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ABSTRACT

In vitro antioxidant activity of plant extracts refers to the ability of plant-derived compounds to neutralize
harmful free radicals in a laboratory setting, preventing oxidative damage. These compounds, often
phenolics, flavonoids, and other phytochemicals, can be assessed through various assays. The intention of
this study is to evaluate the in vitro antioxidant activity of ethanolic extraction of the leaves of Erythrina
variegata. The DPPH, superoxide anion scavenging, hydroxyl radical scavenging, nitric oxide scavenging
and hydrogen peroxide scavenging methods were used to investigate in vitro antioxidant capabilities.
Furthermore, medicinal plants are a very respectable source of lead compounds for the development of
new drugs with few adverse reactions. The findings also showed that the antioxidant activity of the ethanolic
extract of Erythrina variegata leaves was significantly higher at the various concentrations (20, 40, 60, 80,
and 100g/ml) than the standard (ascorbic acid) for DPPH, superoxide anion scavenging, hydroxyl radical
scavenging, nitric oxide scavenging and hydrogen peroxide scavenging. The current study aims to identify
a new herbal treatment for oxidative stress from Erythrina variegata.

Key words: Antioxidants, Erythrina variegate, DPPH, Iron chelating activity, Hydroxyl radical, Nitric oxide, Hydrogen
peroxide. ROS, RNS.

Introduction

Medicinal plants, microorganisms and animals are
the leading sources of traditional medicines against
different illnesses over many centuries. According to
both current scientific study and traditional medical
practices, medicinal plants are important plant spe-
cies that can be utilized to treat ailments and en-
hance human health. Pharmaceutical synthesis and
manufacturing components are believed to be abun-
dantly available from these plants (Oladeji et al.,

2020). New bioactive compounds with potential for
therapeutic use can be found in abundance in plants
(Khanal et al., 2022; Ushijima and Monzaki, 2023;
Moens et al., 2022).

The presence of bioactive chemicals in plant ex-
tracts is what gives plants their therapeutic qualities,
according to numerous research studies (Tejchman
et al., 2021; Kumar, 2018). According to Majouli et al.
(2017), extracts from natural products and medicinal
plants have thus been regarded as an alternative
treatment for a number of illnesses. Increasing the
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body’s natural resistance to oxidative stress is
largely dependent on consuming foods and fruits
high in antioxidants (Shahidi, 2000; Tan et al., 2018).
Other nutritional antioxidants found in plants in-
clude alkaloids, flavonoids, and phenols. The ability
of these polyphenol compounds to squelch free radi-
cals has been thoroughly investigated and docu-
mented (Parthiban et al., 2018).

The imbalance between the body’s generation of
free radicals and antioxidant defenses is known as
oxidative stress. Compounds with unpaired elec-
trons are known as free radicals, and because of
their great reactivity, they can target any stable mol-
ecule, including lipids, proteins, and carbohydrates.
By interacting with and neutralizing free radicals,
antioxidants help to prevent damage caused by oxi-
dative stress. As a result, they are known as free
radical scavengers. An antioxidant is a material that
considerably slows down or stops the oxidation of
an oxidizable substrate when it is present in lower
concentrations than those of the substrate (Kumar et
al., 2017; Umaru et al., 2019; Di Meo and Venditti,
2020). Based to reports, the plant has a number of
secondary metabolites with antioxidant qualities
and a variety of therapeutic uses. Therefore, the cur-
rent study was designed to investigate the in vitro
antioxidant activity of ethanolic extracts of Erythrina
variegata leaves using the in vitro methods of DPPH,
superoxide anion scavenging, hydroxyl radical scav-
enging, nitric oxide scavenging and hydrogen per-
oxide scavenging.

Materials and Method

Collection of plant

Erythrina variegata leaves were collected from an
herb in Thanjavur, Tamil Nadu, India, in May 2025.
The collected leaves of Erythrina variegata were re-
peatedly cleaned with distilled water to get rid of
any remaining impurities. The leaves were dried at
room temperature and coarsely powdered using
mixer grinder.

Preparation of extract

Ten grams of powdered Erythrina variegata leaves
were utilized in the extraction process. To create an
extract, cold extraction was carried out utilizing the
maceration process in an ethanol solvent for a full
day while employing the “intermittent shaking”
technique. Using Whatman filter No. 1 paper, the

extracts were filtered and the filtered was trans-
ferred into china dish. The filtered was completely
removed by keeping the china dish over a water
bath at 45 oC. The extract was then concentrated un-
til the solvent was completely removed. A semi
solid extract was obtained after complete elimina-
tion of solvent. The Erythrina variegata leaves extract
was stored in refrigerator and used for in vitro anti-
oxidant test.

In vitro antioxidant activity

DPPH radical-scavenging activity was determined
by the method of Shimada et al., (1992). The super-
oxide anion radicals scavenging activity was mea-
sured by the method of Liu et al. (1997). The scav-
enging activity for hydroxyl radicals was measured
with Fenton reaction by the method of Yu et al.
(2004). Hydrogen peroxide scavenging activity of
the extract was estimated by method of Zhang
(2000). Nitric oxide radical scavenging activity was
determined according to the method reported by
Garrat (1964).

Results and Discussion

Modern scientific research shows that dietary and
lifestyle changes, especially the consumption of
foods rich in natural antioxidants, can reduce the
harmful effects of oxidative stress. The impact of
natural antioxidants on human health is therefore
extensively studied, and the discovery of novel
natural plant antioxidants is crucial (Al-Owais and
Khan, 2019). A chemical that donates an electron to
an unpaired free radical to reduce the oxidative
damage caused by free radicals is known as an an-
tioxidant. According to Sukweenadhi et al. (2020), a
number of secondary metabolites present in herbs
have shown promise as natural exogenous antioxi-
dants and have proven effective as antioxidants. The
ability of antioxidant chemicals to stop or slow
down the oxidation of other molecules is well estab-
lished. These days, they are an essential component
of our bodies, contributing an electron to stop the
free radical chain reactions without turning into free
radicals themselves. The antioxidant activity of
Erythrina variegata leaves has been evaluated in this
work. The findings demonstrated the leaves’ ethanol
extract’s antioxidant capacity.

DPPH radical scavenging activity

DPPH is a helpful reagent for examining the free
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radical scavenging properties of compounds (Meir
et al., 1995) and has been widely utilized as a free
radical to assess reducing chemicals (Duan et al.,
2006). Erythrina variegata leaf extract’s DPPH radical
scavenging activity is shown in Figure 1 along with
a comparison to ascorbic acid. The maximal DPPH
inhibitory activity of Erythrina variegata leaves and
ascorbic acid was 84.77% and 91.76% at concentra-
tions of 100 g/ml, respectively, whereas the mini-
mum inhibitory activity was 17.28% and 22.22% at
concentrations of 20 g/ml. Ascorbic acid and
Erythrina variegata leaf extract had respective half
inhibition concentrations (IC50) of 51.77 g/ml and
62.46 g/ml (Table 1). In a similar vein, Khater et al.
examined the methanol extract of Pinus eldarica
grown in Cairo Governorate, Egypt, and found that
it has a DPPH radical scavenging capacity of 36.60%
(Khater et al., 2020). A methanol extract of Ficus
benghalensis was made and gathered from
Gorakhpur, India, for the Singh et al. investigation. It
was discovered that the extract’s DPPH radical scav-
enging activity rose as the extract concentration rose,
reaching almost 74% at 150 g/ml (Singh and

Verma, 2019). The observations cited by Tsakni et al.
(2025) supported the present finding who reported
that In vitro determination of antimicrobial, antioxi-
dant and antiviral properties of Greek Plant Ex-
tracts.

Superoxide Scavenging Activity

Superoxide anion is a weak oxidant that is ex-
tremely hazardous and is created during a variety of
biological events (Stief, 2003). The PMS/NADH
coupling reaction produces a superoxide anion from
dissolved oxygen, which lowers NBT in the PMS/
NADH-NBT system (Toda et al., 1988). Ascorbic
acid and Erythrina variegata leaf extract’s capacity to
scavenge superoxide. The comparable activity for
Erythrina variegata and ascorbic acid was 18.22% and
20.1633% at the lowest concentration (20 g/ml) and
81.77% and 90.25% at the highest concentration (100
g/ml), respectively. Erythrina variegata leaf extract
and ascorbic acid had half inhibition concentrations
(IC50) of 61.15 g/ml and 53.76 g/ml, respectively
(Table 2 and Figure 2). Our results concord with the
earlier work done by Saensouk et al. (2025), where it

Table 1. DPPH radical scavenging activity of Erythrina
variegata  leaves extract and compared with
ascorbic acid

Concentrations % of inhibitions
(µg/ml) Erythrina variegata Std. Ascorbic acid

20 17.28±0.12 22.22±0.15
40 27.98±0.19 39.97±0.27
60 46.09±0.32 57.61±0.40
80 63.37±0.44 74.07±0.51
100 84.77±0.59 91.76±0.64
IC50 (µg/ml) 62.46 51.77

Values expressed as Mean ± SD for triplicates

Fig. 1. DPPH radical scavenging activity of Erythrina
variegata leaves extract and compared with ascor-
bic acid

Table 2. Superoxide Scavenging activity of Erythrina
variegata leaves extract and compared with
ascorbic acid

Concentrations % of inhibitions
(µg/ml) Erythrina variegata Std. Ascorbic acid

20 18.22±0.12 20.33±0.14
40 30.50±0.21 38.55±0.26
60 48.72±0.34 55.50±0.38
80 66.10±0.46 72.45±0.50
100 81.77±0.57 90.25±0.63
IC50 (µg/ml) 61.15 53.76

Values expressed as Mean ± SD for triplicates

Fig. 2. Superoxide Scavenging activity of Erythrina
variegata leaves extract and compared with ascor-
bic acid
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has been reported that in vitro multiplication, anti-
oxidant activity, and phytochemical profiling of
wild and in vitro-cultured plants of Kaempferia
larsenii.

Hydroxyl radical scavenging activity

Hydroxyl radicals have a short half-life and are ex-
tremely reactive (Hayyan et al., 2016). The main ac-
tive species responsible for lipid oxidation and sig-
nificant biological harm are hydroxyl radicals
(Chaudhary et al., 2023). They have the ability to
negatively impact crucial macromolecules including
proteins and nucleic acids. In the Haber-Weiss/
Fenton reaction, hydrogen peroxide produces hy-
droxyl radicals when iron ions are present (Michiels,
2004). In Figure 3, the hydroxyl radical scavenging
activity of the extract from Erythrina variegata leaves
was observed and contrasted with that of ascorbic
acid. At concentrations ranging from 20 to 100 g/
ml, the hydroxyl radical scavenging activity of
Erythrina variegata and ascorbic acid leaves ranged
from 15.17 to 82.49% and 21.73 to 91.13%, respec-
tively. Ascorbic acid and Erythrina variegata leaf
extract had respective half inhibition concentrations
(IC50) of 54.90 g/ml and 63.82 g/ml (Table 3). Ac-
cording to Shantabia (2004) and Lalrinzuali et al.
(2015), hydroxyl free radicals can be scavenged in a
concentration-dependent manner by a variety of
plant extracts and flavonoids, such as mangiferin
and naringin. It has previously been reported that a
number of flavonoids produced by various plants as
secondary metabolites can scavenge OH radicals
(Ahmad et al., 2024 and Halliwell et al., 2021). Our
result agrees with the earlier report by Musolino et
al. (2025) who stated that. antioxidant and in vitro
hepatoprotective activities of a polyphenol-rich frac-
tion from the peel of Citrus lumia.

Hydrogen peroxide scavenging activity

A weak oxidizing agent, hydrogen peroxide typi-
cally inactivates free enzymes by oxidizing essential
thiol (-SH) groups. Many of H2O2 harmful effects
may have their roots in its ability to quickly cross
cell membranes and then react with Fe2+ and Cu2+

ions inside the cell to create hydroxyl radicals
(Gutteridge, 1985). Erythrina variegata leaf extract’s
hydrogen peroxide scavenging ability was seen in
Figure 4 and contrasted with ascorbic acid. The
maximal inhibitory activity of Erythrina variegata
and ascorbic acid was 84.00% and 92.36% at concen-
trations of 100 g/ml, respectively, whereas the
minimum inhibitory activity was 18.49% and
20.90% at concentrations of 23.81 ìg/ml. The half
inhibition concentration (IC50) of Erythrina variegata
leaves extract and ascorbic acid were 58.33.50 g/ml
and 50.56 g/ml respectively (Table 4). Our findings
are in concordance with Kumari et al. (2025) study,
which have been reported that qualitative, quantita-
tive, in vitro antioxidant activity and chemical pro-
filing of Leptadenia pyrotechnica.

Table 3. Hydroxyl radical scavenging activity of
Erythrina variegata leaves extract and compared
with ascorbic acid

Concentrations % of inhibitions
(µg/ml) Erythrina variegata Std. Ascorbic acid

20 15.17±0.10 21.40±0.14
40 25.68±0.17 35.79±0.25
60 46.30±0.32 52.14±0.36
80 63.81±0.44 71.98±0.50
100 82.49±0.57 91.05±0.63
IC50 (µg/ml) 63.82 54.90

Values expressed as Mean ± SD for triplicates

Fig. 3. Hydroxyl radical scavenging activity of Erythrina
variegata leaves extract and compared with ascor-
bic acid

Table 4. Hydrogen peroxide scavenging activity of
Erythrina variegata leaves extract and compared
with ascorbic acid

Concentrations % of inhibitions
(µg/ml) Erythrina variegata Std. Ascorbic acid

20 20.90±0.14 23.81±0.16
40 32.00±0.22 40.90±0.28
60 52.00±0.36 58.00±0.40
80 67.81±0.47 75.45±0.52
100 84.00±0.58 92.36±0.64
IC50 (µg/ml) 58.33 50.56

Values expressed as Mean ± SD for triplicates
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Nitric oxide scavenging activity

Several physiological processes are regulated by ni-
tric oxide (NO), a crucial chemical mediator pro-
duced by neurons, macrophages, and endothelial
cells (Pappas et al., 2023). Numerous disorders have
been linked to elevate NO concentrations
(Onwubuya et al., 2023; Ezeigwe et al., 2022). A
strong pleiotropic modulator of many physiological
processes is nitric oxide. It is a diffusible free radical
that functions as an effector molecule in a variety of
biological systems (Miller et al., 1993). Erythrina
variegata leaf extract’s nitric oxide scavenging ability
was observed in Figure 5 and contrasted with ascor-
bic acid. The corresponding activities for Erythrina
variegata and ascorbic acid were 16.66% and 20.94%
at the lowest concentration (20 g/ml) and 85.04%
and 90.17% at the highest concentration (100 g/
ml), respectively. Ascorbic acid and Erythrina
variegata leaf extract had respective half inhibition
concentrations (IC50) of 53.90ìg/ml and 61.49 g/ml
(Table 5). Present finding is in agreement with
Tadesse et al. (2022) study

Plant-based antioxidants aid in promoting the
biological and cellular defense systems against oxi-
dative damage. Medicinal plants are a significant
antioxidant source. The plasma’s antioxidant capac-
ity is increased by natural antioxidants, which also
lower the risk of heart disease, stroke, and cancer.
Unstable molecules of oxygen called reactive oxy-
gen species (ROS) are essential to many physiologi-
cal and pathological processes. In biological systems,
ROS are continuously generated by a variety of pro-
cesses, including phagocytosis, inflammation, mito-
chondrial respiration, and cytochrome P450 metabo-
lism of xenobiotics (Onwubuya et al., 2023). On the
other hand, oxidative stress brought on by an over-
abundance of ROS can harm lipids, proteins, and
DNA, among other cellular constituents. Numerous
diseases, including cancer, diabetes, neurological
disorders, cardiovascular diseases, and hemor-
rhoids, are linked to this oxidative stress
(Lalhminghlui and Jagetia, 2018; Moneme et al.,
2024a). Since the majority of medicinal plants, in-
cluding Erythrina variegata, are high in antioxi-
dants, using and consuming them can give the body
enough of these compounds to help the system fight
oxidation and so enhance health (Kalita et al., 2023;
Moneme et al., 2025).

Conclusion

Based on the findings of this investigation, it is de-
termined that ethanolic extracts of Erythrina variegata
leaves have strong antioxidant and free radical scav-
enging properties. According to these in vitro tests,
this plant extract provides a substantial natural an-
tioxidant source that may help stop the develop-
ment of several oxidative stressors and oxidative

Fig. 4. Hydrogen peroxide scavenging activity of
Erythrina variegata leaves extract and compared
with ascorbic acid

Table 5. Nitric oxide scavenging activity of Erythrina
variegata extract and compared with ascorbic
acid

Concentrations % of inhibitions
(µg/ml) Erythrina variegata Std. Ascorbic acid

20 16.66±0.11 20.94±0.14
40 29.48±0.20 38.03±0.26
60 47.43±0.33 53.84±0.37
80 64.95±0.45 73.50±0.51
100 85.04±0.59 90.17±0.63
IC50 (µg/ml) 61.49 53.90

Values expressed as Mean ± SD for triplicates

Fig. 5. Nitric oxide scavenging activity of Erythrina
variegata extract and compared with ascorbic acid
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stress mediated diseases such as cancer, diabetics
etc. This study provides evidence that the polyphe-
nolic compounds of Erythrina variegata leaves exerts
antioxidants effects. In order to isolate and identify
the antioxidant ingredient or compounds contained
in the plant extract, more research must be done.
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