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ABSTRACT An ethnomedicinal plant, Mallotus philippensis (Lam.) Muell. Arg. (Euphorbiaceae), was analysed for
chemical composition, antimicrobial, and antioxidant properties. Antimicrobial activity was evaluated by the agar well
diffusion method against four pathogens (Bacillus subtilis, Staphylococcus aureus, Pseudomonas fluorescence and
Streptococcus mutans), and antioxidant activities were evaluated using DPPH scavenging assay. The most abundant
compounds with high area percentages were sucrose (67.43%), 1, 3-Benzenedicarboxylic acid, bis (2-ethylhexyl) ester
(15.96%) and Amlexanox (8.08%) reported in Gas Chromatography Mass Spectrometry (GC-MS) analysis. Bioassay of
the antimicrobial activity of the methanol and aqueous bark extracts showed concentration dependent activity with the
zone of inhibition ranging from 8 23 mm at various concentrations. The methanol extract of M. philippensis was the
most effective, with the lowest IC50 value of 35.84±1.28μg/mL, indicating strong antioxidant activity while petroleum
ether and aqueous extracts showed moderate activity with IC

50
 values of 64.24±1.45μg/mL and 75.42±1.64 respectively.
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INTRODUCTION

Since ancient times, humans have explored
plants for their medicinal properties, with refer-
ences dating back to the Rig Veda in India be-
tween 3500 and 1800 B.C (Petrovska 2012). In-
dia, with its rich biodiversity and diverse cli-
mates, has a longstanding tradition of using
medicinal plants, making it a leading producer of
herbs for novel medications. Due to the pres-
ence of phytochemicals, which have specific
physiological effects on humans, medicinal
plants have been utilised as treatments for human
diseases for ages (Babu et al. 2024a).

Plant-based medicines are increasingly pop-
ular for various applications, including food sup-
plements, pharmaceutical intermediates, tradi-
tional medicine, nutraceuticals, and modern

medicine (Pandey and Tripathi 2014). Second-
ary metabolites, such as alkaloids, phenolics,
flavonoids, saponins, tannins, and glycosides,
are produced by plants to defend against pred-
ators and environmental stresses, significantly
impacting herbal remedies (Roy et al. 2022). These
phytochemicals have numerous pharmacologi-
cal effects, including antimicrobial, antifungal, anti-
diabetic, anti-inflammatory, and radio-protective
properties (Parham et al. 2020).

Oxidative stress, caused by an imbalance
between reactive oxygen species (ROS) and an-
tioxidants, leads to cellular damage and various
health disorders. Antioxidants may play a role in
reducing the risk of chronic diseases such as
heart disease, cancer, diabetes, asthma, liver dis-
orders, and arthritis. Phenolic compounds, fla-
vonoids, and tannins act as antioxidants with
anti-inflammatory and anti-carcinogenic prop-
erties. Plant extracts’ ability to scavenge free rad-
icals indicates their potential as natural antioxi-
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dants to protect biomolecules like amino acids, pro-
teins, DNA, polyunsaturated fatty acids (PUFA),
and lipoproteins from reactive radicals (Martemucci
et al. 2022). The DPPH test is a reliable method to
identify oxidisable groups in natural or synthetic
antioxidants.

Mallotus philippinensis, commonly known
as Kamala, is a perennial shrub or small tree found
in tropical and subtropical regions, particularly
in the outer Himalayas (Widen and Puri 1980). M.
philippinensis is rich in diverse phytochemicals
such as phenols, diterpenoids, steroids, fla-
vonoids, cardenolides, triterpenoids, coumarins,
and isocoumarins. Key compounds like berge-
nin, mallotophilippinens, rottlerin, and iso rottlerin
have been identified and exhibit significant bio-
logical activities (Gangwar et al. 2014). Notably,
rottlerin demonstrates potent protein kinase in-
hibition, making it a promising candidate for can-
cer research (Manhas et al. 2021). This plant is
traditionally used for anti-filarial (Singh et al.
1997), antibacterial, anti-inflammatory, and im-
mune-regulatory activity (Kumar et al. 2006). The
plant also shows remarkable antioxidant proper-
ties, with various fractions of its bark and fruit
displaying strong antiradical activities. Addi-
tionally, the chalcone derivatives from its fruits
have been found to have anti-inflammatory and
immuno regulatory effects by inhibiting nitric
oxide production and down regulating specific
inflammatory gene expressions (Daikonya et al.
2004). These bioactivities underline the potential
of M. philippinensis as a source of medicinal com-
pounds, necessitating further research to explore
its pharmacological applications and ensure its
safe use in medicine.

Objective

The current study seeks to assess M. phil-
ippensis’s antimicrobial and antioxidant poten-
tialities, and produce a phytochemical profile of
the plant through Gas Chromatography and
Mass Spectrometry (GC-MS).

MATERIAL  AND  METHODS

Plant Material

The plant materials (stem bark) from M. phil-
ippensis (Euphorbiaceae) were collected from

natural forest vegetation of Paderu, Visakhapat-
nam, Andhra Pradesh, India (17059’53.79" N
82029’15.59" E and elevation 1033m) in April 2023.
Herbarium specimens have been submitted with
herbarium number AUV 25558 in the Andhra
University herbarium (AUV).

Extraction Method and Preliminary
Phytochemical Analysis

The bark of the four plants was collected,
cleaned, air dried and then used an electric blender
to grind it into a fine powder. Powdered
bark materials were extracted with three different
solvents of acetone, methanol, and water by using
a hot continuous soxhlet extraction. Following the
standard procedures preliminary phytochemical
screening of plants was carried out.

GC-MS Analysis

The Agilent Technologies GCMS (GC-8890,
GC/MS 5977 MSD) equipped with a (DB-WAX)
and HP-5 MS UI column (30 m x 250 ìm x 0.25 ìm)
was used to analyse the extracts. Split injection
mode with a 1 μL of injection volume (15:1 split
ratio), 18 mL/min split flow, and a 3 mL/min purge
flow, oven temperature ranges from 75°C to 360°C
and column temperature ranges from 60°C to
325°C. As the carrier gas, 99.999 percent helium
gas was used at a constant flow rate of 1.2 mL/
min, and mass spectra were recorded at 70 ev.
The identification and description of each com-
pound were achieved by analysing their mass
fragmentation patterns and retention indices
using the Spectral Library and Database (li-
censed NIST 2017 Library) with Open Lab CDS
2.5 software (Stein and Scott 1994).

Microbial Strains

The Microbial Type Culture Collection
(MTCC), Chandigarh, provided the microbes used
in this analysis. For Gram-positive bacteria, the
strains include Bacillus subtilis (MTCC 28), Sta-
phylococcus aureus (MTCC 96), and Strepto-
coccus mutans (MTCC 497), all of which were
cultured in Muller-Hinton medium at 37 °C for 24
hours with Streptomycin serving as the positive
control. For Gram-negative bacteria, the strain
tested was Pseudomonas fluorescens (MTCC
664), also grown under the same conditions and
with Streptomycin as the positive control. This
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setup provides a standardised approach to eval-
uating the antimicrobial efficacy of substances
against these specific bacterial strains.

Antimicrobial Activity Screening

The cup plate agar diffusion method was
used to evaluate the antimicrobial activity of
extracts (Hossain 2024). For the bacterial strains
nutritional agar medium was employed to inocu-
late the plates with overnight cultures of the
test organism. Four 5 mm cups were punched on
each of the plates at intervals of equal length
using sterile cork borers, and each cup was filled
with 50 ìL of each concentration of the plant
extract (that is, 10 mg, 5 mg, and 2.5 mg). As a
positive control, streptomycin (2 mg) was used
and incubated for 24 hours at 37°C. The inhibi-
tory zones’ diameters were measured during the
studies, which were done in triplicate.

Free Radical Scavenging Activity in DPPH
Assay

The antioxidant potential of bark extract from
the species M. philippensis was assessed in
terms of its capacity to scavenge free radicals
using a reliable DPPH assay (Valko et al. 2007).
The reaction mixture, which contained 1 ml of
the extract at different concentrations of 20, 40,
60, 80, 100, and 120 μg/mL and 3 ml of DPPH
(0.2mM), was incubated for 30 minutes in the

dark. A UV-visible spectrophotometer (Agilent)
was used to detect the absorbance at 517 nm.
The standard ascorbic acid’s antioxidant capac-
ity was measured using a similar procedure.
Methanol was used as a blank. Three duplicates
of each experiment were run. The percentage of
inhibition of DPPH’s capacity to scavenge free
radicals was determined using the formula:
Inhibition percentage of DPPH = (Ac/Ac-At ) ×
100, where Ac is Absorbance of Control and At
is Absorbance of test sample.

RESULTS  AND  DISCUSSION

Qualitative Phytochemical Analysis

The phytochemical analysis of M. philippen-
sis bark using various solvents (methanol, pe-
troleum ether, and aqueous extract) has provid-
ed insights into the presence of primary and sec-
ondary metabolites, as shown in Table 1. Carbo-
hydrates were detected in both the methanol
and aqueous extracts but were absent in the
petroleum ether extract, indicating that carbo-
hydrates preferentially dissolve in polar solvents
(Ibrahim et al. 2025). Proteins were present in the
methanol extract but absent in both the petro-
leum ether and aqueous extracts. Alkaloids, phe-
nols, tannins, flavonoids, terpenoids, and sa-
ponins were found in both the methanol and
aqueous extracts but not in the petroleum ether
extract, consistent with the known preference of

Table 1: Phytochemical analysis of Mallotus philippensis bark

Plant Solvent extracts
constituents Methanol Petroleum ether Aqueous extract

Primary Metabolites
Carbohydrates ++ - ++
Proteins + - -
Secondary Metabolites
Alkaloids + - +
Anthraquinones + - -
Phenols ++ - ++
Tannins ++ - +
Flavanoids + - ++
Terpenoids ++ - +
Cardiac glycosides ++ - +
Saponins + - ++
Steroids + - +
Anthocyanins - - -
Coumarins + - -

Aq: aqueous extract; Me: Methanolic extract; Pe: Petroleum ether extract; (-) = negative (absent), (+) = Positive.
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alkaloids and phenolic compounds for polar sol-
vents (Fernandez et al. 2024; Lakshmi et al. 2025).
Anthraquinones, cardiac glycosides, steroids,
and coumarins were detected exclusively in the
methanol extract. This selective solubility im-
plies that anthraquinones, in particular, have
greater solubility in methanol relative to nonpo-
lar solvents (Negi et al. 2025). Anthocyanins were
absent in all extracts.

The phytochemical profile observed for M.
philippensis bark aligns with the known solu-
bility characteristics of various classes of com-
pounds. Carbohydrates and proteins are typi-
cally extracted using polar solvents, which cor-
roborates the findings in the study (Tourabi et
al. 2025). Alkaloids, phenols, and tannins are
frequently soluble in polar solvents and were
detected in the methanol and aqueous extracts,
in agreement with recent studies showing high-
er yields of these compounds in polar extracts
(Chatepa et al. 2024). Terpenoids and saponins
can dissolve in both polar and semi polar sol-
vents, which is congruent with their detection
in the methanol and aqueous extracts (Guo et al.
2024; Aktas and Kurek 2024). The absence of
anthocyanins and coumarins in all extracts ex-
cept the methanol one is in keeping with their
solubility preferences and the polarity of sol-
vents used (Scopel et al. 2024; Yang and Kilmar-
tin 2024). The results suggest that the methanol
extract of M. philippensis bark contains a wide
range of phytochemicals, many of which align
with their known solubility and biological prop-
erties, while some findings, such as the pres-
ence of steroids in methanol and the absence of
anthocyanins, warrant further investigation.
GC-MS Evaluation

According to the GC-MS spectrum, the bark
methanolic extract of M. philippensis contains a
variety of compounds with various retention
times. The analysis of the mass spectrometer
provides information about the compounds’
structure and composition. A variety of peaks
with various m/z ratios are produced as a result
of the breakdown of larger compounds into
smaller ones. These mass spectra act as the dis-
tinct fingerprints for that specific molecule. GC-
MS analysis revealed 5 different compounds in
the methanol extract of M. philippensis bark,
which are given in Table 2 along with their mo-
lecular weight, molecular formula, and percent-
age of peak area. The most abundant compounds
with high area percentages were sucrose
(67.43%), 1,3-benzene dicarboxylic acid, bis(2-
ethylhexyl) ester (15.96%) and Amlexanox
(8.08%). 4-Hydroxy-2',3,4',6'-tetramethoxy chal-
cone (5.74%) and Isosorbide Dinitrate (2.80%)
were also present in less quantity.

The methanol bark extract of Mallotus phil-
ippensis reveals a diverse array of compounds
with significant bioactivities, ranging from com-
mon nutritional sugars to pharmacologically ac-
tive agents and environmental contaminants.
These findings underscore the broad potential
of plant extracts in both medicinal and toxico-
logical contexts. Notably, sucrose, a common
sugar, has been identified in a high percentage
in the bark of Mallotus philippensis, a finding
not typically reported in previous studies. This
suggests that the bark may serve as a significant
energy source, potentially influencing metabolic
processes within the plant.

Table 2: Compounds identified in the GC-MS analysis of the methanol bark extract of  Mallotus
philippensis

S.No. Rt time Detected compounds CAS Molecular Molecular Area
number   formula   weight g/mol    (%)

1 13.166 Sucrose 57-50-1 C
12

H
22

O
11

342.30 67.43
2 17.389 Isosorbide Dinitrate 87-33-2 C

6
H

8
N

2
O

8
236.14 2.80

3 36.994 Amlexanox 68302-57-8 C
16

H
14

N
2
O

4
298.29 8.08

4 40.203 4-Hydroxy-2',3,4',6'-
tetramethoxychalcone 1017899-50-1 C

19
H

20
O

6
344.4 5.74

5 40.667 1,3-Benzenedicarboxylic
acid, bis(2-ethylhexyl) ester 137-89-3 C

24
H

38
O

4
390.6 15.96
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Isosorbide dinitrate, identified for the first
time in Mallotus philippensis, is a well-known
vasodilator used in the management of angina
pectoris and heart failure. This compound oper-
ates by releasing nitric oxide, which relaxes
smooth muscles and dilates blood vessels, there-
by improving blood flow and oxygen supply to
the heart (Fernandes et al. 2024). Additionally,
an anti-inflammatory and anti-allergic agent, pre-
viously unreported in this plant, has been iden-
tified, indicating possible novel bioactive path-
ways. Recent findings indicate that amlexanox
targeted inhibition of TBK1 may deregulate im-
mune cell function and exacerbate inflammatory
responses in DSS-induced inflammatory bowel
disease models, highlighting the context-dependent
effects of TBK1 inhibition (Hui et al. 2024).

Furthermore, 4-Hydroxy-2,3,4,6-tetrametho-
xychalcone, a type of chalcone, has been detect-
ed. Chalcones, as naturally occurring compounds
with a conjugated double bond and carbonyl group,
serve as versatile pharmacophores exhibiting
broad-spectrum antimicrobial, anti-inflammatory,
antioxidant, and anticancer activities, making them
promising candidates in drug discovery and ther-
apeutic development (Suman et al. 2025). Addi-
tionally, 1,3-Benzenedicarboxylic acid, bis(2-eth-
ylhexyl) ester, also known as DEHP (Di(2-ethyl-
hexyl) phthalate), was identified. DEHP remains
a pervasive plasticizer and environmental con-
taminant, and recent evidence continues to im-
plicate it as an endocrine disruptor with adverse
effects on reproductive, developmental, meta-
bolic, and carcinogenic endpoints (Chen et/ al.
2025). Thus, the compounds identified by GC-
MS analysis provide evidence of the medicinal
potential of the methanol extract to treat various
infectious diseases.

Antimicrobial Activity

The results from the antimicrobial activity
tests on Mallotus philippensis bark extracts
against different bacterial strains are summarised
in Table 3. The zones of inhibition were mea-
sured in millimeters for methanol, acetone, and
aqueous extracts at dosages of 10 mg, 5 mg, and
2.5 mg, with the positive control being strepto-
mycin (+ve). The methanol extract showed sig-
nificant antimicrobial activity against all tested
bacteria, with the highest zones of inhibition T
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against Staphylococcus aureus (22.6±0.57mm at
10 mg) and Pseudomonas fluorescens (18.25±
0.75mm at 10 mg). The aqueous extract also dem-
onstrated notable antimicrobial effects, especial-
ly against Staphylococcus aureus (16±1 mm at
10 mg) and Pseudomonas fluorescens
(15.3±0.57mm at 10 mg). The petroleum ether ex-
tract showed limited activity, with zones of inhi-
bition only against Streptococcus mutans at all
dosages and against Staphylococcus aureus at
the highest dosage (12±1). The positive control,
streptomycin, exhibited the highest zones of in-
hibition across all bacterial strains, validating
the effectiveness of the extracts. The petroleum
ether extract showed minimal activity, suggest-
ing that its antimicrobial constituents are either
absent or in lower concentrations compared to
the other extracts.

The methanol and aqueous extracts demon-
strated the highest antimicrobial activity against
the human pathogens tested. The current study
found that the methanol extract exhibited the
greatest zone of inhibition against both Gram-
negative bacteria like P. fluorescens and S. mu-
tans, and Gram-positive bacteria such as S. au-
reus. This effectiveness is likely due to the pres-
ence of secondary metabolites, including fla-
vonoids, phenolic compounds, terpenoids, and
steroids, as identified in the phytochemical anal-
ysis. Specifically, the methanol extract showed
significant antibacterial activity against all test-
ed bacteria, with the most substantial effect on
S. aureus (22.6±0.57 mm at 10mg). Previous re-
search has similarly reported strong antibacteri-
al properties of methanol extracts from various
plants, attributing these effects to bioactive com-
pounds like flavonoids, tannins, and phenolic
acids (Babu et al. 2024b). Conversely, the petro-

leum ether extract exhibited limited antibacterial
activity, showing notable effects only against S.
mutans (13.3±0.57 mm at 10mg) and S. aureus
(12±1 mm at 10mg). Literature suggests that non-
polar extracts such as petroleum ether may have
lower antimicrobial activity compared to polar
extracts like methanol and aqueous extracts,
possibly due to the absence of polar bioactive
compounds (Palaniyappan et al. 2024).

Antioxidant Activity

Antioxidants are substances that stabilise
free radicals produced in the oxidation process 
and protect living cells from damage such as
cancer (Gulcin 2025). The antioxidant activity of
aqueous, petroleum ether, and methanol extracts
of the bark of M. philippensis was examined
using the DPPH assay. The absorbance at 517
nm decreased as the DPPH radical oxidised by
an antioxidant molecule. This reduction served
as a measure of the antioxidant molecule’s effi-
ciency (Oraibi et al. 2025). The study’s results
suggest that the various solvent extracts have a
noticeable impact on the DPPH radical. The rad-
ical scavenging activity (RSA) of different ex-
tracts of M. philippensis was assessed at con-
centrations ranging from 20 to 120μg/mL. The
extracts tested included aqueous, petroleum
ether, and methanol extracts, with ascorbic acid
serving as the standard. The percentage RSA
for each concentration is presented in Table 4.

The aqueous, petroleum ether and methanol
extracts exhibited a concentration-dependent
increase in radical scavenging activity. In the
aqueous extract, the percentage of RSA at 20μg/
mL was 22.35 percent, which increased to 76.52
percent at 120μg/mL. The RSA values at inter-

Table 4: Percentage of radical scavenging activity of DPPH assay of Mallotus philippensis extracts

 Concentration (μg/mL) and % RSA

20(μg/mL) 40(μg/mL) 60(μg/mL) 80(μg/mL) 100(μg/mL) 120(μg/mL)

Aqueous extract 22.35 29.24 38.51 52.16 63.25 76.52
±0.03 ±1.04 ±3.40 ±1.84 ±2.03 ±2.51

Petroleum ether extract 24.35 31.62 51.32 64.35 73.24 74.24
±0.78 ±1.34 ±1.63 ±0.08 ±2.53 ±2.14

Methanol extract 36.52 52.34 68.25 78.24 86.32 91.32
±0.34 ±1.12 ±1.63 ±1.94 ±2.12 ±2.55

Ascorbic acid 62.23 69.58 82.25 88.93 92.36 96.54
±0.95 ±1.84 ±3.10 ±2.77 ±0.82 ±0.05
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mediate concentrations were 29.24 percent, 38.51
percent, 52.16 percent, and 63.25 percent for 40,
60, 80, and 100μg/mL, respectively. For petro-
leum ether, the extract percentage of RSA ranged
from 24.35 percent at 20μg/mL to 74.24 percent
at 120μg/mL. The methanol extract showed the
highest RSA among the three extracts. The RSA
was 36.52 percent at 20μg/mL and reached 91.32
percent at 120μg/mL. The RSA values at inter-
mediate concentrations were 52.34 percent, 68.25
percent, 78.24 percent, and 86.32 percent for 40,
60, 80, and 100μg/mL, respectively. The stan-
dard deviations ranged from ±0.34 to ±2.55, sug-
gesting high reliability of the results. Ascorbic
acid, the positive control, exhibited the highest
RSA at all concentrations. The RSA values were
62.23 percent, 69.58 percent, 82.25 percent, 88.93
percent, 92.36 percent, and 96.54 percent for 20,
40, 60, 80, 100, and 120μg/mL, respectively.

The DPPH assay results indicate that all ex-
tracts of Mallotus philippensis possess radical
scavenging activity, with the methanol extract
showing the highest activity, followed by the
petroleum ether and aqueous extracts. This sug-
gests that the methanol extract contains the high-
est concentration of antioxidant compounds,
making it the most effective in neutralising free
radicals. The presence of Isosorbide dinitrate
and chalcones in the methanol extracts may be
the reason for the high antioxidant activity ex-
hibited by methanol extract (Samota et al. 2024).
The aqueous extract, while showing a signifi-
cant increase in RSA with concentration, had
the lowest activity compared to the other ex-
tracts. This might be due to the lower solubility
of active compounds in water, which limits their
extraction efficiency. Ascorbic acid, a known
antioxidant, consistently exhibited the highest
RSA at all tested concentrations, validating the
effectiveness of the assay. The results suggest
that M. philippensis extracts, particularly the

methanol extract, could be a potent source of
natural antioxidants, which are essential for com-
bating oxidative stress and preventing related
diseases.

The DPPH assay was employed to determine
the antioxidant activity of different extracts of
Mallotus philippensis. The antioxidant activity
was quantified by calculating the IC

50
 values.

The linear equations, R² values, and IC
50

 values
for the methanol, petroleum ether, and aqueous
extracts, as well as the standard ascorbic acid,
are summarised in Table 5. The linear equation
for the aqueous extract is y=0.5522x+8.352 with
an R² value of 0.9894, indicating a very strong
correlation between concentration and radical
scavenging activity. The IC

50
 value, which rep-

resents the concentration required to inhibit 50
percent of the DPPH radicals, is 75.42 ± 1.64μg/
mL. This relatively high IC

50
 value suggests that

the aqueous extract has moderate antioxidant
activity.

For the petroleum ether extract, the linear
equation is y=0.5533x+14.453 with an R² value
of 0.9441. The IC

50
 value is 64.24 ± 1.45 μg/mL,

which is lower than that of the aqueous extract,
indicating better antioxidant activity. The meth-
anol extract’s linear equation is y=0.5513x+30.239
with an R² value of 0.96, showing a strong corre-
lation. The IC

50
 value is 35.84 ± 1.28μg/mL, the

lowest among the three extracts, indicating the
highest antioxidant activity. Ascorbic acid, used
as a positive control, has a linear equation of
y=0.3503x+55.406 and an IC

50
 value of 15.43 ±

0.95μg/mL, the lowest among all tested samples.
This confirms the potent antioxidant activity of
ascorbic acid. Although these extracts have sig-
nificant antioxidant activity, they are less potent
than ascorbic acid. However, the high R² values
for all extracts indicate reliable and consistent
antioxidant activity across the tested concen-
trations. Recent work on Mallotus philippensis

Table 5: Linear equations and IC
50

values of DPPH assay of Mallotus philippensis extracts

Plant species Linear equation R2 values IC
50

valuesa(μg/mL)
Y = mx + C

Aqueous extract y =   0.5522x + 8.352 R² = 0.9894 75.42±1.64
Petroleum ether extract y = 0.5533x + 14.453 R² = 0.9441 64.24±1.45
Methanol extract y = 0.5513x + 30.239 R² = 0.96 35.84±1.28
Ascorbic acid y = 0.3503x + 55.406 R² = 0.9488 15.43±0.95

a Means of three determinations + SD (Standard deviation)
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fruit extracts reports 97 percent DPPH radical
scavenging activity for the ethanolic extract via
maceration, highlighting its significant antioxidant
potential (Ali et al. 2024).

CONCLUSION

The study examined the antioxidant and an-
timicrobial properties of various solvent extracts
of Mallotus philippensis stem bark. The DPPH
assay showed significant radical scavenging
activity across all extracts, with the methanol
extract exhibiting the highest potency (IC

50 
=

35.84 ± 1.28 μg/mL), likely due to its high phe-
nolic content. The methanol extract also demon-
strated notable antimicrobial effects, particular-
ly against Staphylococcus aureus and Strepto-
coccus mutans, indicating its potential as a nat-
ural antimicrobial agent. These findings suggest
the methanol extract of M. philippensis holds
promise for pharmaceutical and nutraceutical
applications.

RECOMMENDATIONS

M. philippensis has demonstrated strong
antimicrobial and antioxidant properties in vitro,
supported by GC-MS analysis that identified key
bioactive compounds. These findings provide
scientific validation for its traditional medicinal
use. To advance its potential for developing
natural, plant-based medications, further re-
search is recommended to evaluate its efficacy
in clinical trials.
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