its rich phytochemical content, which may serve as a 

valuable source of natural antioxidants (Rudiana et al., 2018). 

 In order to evaluate the antioxidant capacity of plant extracts, several in vitro methods 

are commonly employed. The 2,2-diphenyl-1-picrylhydrazyl (DPPH) assay and the 2,2'-

azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) assay are two widely used 

methods that measure the ability of antioxidants to scavenge free radicals (Situmeang et al., 

2024). Each method has its own advantages and sensitivity, and the use of both can provide a 

more comprehensive assessment of antioxidant activity (Kabré et al., 2023). 

 This study aims to compare the antioxidant activity of the ethyl acetate extract of Bouea 

macrophylla stem bark using both DPPH and ABTS methods. The findings are expected to 

contribute to the growing body of knowledge on natural antioxidants and highlight the 

potential use of Gandaria bark as a source of functional bioactive compounds. 

 

2. METHOD 

Materials and equipments 

    The sample used in this study was the stem bark of Gandaria (Bouea macrophylla). The 

chemicals used included analytical grade ethyl acetate (pro analysis), methanol (pro analysis), 

DPPH, ABTS, and distilled water. The equipment utilized in this research consisted of 

Erlenmeyer flasks, filter paper, a UV-Vis spectrophotometer, micropipettes, pipette tips, 

volumetric flasks, beakers, test tubes, and a test tube rack. 

 

Sample preparation 

 The stem bark samples of Gandaria (Bouea macrophylla) were collected from Mancak 

District, Serang Regency, Banten Province. A total of 1 kg of bark was collected and then 

dried for 14 days under ambient conditions. The dried samples were cut into small pieces and 

ground using a blender to obtain a powdered form (simplicia). A total of 200 g of dried 

Gandaria stem bark simplicia was used for extraction by maceration method using ethyl 

acetate as a solvent. 

 

Sample extraction 

 The extraction of Gandaria (Bouea macrophylla) stem bark was carried out using the 

maceration method. A total of 100 g of dried powdered sample was used, with 1 L of ethyl 

acetate as the extraction solvent (10 times the sample weight). The maceration process was 

performed for 48 hours (2 × 24 hours) with occasional stirring every 6 hours. After 

maceration, the mixture was filtered using filter paper. The ethyl acetate solvent was then 

removed from the filtrate using a rotary evaporator to obtain a concentrated ethyl acetate 

extract of Gandaria stem bark. 

 

Antioxidant activity assay using the DPPH method 

 The antioxidant activity test began with the preparation of a stock solution of the ethyl 

acetate extract of Gandaria stem bark. The stock solution was prepared at a concentration of 

1000 ppm by dissolving 50 mg of the extract in a 50 mL volumetric flask. The extract was 

completely dissolved using methanol as the solvent. For the antioxidant activity assay, 

working solutions were prepared at various concentrations: 0, 2, 4, 6, 8, and 10 ppm (Musa et 

al., 2025). 

 

Antioxidant activity assay using the ABTS method 

 The antioxidant activity assay of the ethyl acetate extract of Gandaria stem bark was 

conducted following the method described by Mikkili et al. (2023). Sample concentrations 

were prepared by diluting the 1000 ppm stock solution to obtain final concentrations of 0, 2, 
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4, 6, 8, and 10 ppm. In each test, 0.7 mL of ABTS solution was added to the extract solution. 

The absorbance was measured at a wavelength of 715 nm (Mikkili Indira et al., 2023; Liu et 

al., 2023). 

 

3. RESULT AND DISCUSSION 

Extraction was carried out using the maceration method with ethyl acetate as the 

solvent, which was selected due to its moderate polarity and effectiveness in extracting 

various phenolic and flavonoid compounds from plant tissues (V. et al., 2011). The presence 

of secondary metabolites such as tannins, flavonoids, and polyphenols in Gandaria (Bouea 

macrophylla) stem bark contributes significantly to its antioxidant activity. A total of 16.7 g 

of concentrated ethyl acetate extract was obtained. The extraction yield exceeded 10% of the 

initial dried simplicia weight. According to Musa et al. (2022), a yield greater than 10% is 

considered high, indicating that the solvent had strong efficiency in extracting secondary 

metabolites from the sample (Musa et al., 2022). 

The antioxidant activity of the ethyl acetate extract of Gandaria (Bouea macrophylla 

Griff.) stem bark was evaluated using two different methods: DPPH (2,2-diphenyl-1-

picrylhydrazyl) and ABTS (2,2'-azino-bis-(3-ethylbenzothiazoline-6-sulfonate)). The 

antioxidant activity results are expressed as IC50 values, which represent the extract 

concentration required to inhibit 50% of the DPPH and ABTS free radicals. Sample 

absorbance was measured at a wavelength of 517 nm for DPPH and 715 nm for ABTS 

(Ozdemir et al., 2024). The selection of these wavelengths was based on previous studies. The 

percentage of inhibition was calculated by subtracting the sample absorbance from the blank 

absorbance (Nur et al., 2023). The calculated % inhibition values and IC50 results are 

presented in Table 1. 

 

Table 1. Inhibition values (%) and IC50 in DPPH and ABTS radical scavenging  

Methods Concentrations 

(ppm) 

% Inhibitions 
Χ ± SD IC50 (ppm) 

1 2 3 

DPPH 

0 0 0 0 0  

 

5.837 ± 0.060 
2 19.568 20.772 18.136 19.492 ± 1.319 

4 34.660 35.265 35.274 35.066 ± 0.352 

6 48.258 46.054 44.592 46.301 ± 1.845 

8 70.978 69.565 70.382 70.308 ± 0.709 

10 86.567 85.024 85.357 85.649 ± 0.811 

ABTS 

0 0 0 0 0  

 

9.645 ± 0.697 

 

2 22.703 14.185 18.243 18.377 ± 4.261 

4 28.478 25.983 30.270 28.244 ± 2.153 

6 36.745 31.882 36.486 35.038 ± 2.736 

8 43.569 39.045 50.405 44.34 ± 5.719 

10 51.312 49.297 51.486 50.699 ± 1.217 

 

The antioxidant activity of the ethyl acetate extract of Bouea macrophylla stem bark was 

evaluated using DPPH and ABTS radical scavenging methods. The results are presented as 

percentage inhibition values at various concentrations (0–10 ppm) and expressed as mean ± 

standard deviation (SD) from three replicates. The IC50 values were also calculated for each 

method. The DPPH assay results revealed a clear dose-dependent antioxidant activity of the 

extract, with increasing concentration leading to higher inhibition percentages. At the lowest 

test concentration of 2 ppm, the extract exhibited 19.49 ± 1.32% inhibition. This value 

increased to 35.07 ± 0.35% at 4 ppm and continued to rise significantly, reaching 70.31 ± 

0.71% at 8 ppm and 85.65 ± 0.81% at 10 ppm (Figure 1). The IC50 value, which represents the 
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concentration of extract required to inhibit 50% of DPPH radicals, was calculated to be 5.837 

± 0.060 ppm. The result calculated from regression linear curve showed in figure 2. This 

relatively low IC50 value indicates that the extract possesses strong antioxidant properties, as 

lower IC50 values are associated with higher antioxidant potency (Olutayo & Doyinsola, 

2013). 

The high DPPH scavenging activity can be attributed to the presence of phenolic and 

flavonoid compounds in the stem bark extract. These secondary metabolites are known to 

donate hydrogen atoms or electrons to neutralize free radicals, thereby terminating radical 

chain reactions (Eisa et al., 2025). The ethyl acetate solvent used in the extraction process is 

moderately polar, making it effective in isolating semi-polar antioxidant compounds such as 

flavonoids, phenolic acids, and tannins (Pham et al., 2024). 

 

 
Figure 1. DPPH and ABTS radical scavenging in various concentrations 

 

Similar to the DPPH assay, the ABTS assay also demonstrated a concentration-dependent 

antioxidant activity. The percentage of radical inhibition at 2 ppm was 18.38 ± 4.26%, which 

increased steadily with higher concentrations. At 4 ppm, the inhibition reached 28.24 ± 

2.15%, followed by 35.04 ± 2.74% at 6 ppm, and 50.70 ± 1.22% at the highest tested 

concentration of 10 ppm (Figure 1). The IC50 value obtained from the ABTS assay was 9.645 

± 0.697 ppm, which, although slightly higher than the DPPH result, still reflects good 

antioxidant potential. The result calculated from regression linear curve showed in figure 3. 

The difference in IC50 values between the two methods may be due to the different 

mechanisms by which the radicals react with antioxidant compounds. DPPH is a nitrogen-

centered stable free radical, while ABTS forms a more reactive radical cation (Tajammal et 

al., 2022). Additionally, the ABTS assay can detect both hydrophilic and lipophilic 

antioxidant activities, whereas the DPPH assay is more selective for lipophilic compounds 

(Liu et al., 2023). This may explain why the extract showed slightly lower scavenging 

efficiency in the ABTS assay. 

 



Copyright © 2025, Owned by the Author, Published by the Uranium Journal of Sciences Research. 
This article is open access 

 

 

 

 
Figure 2. Regression linear curve of ethyl acetate extract in DPPH 

 

 
Figure 2. Regression linear curve of ethyl acetate extract in ABTS 

 

Both DPPH and ABTS assays confirmed the significant antioxidant activity of the ethyl 

acetate extract of Gandaria stem bark. However, the extract demonstrated greater potency in 

the DPPH assay, as evidenced by the lower IC50 value. This suggests that the active 

compounds in the extract may have stronger hydrogen-donating abilities or better affinity 

toward the DPPH radical than the ABTS cation radical. 

The strong antioxidant activity observed in this study supports the traditional use of 

Gandaria in herbal medicine and highlights its potential as a natural source of antioxidants. 

The findings also emphasize the importance of extraction solvent selection, as ethyl acetate 

proved effective in isolating bioactive constituents with radical scavenging properties. These 

results align with previous studies on plant-based antioxidants, which have shown that 

extracts rich in flavonoids and phenolic compounds generally exhibit high radical scavenging 

activity (Musa et al., 2022). Further phytochemical analysis and in vivo studies are 

recommended to identify specific compounds responsible for the antioxidant activity and to 

evaluate their therapeutic potential. 

 

4. CONCLUTION 

The DPPH method showed a higher antioxidant activity with an IC50 value of 5.837 ± 

0.060 ppm, while the ABTS method yielded an IC50 of 9.645 ± 0.697 ppm. These results 

indicate that the extract possesses strong antioxidant potential, likely due to the presence of 

secondary metabolites such as flavonoids, tannins, and polyphenols. The findings suggest that 
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Gandaria stem bark extract could serve as a promising natural antioxidant source for 

pharmaceutical or nutraceutical applications. 
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