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ABSTRACT

Antioxidants are chemical compounds that mitigate oxidative stress by neutralizing
excess free radicals. The study aimed at investigating the antioxidant activity of the
essential oils extracted from the leaves of Mangifera indica and Jatropha curcas. The
essential oils from Mangifera indica and Jatropha curcas air-dried leaves were extracted
through hydrodistillation method using a Clevenger-type apparatus and the antioxidant
activity of both plants’ essential oils were carried out using 2,2-diphenyl-1-
picrylhydrazyl (DPPH) assay with ascorbic acid as the standard. M. indica oil appeared
as a cloudy, light-yellow liquid, whereas J. curcas oil was cloudy and whitish in
appearance; both exhibited strong characteristic odour. The essential oils of M. indica
and J. curcas afforded 0.83% and 0.41% (v/w) weight respectively. The percentage
inhibition values for M. indica varied between 51.89% at 0.2 mg/mL and 66.65% at 2.0
mg/mL, while that of J. curcas was between 54.70% at 0.2 mg/mL and 78.07% at 2.0
mg/mL. Ascorbic acid showed higher inhibition compared to both plants at similar
concentration. The DPPH assay indicated that both oils exhibited moderate to strong free
radical scavenging activity, reflecting promising antioxidant potential. These shows that
the essential oils derived from both plants could serve as valuable natural antioxidants

with potential applications in pharmaceuticals, cosmetics, and food industries.
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INTRODUCTION

The therapeutic application of plants and their products could
be traced to the beginning of human civilization (Panhekar
and Sawant, 2019). Earliest mention of medicinal plants could
be found in the oldest repository of human knowledge called
“Regvida” (Narayan et al., 2010; Panhekar and Sawant, 2019

Essential oils are blends of different secondary metabolites
extracted from various plant samples via different processes
(Kung et al., 2008; Rubiolo et al., 2010). Though they
represent only a small fraction of plant’s composition; they
confer the characteristics by which aromatic plants are used
in the food, cosmetic and pharmaceutical industries on them
(Pourmortazavi & Hajimirsadeghi, 2007).

The antioxidant activity of essential oils is one of the
biological properties of great interest because they may
preserve foods from the toxic effects of oxidants (Maestri et
al., 2006). Because essential oils have the capability of
scavenging free radicals, this may play an important role in
some disease prevention such as brain dysfunction, cancer,
heart disease and immune system decline, which usually
results from cellular damage caused by free radicals.
(Aruoma, 1998; Kamatou & Viljoen, 2010; Miguel, 2010)
Mangifera indica is a member of the Anacardiaceae family
which is native to South Asia but now widely cultivated in
tropical regions (Shah et al., 2010). Previous works have
demonstrated that the plant possesses diverse therapeutic
properties, such as antioxidant, antiviral, antidiabetic,
hypolipidemic, cardiotonic, analgesic, hypotensive, anti-
inflammatory,

antipyretic, antispasmodic,  anti-resorptive  (bone),
anthelminthic, antidiarrheal, antiallergic, gastroprotective,

hepatoprotective, and immunomodulatory activities, along
with benefits in managing intestinal disorders (NUfez-Sellés
et al., 2012; Mohan et al., 2013; Adeneye et al., 2015;
Khandare, 2016; Khan et al., 2017; Quintana et al., 2021;
Duarte et al., 2025).

Mango tree bark, which contains mangiferin with notable
astringent properties, has traditionally been used for treating
ailments such as rheumatism, diphtheria, lung cervical, breast,
brain, and prostate cancers as well as leukemia (Amran et al.,
2013; Irshad et al., 2024). Mango tree parts (unripe fruits,
bark, stems, leaves) show antibiotic activity. Leaf decoctions
are used to treat diarrhea, fever, respiratory issues, diabetes,
and hypertension. Oil from the bark serves as a traditional
remedy for sore throats and infections (Chetan et al., 2014;
Ellong et al., 2015). Phytochemical studies of Mangifera
indica leaves reveal glycosides, flavonoids, saponins, tannins,
and alkaloids, but no steroids (Auwal et al., 2024). Other key
phytochemicals from mango include; urushiols, carotenoids,
phenolic acids, benzophenones, kaempferol, catechins and
terpenes such as a-pinene and myrcene (Pino et al., 2005;
Dzamic et al, 2010; Khan et al., 2017; Kumar et al., 2021;
Jawed et al., 2023).

Jatropha curcas commonly called ‘ewe lapalapa’ in
southwestern Nigeria is recognized for its medicinal value and
it belongs to the Euphorbiaceae family (Makkar & Becker,
2009; Gudeta, 2016; Huang et al., 2020) attributed to various
bioactive compounds. Its leaves contain apigenin, vitexin, and
isovitexin, which help alleviate muscular pain (Agbogidi and
Ekeke, 2011), while oil from its seeds is used to treat skin
rashes and infections (Okoli et al., 2007). The kernel oil, rich
in linoleic acid, is noted for skincare applications (Shetty et
al., 2006). In addition, the plant's sap is used to treat ulcers
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and sores, and its roots have multiple traditional uses, ranging
from snakebite antidotes to treatments for various ailments
including bleeding gums and scabies (Gudeta, 2016;
Jongschaap et al., 2007; Oliver-Beaver, 2006; Aiyelaagbe et
al., 2007). J. curcas shows a wide spectrum of biological
activities such as antifungal, anti-inflammatory activity and
antioxidant effects (Patil et al., 2011; Prasad et al., 2012;
Adeosun et al., 2017; Ahmed et al., 2020; Solesi et al., 2020;
Bastos et al., 2021; Saleh et al., 2023). Phytochemical studies
reveal that it contains significant amounts of saponins,
glycosides, tannins, alkaloids, flavonoids, phenols, and other
compounds in varying levels, underscoring its relevance in
both traditional and modern medicine (Islam et al., 2011;
Karamanoli et al., 2011; Sharma et al., 2012; Qasim et al.,
2020; Zengin et al., 2021; Jumare et al., 2023; Oyetayo &
Temenu, 2025). As part of continuation on our ongoing
research on essential oils (Olubomehin et al., 2024;
Ogunmoye et al., 2026), the present study investigates the
antioxidant activity using the DPPH assay method for the
essential oils extracted from the leaves of Mangifera indica
and Jatropha curcas .

MATERIALS AND METHODS

Plant Materials

Fresh leaves of M. indica and J. curcas were obtained from
trees within Olabisi Onabanjo University, Ago Iwoye, Ogun
State, Nigeria. The leaves were identified and verified by Mr.
A. O. Adeyemo at the Forestry Research Institute of Nigeria
(FRIN), Ibadan, where voucher specimens (FHI-110463 and
FHI-110897) were deposited in the herbarium. The leaves
were then air-dried at room temperature and pulverized for
subsequent analysis.

Extraction of Essential Oils

The pulverized and air-dried leaves of Mangifera indica (200
g) and Jatropha curcas (500 g) were extracted by
hydrodistillation using an all-glass Clevenger-type apparatus
for 4 h, following standard protocols (Ogundajo et al., 2016;

Ogunwande et al., 2019). The distilled essential oils were
dried over anhydrous sodium sulphate (Na2SQa), transferred
into sample bottles, and then stored in a refrigerator for
subsequent analyses.

Estimation of DPPH Radical Scavenging Activity of M.
indica and J. curcas

In each reaction tube, 1 mL of 0.3 mM DPPH solution in
methanol was mixed with 3 mL of the extracts prepared at
concentrations of 0.2 - 2.0 mg/mL. The mixtures were well
shaken and kept in the dark for 30 min, after which
absorbance was recorded at 517 nm against a blank. The
DPPH radical scavenging activity of the essential oil was
evaluated according to the method of Giilgin et al. (2012),
with lower absorbance values indicating greater scavenging
capacity. Each of the assays were carried out in triplicate,
using ascorbic acid as the positive control at equivalent
concentrations.

The % inhibition was calculated using the formula:

The percentage inhibition was calculated using the following
formula:

AA = Achs
Ac

Where

Ac = the absorbance of control.

As = the absorbance of the test (sample).

AA = the antioxidant activity.

The standard ascorbic acid was also examined for its
antioxidant activity using the same methodology for
comparison.

x 100

RESULTS AND DISCUSSION

The essential oils extracted from the air-dried leaves of both
plants had a strong aroma. M. indica oils appeared as a cloudy
light yellow liquid while that of J. curcas was a cloudy
whitish liquid. The vyields from the hydrodistillation
procedure were 0.83% and 0.41% (v/w) for M. indica and J.
curcas respectively.

Table 1: Percentage Inhibition of M. indica and Ascorbic Acid

Concentration Absorbance at 517 nm
(mg/mL)
Ascorbic acid Absorbance M. indica Absorbance 9% Inhibition of 9% Inhibition
(Mean + SD) (Mean + SD) Ascorbic acid of M. indica
0.2 0.131 +£0.003 0.352 +0.002 74.44 51.89
0.4 0.112 £ 0.002 0.335 +0.001 79.12 54.21
0.6 0.093 +0.002 0.304 +0.001 83.87 58.45
0.8 0.079 +0.002 0.272 +0.002 87.54 62.14
2.0 0.060 + 0.001 0.245 +0.003 91.76 66.65
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Figure 1: DPPH Radicals Scavenging Activities of M .indica and Ascorbic Acid
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Table 2: Percentage Inhibition and the Mean Deviation of J. curcas and Ascorbic Acid

Concentration Absorbance at 517 nm
(mg/mL)
Ascorbic acid Absorbance J. curcas Absorbance % Inhibition of % Inhibition of J.
(Mean + SD) (Mean + SD) Ascorbic acid curcas
0.2 0.132 +0.005 0.186 +0.003 68.19 54.70
0.4 0.121 £ 0.003 0.167 +0.002 70.84 59.28
0.6 0.111 £ 0.002 0.150 + 0.002 73.25 63.37
0.8 0.102 +0.002 0.135 +0.002 75.42 67.00
2.0 0.064 +0.001 0.090 + 0.001 84.58 78.07
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Figure 2: DPPH Radicals Scavenging Activities of J. curcas and Ascorbic Acid

The antioxidant potential of M. indica was evaluated using the
DPPH free radical scavenging assay and the results are
presented in Table 1 and Figure 1. The DPPH radical
scavenging activity increased in a concentration-dependent
manner for both the standard and the essential oil. Ascorbic
acid exhibited markedly stronger antioxidant activity across
all concentrations, with percentage inhibition increasing from
74.44% at 0.2 mg/mL to 91.76% at 2.0 mg/mL. Similarly, the
Mangifera indica extract demonstrated progressive radical
scavenging activity, with inhibition increasing from 51.89%
to 66.65% over the same concentration range. The
corresponding decrease in absorbance values with increasing
concentration further confirms enhanced DPPH radical
reduction. Although the antioxidant capacity of the M. indica
extract was moderate compared to that of ascorbic acid. Its
consistent dose-dependent response in this study is in tandem
with earlier findings on antioxidant (Dhital, 2017; Maharaj et
al., 2022; Auwal et al., 2024). Other studies have also reported
the radical scavenging potential of mango leaf extracts using
petroleum benzene, acetone, and methanol fractions via the
DPPH assay (Ghosh et al., 2020; Majumder et al., 2022). The
antioxidant properties of mango leaves are largely attributed
to their phenolic and flavonoid constituents (Ali et al., 2020).
Also, this indicates their ability to donate hydrogen atoms or
electrons to neutralize free radicals. The results of this
experiment exhibited marked DPPH free radical scavenging
activity in a concentration dependent manner.

In addition, the examined J. curcas essential oil was also able
to reduce the stable, purple-colored radical DPPH into
yellow-colored DPPH-H. As shown in Table 2 and Figure 2,
inhibition values ranged from 54.70% - 78.07% across
concentrations of 0.2 - 2.0 mg/mL. From the results, the oil

prepared at various concentrations shows different percentage
inhibition which are; 0.2 mg/mL (54.70%), 0.4 mg/mL
(59.28%), 0.6 mg/mL, (63.67%), 0.8 mg/mL (67.00%) and
2.0 mg/mL (78.07%). The lowest inhibition is 54.70% which
was observed at concentration 0.2 mg/mL, which implies that
at the lowest tested concentration, the sample already inhibits
54.7% of the free radical, because it has crossed the 50%
halfway mark. The highest inhibition is 78.07% which was
observed at concentration 2.0 mg/mL, and in DPPH assay,
breaking the 70 - 75% threshold classifies the sample’s
maximum capacity as excellent. This result exhibited marked
DPPH free radical scavenging activity which are
concentration dependent. It has been reported that extracts
obtained from the leaf and stem bark of J. curcas and J.
gossypifolia exhibited concentration-dependent antioxidant
activity using Hydroxyl ion Scavenging and ferric ion
chelating activity which agrees with the current study
(Oyetayo & Temenu 2025). Other Jathropa species like J.
gossypifolia, and J. tanjorensis have also been reported to
exhibit antioxidant activity that are concentration dependent
(Okoh et al., 2016; Oluwakayode et al., 2023). Ascorbic acid
consistently exhibits higher antioxidant activity than J.
curcas, as expected for positive controls. The extract reaches
approximately 78% inhibition at 2.0 mg/mL, indicating a
strong antioxidant profile. It was also observed that the
absorbance decreases steadily with increasing concentration
while the % inhibition increases proportionally with
concentration. The antioxidant activities of the essential oils
from these plants may be linked to their hydrogen-bonding
ability (Ademola et al., 2014; Atewolara-Odule et al., 2019).
Phenolic and flavonoid compounds previously reported as
phytochemicals from these plants, play a major role in
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neutralizing free radicals and enhancing antioxidant effects
due to their structural capacity to donate hydrogen atoms
(Ang et al., 2015; Kumar et al., 2021; Lenucci et al., 2022;
Ogunmoye et al., 2023; Oyetayo and Temenu, 2025). The
moderate antioxidant activity observed for M. indica and J.
curcas in this study is consistent with earlier reports (Rathore
et al., 2013; Kumar et al., 2014; Moghaddam et al., 2017;
Dhital, 2017; Babahmad, 2018).

CONCLUSION

The essential oils of Mangifera indica and Jatropha curcas
demonstrated moderate antioxidant activity relative to
ascorbic acid, the reference standard. This activity is largely
linked to their phenolic and flavonoid constituents,
highlighting their potential use as natural antioxidants in food
preservation, pharmaceuticals, and cosmetics. Additional
antioxidant assays are recommended to further substantiate
the DPPH-based results.
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