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This study explores the phytochemical composition and antioxidant activity of ethanol extracts from the leaves
and stem bark of Glochidion arborescens. Extraction yielded 2.68% from leaves and 1.72% from stem bark.
Phytochemical screening revealed the presence of flavonoids, tannins, and saponins, while steroids and
triterpenoids were absent. Antioxidant activity was evaluated using DPPH and ABTS assays, with vitamin C as
the positive control. The extracts demonstrated significant antioxidant potential, with 1Cso values of 75.25 pg/mL
and 74.92 pug/mL in the DPPH assay for leaves and stem bark, respectively. For the ABTS assay, I1Cso values
were 42.40 pug/mL for leaves and 34.00 pug/mL for stem bark. These findings indicate that the antioxidant activity
of G. arborescens depends on the plant part and assay method used. The results provide valuable insights into
the antioxidant properties of G. arborescens, emphasizing its potential pharmacological applications as a natural
source of antioxidants. Future research should investigate the mechanisms underlying these antioxidant effects
and assess their therapeutic potential in in vivo models. This study contributes to the growing body of knowledge
on plant-derived antioxidants and their relevance in combating oxidative stress-related diseases.

1. Introduction

The rise in global pollution has significantly increased human exposure to free radicals, leading to severe health
risks (Fenger, 2009; Shaddick et al., 2020). Free radicals, molecules with unpaired electrons, are highly reactive
and induce the formation of reactive oxygen species (ROS) such as hydroxyl radicals (OH*), superoxide anions
(02-2-), and hydrogen peroxide (H22022) (Kumar et al., 2007). These ROS can damage cellular components,
including proteins, nucleic acids, and lipids, contributing to conditions like cancer, neurodegenerative diseases,
and chronic inflammation (Ma, 2010). To mitigate such damage, antioxidants play a critical role by donating
electrons to neutralize free radicals, thereby preventing oxidative stress (Jacob and Burri, 1996). Consequently,
antioxidants have been widely studied for their potential in reducing the risks of chronic diseases such as
cardiovascular disorders and cancer (Prakash et al., 2001).

Antioxidants are categorized into enzymatic and non-enzymatic types (Mandal et al., 2009). Enzymatic
antioxidants, including catalase, superoxide dismutase (SOD), and glutathione reductase, function by breaking
down ROS enzymatically. Non-enzymatic antioxidants, such as a-tocopherol, ascorbic acid (vitamin C), and
phenolic compounds, scavenge free radicals directly. Common methods to assess antioxidant capacity include
the DPPH (2,2-diphenyl-1-picrylhydrazyl) assay and the ABTS (2,2'-azinobis-(3-ethylbenzothiazoline-6-sulfonic
acid)) assay (Thaipong et al., 2006). The DPPH assay measures radical scavenging through oxidation-reduction
reactions, while the ABTS assay evaluates antioxidant activity through interactions with free radical compounds.
These methods provide complementary insights, as their results may vary depending on sample preparation
and the structural properties of antioxidants (Shah et al., 2015).
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Natural sources, particularly plants, are rich in antioxidants like flavonoids, alkaloids, and terpenoids, making
them valuable for pharmacological research (Purwanto et al, 2017). Among these, Glochidion
arborescens Blume, locally known as mareme in Indonesia, has garnered attention due to its preliminary
reported antioxidant activity (Indra et al., 2019). The Glochidion genus is known to produce bioactive
compounds, including sesquiterpenoids, triterpenoids, and glycosides (Sudhakar and Swetha, 2010). Despite
its potential, comprehensive studies on the antioxidant properties of G. arborescens remain limited.

This study aims to evaluate the antioxidant activity of ethanol extracts from the leaves and stem bark of G.
arborescensusing DPPH and ABTS assays, with ascorbic acid as a positive control. By assessing these
activities, the study highlights the pharmacological potential of G. arborescens and provides foundational data
for future research on its bioactive properties.

2. Material and Methods
2.1 Sample preparation and extraction

The plant sample (Glochidion arborescens Blume) was identified at the Jatinangor Herbarium, Plant Taxonomy
Laboratory, Pharmaceutical Biology Study Program, Padjadjaran University, under reference number
50/HB/01/2022. Ethanol extract samples were prepared by washing the leaves and stem bark thoroughly with
running water. The samples were then oven-dried at 40°C for 3 x 24 hours. The dried samples were ground
and sieved through a 60-mesh sieve to obtain a fine powder. The powder was macerated using 500 mL of 96%
ethanol for 3 x 24 hours. The resulting solution was filtered with Whatman No. filter paper, and the solvent was
evaporated to produce a crude extract. The final volume of the extract was reduced to 20 mL by evaporating
the remaining solvent.

2.2 Phytochemical qualitative test

Phytochemical screening was conducted to identify the presence of bioactive compounds, specifically
flavonoids, tannins, saponins, triterpenoids, and steroids, in the extracts of Glochidion arborescens. Flavonoids
were detected by mixing 3—7 drops of the extract with concentrated H22S044, which produced a distinct yellow
or dark red color change, indicative of the compound's presence (Puspa et al., 2017). The identification of
tannins involved adding 5 drops of the extract to 10 mL of hot distilled water, followed by the addition of 3—4
drops of FeClI33. The formation of a blue-black color confirmed the presence of pyrogallol tannins, while a blue-
green color indicated catechol tannins (Muthmainnah, 2019).

For saponins, 0.1 g of the extract was dissolved in 10 mL of distilled water and subjected to heating, filtering,
and vigorous shaking for 30 seconds. The persistence of foam with a height of at least 1 cm was taken as a
positive result for saponins (Abbasari and Haryoto, 2022). The screening for triterpenoids and steroids was
conducted by dissolving 0.05 g of extract in a mixture of 0.5 mL chloroform and 0.5 mL acetic anhydride, followed
by the careful addition of 2 mL concentrated H22S044. The emergence of a bluish-green coloration confirmed
the presence of steroids, whereas brownish or violet-colored rings at the interface indicated triterpenoids (Sarker
et al., 2006; Evans, 2009).

2.3 DPPH assay

The antioxidant activity of the G. arborescens extracts was analyzed using the DPPH (2,2-diphenyl-1-
picrylhydrazyl) assay, following a protocol adapted from Kaedeides et al. (2019). A volume of 100 pL of extract
was mixed with 100 pL of DPPH solution (125 pM in ethanol) in a 96-well microplate. The reaction mixture was
then incubated at 25°C in the dark for 30 minutes to prevent light-induced degradation of DPPH. After incubation,
absorbance was measured at 515 nm using a nano-spectrophotometer (SPECTROstar Nano, BMG LABTECH,
Germany). The decrease in absorbance indicated the scavenging activity of the extracts. The results were
compared with ascorbic acid, which was used as the standard control, and ICso values were calculated to
determine the concentration required for 50% radical scavenging activity.

2.4 ABTS assay

The ABTS (2,2'-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid)) assay was conducted following a method
adapted from Kaedeides et al. (2019) with minor modifications. ABTS reagent was prepared by reacting 7.7 mM
ABTS stock solution with 2.4 mM potassium persulfate in a 2:1 ratio. The mixture was incubated in the dark at
room temperature (25°C) for 12—-16 hours to generate ABTS radical cations. For the assay, 20 uL of G.
arborescens extract was added to 180 pL of ABTS reagent in a 96-well microplate (Biologix, Germany). The
reaction mixture was incubated for 6 minutes at 25°C, after which the absorbance was measured at 734 nm
using a nano-spectrophotometer (SPECTROstar Nano, BMG LABTECH, Germany). The radical scavenging
activity was determined by comparing the absorbance reduction to that of the standard control (ascorbic acid),
and ICsp values were calculated.
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2.5 Data analysis

All experiments were performed in triplicate to ensure reliability and reproducibility of results. Data were
expressed as mean * standard deviation (SD). Statistical analysis was conducted using one-way analysis of
variance (ANOVA) in SPSS software version 25 (IBM, Armonk, NY, USA) to determine significant differences
(p < 0.05) between treatments. Graphs and ICso calculations were prepared using GraphPad Prism version 8
(GraphPad Software, San Diego, CA, USA).

3. Results and Discussion

The ethanol extracts of G. arborescens leaves and stem bark yielded 2.68% and 1.72%, respectively (Table 1),
values derived by dividing the extract weight by the sample weight, as per Molyneux (2004). These yields, while
indicative of bioactive compounds, fall below the 10% benchmark considered optimal (Bravdo et al., 1984).
Factors such as solvent polarity, extraction duration, sample preparation, and storage conditions likely
influenced these results (Komes et al., 2011; Raya et al., 2015). The structural differences between leaves and
stem bark, which can affect secondary metabolite concentrations, may explain the observed variations
(Nurhayati et al., 2009; Nawaz et al., 2020). Ethanol was effective as a solvent due to its ability to dissolve both
polar and non-polar compounds, making it suitable for extracting diverse phytochemicals, including flavonoids,
tannins, and saponins (Raya et al., 2015). While the yields were low, they align with studies by Nurhayati et al.
(2009), who associated low yields with concentrated bioactive constituents. Optimizing extraction parameters,
such as temperature and solvent-to-sample ratios, as recommended by Komes et al. (2011), could enhance
recovery efficiency. Environmental factors, such as soil composition and climate, also influence phytochemical
content (Nawaz et al., 2020). These results emphasize the need for advanced compositional analysis to identify
specific bioactive compounds, as suggested by Rohaeti et al. (2022), providing a baseline for improving
extraction methodologies and evaluating pharmacological potential.

Table 1. Extraction results of leaves and stem bark of G. arborescens plants

Plant parts Average sample weight (g) Average extract weight (g) Yield (%)
Leaves 105.23 2.82 2.68
Stem bark 70.50 1.21 1.72

The ethanol extract of G. arborescens leaves and stem bark tested positive for flavonoids, tannins, and
saponins, while testing negative for steroids and triterpenoids (Table 2). These findings align with Saefudin et
al. (2018), who reported a high presence of flavonoids and saponins in the bark and leaves of plants within the
same genus, supporting their role as major secondary metabolites. Rahmiyani and Fitriana (2020) emphasized
that the extraction efficiency of such phytochemicals depends on solvent polarity, as polar solvents like ethanol
excel at dissolving polar compounds such as flavonoids, tannins, and saponins. Conversely, non-polar
compounds like steroids and triterpenoids are less soluble in polar solvents, as per the "like dissolves like"
principle described by Salehi et al. (2019). The observed results demonstrate that ethanol is a selective solvent
for polar compounds, making it a suitable choice for targeting antioxidant-rich constituents in G. arborescens.
This selectivity could explain the absence of non-polar phytochemicals in the extract. Furthermore, the positive
detection of tannins and saponins in both leaves and stem bark reinforces their widespread distribution across
different plant parts. These metabolites are known to contribute to the plant’'s biological activities, including
antioxidant properties, as highlighted in previous studies (Rahmiyani and Fitriana, 2020). The observed trends
provide insights into the chemical diversity of G. arborescens, offering a basis for optimizing extraction
techniques and exploring its pharmacological potential further.

Table 2. Results of qualitative identification of secondary metabolite compounds in G. arborescens ethanol
extract

Plant parts Phytochemical compound

Flavonoids Tannin Saponin Steroids Triterpenoids
Leaves ++ + + - -
Stem bark ++ + + - -

The antioxidant activity of G. arborescens extracts was evaluated using DPPH and ABTS assays, with vitamin
C as a positive control due to its established antioxidant capacity and lower ICs, values compared to vitamins
E and A (Lugman and Destiani, 2017). Antioxidant activity is classified as very strong (ICs, < 50 pug/mL), strong



22

(ICs0 50-100 pg/mL), moderate (ICs, 100-150 pg/mL), weak (ICso 150-200 pg/mL), and very weak (ICs, > 200
pg/mL) (Yuanita et al., 2020).

The DPPH assay measures free radical scavenging activity through a color change from purple to yellow and a
decrease in absorbance at 515 nm (Munteanu et al., 2021; Mishra et al., 2012). G. arborescens ethanol extracts
exhibited strong antioxidant activity, with ICs, values of 75.25 + 1.32 pg/mL for leaves and 74.92 + 1.41 pg/mL
for stem bark, compared to 37.07 + 0.85 pg/mL for vitamin C (Figure 1). Statistical analysis showed no significant
difference (p > 0.05) between the extracts, but both were significantly weaker than vitamin C (p < 0.05).

The ABTS assay, which detects antioxidant activity based on the formation of a green-blue color measurable at
734 nm (Prior et al., 2003; Calvindi et al., 2020), demonstrated stronger activity than the DPPH method. The
ICso values were 42.40 + 1.27 ug/mL for leaves and 34.00 + 1.12 pg/mL for stem bark, while vitamin C showed
an ICs, of 4.51 + 0.64 pg/mL (Figure 1). Statistical analysis indicated significantly higher activity (p < 0.05) in
stem bark compared to leaves, although both were weaker than vitamin C (p < 0.05).
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Figure 1. Results of quantitative antioxidant analysis of G. arborescens ethanol extract. DPPH (2,2-diphenyl-1-
picrylhydrazyl), ABTS (2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)); each value is presented as the
mean of three replicates + standard deviation (SD); the mean value marked with different letters represents
statistically different results at p<0.05 on each method.

4. Conclusions

This study demonstrated that ethanol extraction effectively obtained bioactive compounds with antioxidant
properties from G. arborescens. The leaves yielded higher extract percentages, while both leaves and stem
bark contained flavonoids, tannins, and saponins. Antioxidant tests showed stronger activity with the ABTS
method than the DPPH method. The stem bark exhibited greater antioxidant activity than the leaves in both
assays. These findings highlight G. arborescens as a potential source of natural antioxidants for herbal medicine
and therapeutic applications.
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