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ABSTRACT

Oxidative stress or oxidative cell damage may lead to various systemic or chronic diseases
including cancer. Therefore, there is a need to prevent the cells from oxidative stress resulting
prevention of disease.

As a consequence of this, our study investigated the anti-oxidant property of hydroethanolic
Impatiens balsamina L. flower extracts using various antioxidant assays such as 2,2-diphenyl-
1-picrylhydrazyl free radical scavenging assay, 2,2'-Azino-bis (3-ethylbenzthiazoline-6-sulfonic
acid) scavenging assay, catalase assay, hydroxyl radical scavenging activity, and nitric oxide
scavenging activity.

The results revealed the potent antioxidant activity through 2,2-diphenyl-1-picrylhydrazyl,
2,2"-Azino-bis (3-ethylbenzthiazoline-6-sulfonic acid), catalase, hydrogen peroxide and nitric oxide
scavenging activities. The extract showed efficient inhibitions at 100 pg/ml as 56%, 69%, 67%, 56%,
and 59% for 2,2-diphenyl-1-picrylhydrazyl, 2,2'-Azino-bis (3-ethylbenzthiazoline-6-sulfonic acid),
catalase, hydrogen peroxide and nitric oxide, respectively.

Overall, hydroethanolic I. balsamina flower extracts had potent antioxidant activity that could
be used as a therapeutic agent in the management of oxidative stress.
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INTRODUCTION

The medicinal plant is an important source of
bioactive components with a wide range of vir-
tually useful properties. Different types of anti-
oxidants synthesized in plants are the main rea-
sons for their application in medicine, aroma-
therapy, and phototherapy. Antioxidants are sig-
nificant molecules that inhibit or slow down the
process of unstable molecule oxidation resulting
in cell damage prevention from free radicals
which are short-term molecules, unstable, and
extremely reactive owing to their unpaired elec-

trons to bind with nearby molecules to get sta-
bility [Firuzi O et al., 2011; Qazi M, Molvi K,
2018]. The free radicals can cause cell damage
when the molecules get attacked and the free
radical’s overproduction, as well as inadequate
antioxidant production, may lead to oxidative
stress responsible for various life-threatening
diseases like cancer, diabetes, myocardial in-
farction, and stroke [Phaniendra A et al., 2015;
Espinosa-Diez C et al., 2015; Pizzino G et al.,
2017; Padureanu R et al., 2019; Sharifi-Rad M
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et al., 2020]. Many endogenous antioxidants
such as Catalase, Glutathione peroxidase and
Superoxide dismutase can prevent the arisen of
oxidative stress but sometimes it fails [Poprac P
et al., 2017]. Therefore, exogenous antioxidants
are extremely needed to prevent these conditions
by scavenging free radicals that too safe and
more stable as well [Panova |, Alexander S,
2023]. Several reports documented, that medici-
nal plants are rich sources of different antioxi-
dants which are attributed to different phenolic
as well as terpene components. Hence, various
parts of medicinal plants such as flowers, roots,
leaves, and barks are usually used in folk medi-
cines [Boyles C, Sobeck S, 2020; De Mejia E et
al., 2020]. Therefore, edible flowers from Impa-
tiens balsamina, an ornamental garden plant that
is gaining much attention due to their attractive
color have been practiced as a folk medicine for
several years to treat various diseases by explor-
ing various biological properties such as anti-
inflammatory, anti-tumour, anti-microbial, and
antioxidant [Sakunphueak A, Panichayupaka-
ranant P, 2012]. Hence, the study is mainly fo-
cused on exploring the antioxidant properties of
hydroethanolic flower extract of I. Balsamina
using various parameters.

MATERIALS AND METHODS

Preparation of hydroethanolic flower extract:
The hydroethanolic flower extract was prepared by
immersing 5g of washed fresh flower of I. Balsam-
ina in (70:30) ethanol and water mixtures in a well-
closed Erlenmeyer flask. Then, the flask was
heated at 25°C until the flowers were detaining
their color. Later, the soaked material was filtered
using Whatman No 1 filter paper. The filtrate was
concentrated by evaporating the ethanol and the
obtained crude product was used for further use to
analyse the antioxidant properties [Adigun N et al.,
2020]. 2,2-diphenyl-1-picrylhydrazyl (DPPH) free
radical scavenging assay: The radical scavenging
capacity of hydro-ethanolic flower extract of I. bal-
samina was determined using DPPH assay as men-
tioned earlier [Su B et al., 2012]. In brief, 3 ml of
various concentrations of flower extract were
added to the appropriate test tubes followed by the
addition of 1 ml of methanolic DPPH (0.1 mM).
This obtained mixture was placed in a dark envi-

ronment for 30 mins and then, the optical density
was measured at 517 nm. The percentage of radical
scavenging activity of hydroethanolic flower ex-
tract of I. balsamina was calculated by formula 1:

_ OD,- OD,
Scavenging effect (%)=——==——x100 (1)
oD,

where OD, is blank optical density, and OD, is
sample optical density.

2,2’-azino-bis (3-ethylbenzothiazoline-6-sul-
fonic acid) scavenging assay: The 2,2’-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS)
scavenging activity of hydro-ethanolic flower ex-
tract of 1. balsamina was determined using the
method summarized in a previous study [Pacifico
S et al., 2018]. Before analysis, the ABTS solution
was prepared by adding 7mM ABTS in H,0 with
2.45 mM potassium persulfate (K,S,0,), in the dark
at room temperature for 16 h. Later, ABTS solution
was diluted in 0.1M sodium phosphate buffer
(pH 7.4) to get an absorbance value 0of 0.750 £ 0.025
at 734nm. The various concentrations of flower
extract were added in 1 ml of ABTS solution and
then, the absorbance was measured at 734 nm 6
min after mixing the solution. The percentage of
radical scavenging of hydroethanolic flower ex-
tract of I. balsamina was calculated by formula 1.

Catalase assay: To explore the catalase activity
of hydro-ethanolic flower extract of I. balsamina
was studied using the catalase assay as described
before [Truong V et al., 2023]. For the assay, the
various concentrations of flower extract were
added in 1.5 ml of phosphate buffer and then, the
addition of hydrogen peroxide (60 mM). The rate
of hydrogen peroxide decomposition was specified
by a decrease in absorbance at 240 nm. The per-
centage of radical scavenging of hydroethanolic
flower extract was calculated by formula 1.

Hydroxyl radical scavenging activity: The
hydro-ethanolic flower extract of 1. balsamina scav-
enging activity on hydroxyl radical was evaluated as
mentioned earlier [Guo T et al., 2011]. For analysis,
different concentrations of hydro-ethanolic flower
extract were added in the reaction mixture contain-
ing Ferric Chloride or Iron (I11) Chloride (FeCl,) -
(1 mM), 1,10-phenanthroline (1 mM), phosphate
buffer (0.2 M; pH 7.8) and Hydrogen Peroxide
(0.17 M) and incubated for 5 min at room tempera-
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ture. After that, the reaction mixture was measured
at 560 nm. The percentage of radical scavenging of
hydroethanolic flower extract of I. balsamina was
calculated by formula 1.

Nitric oxide scavenging activity: To determine
the hydro-ethanolic flower extract of I. balsamina
scavenging activity on nitric oxide was measured as
mentioned previously [Alam M et al., 2013]. In short,
various concentrations of hydro-ethanolic flower ex-
tract were added to the reaction mixture containing
sodium nitroprusside (10 mM) in phosphate buffer
(0.5 M; pH 7.4) and incubated for 60 min at 37°C.
Then, an equal volume of Griess solution (1% sul-
phanilamide in 2.5% phosphoric acid and 0.1%
naphthyl ethylenediamine dihydrochloride in 2.5%
phosphoric acid 1:1 (v/v) was added to the reaction
mixture. The OD was read at 540 nm after pink
color formation and the percentage of radical scav-
enging of hydroethanolic flower extract of I. bal-
samina was calculated by formula 1.

RESULTS

DPPH free radical scavenging assay: The
hydro-ethanolic flower extract of I. balsamina rad-
ical scavenging capacity was determined using
DPPH assay and the obtained result is presented in
figure 1. As seen in the figure, the graph was plot-
ted against untreated samples indicating the per-
centage of inhibitory effect on DPPH free radicals
after treatment with varying concentrations such
as 10,20,40,60,80 and 100 pg/ml of hydroethanolic
extract of I. balsamina. The results revealed an in-
creasing percentage of inhibition was observed
when increasing concentrations. The maximum
inhibition of 56% was noted at 100 pg/ml hydro-
ethanolic flower extract of I. balsamina.
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Ficure 1. DPPH free radical scavenging activity of hy-
droethanolic flower extract of I. balsamina.

ABTS scavenging assay: The ABTS scaveng-
ing activity of the hydro-ethanolic flower extract
of 1. balsamina evaluated is presented in figure 2.
The figure indicated the percentage of hydro-
ethanolic flower extract ABTS scavenging activ-
ity after treatment with various concentrations
(10,20,40,60,80 and 100 pg/ml) and also gradual
inhibition was observed when the concentration
increased. The extract showed maximum scav-
enging activity as 69% at 100 pg/ml of flower
extract.
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Ficure 2. ABTS scavenging activity of hydroethanolic
I. balsamina flower extract.

Catalase assay: The hydro-ethanolic flower
extract catalase activity was explored using the
catalase assay and the obtained percentage of cat-
alase activity after treatment is displayed in fig-
ure 3. The figure indicates the catalase activity
percentage after treatment with various concen-
trations (10, 20, 40,60, 80, and 100 pg/ml) of
flower extract, and also, the gradual increase of
inhibition was noted while increasing the concen-
tration. The maximum catalase activity was ob-
served as 67% at 100 pg/ml.
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FIGcure 3. Hydro-ethanolic flower extract catalase
activity
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Hydroxyl radical scavenging activity: The
hydro-ethanolic flower extract of I. balsamina scav-
enging activity on hydroxyl radical evaluated is pre-
sented in figure 4: As shown in the figure, the percent-
age of hydroxyl radical scavenging activity of flower
extract various concentrations (10, 20, 40, 60, 80, and
100 pg/ml) showed increasing inhibition of hydroxyl
radicals and the maximum inhibitory activity was ob-
served as 56% after treatment with 100 pg/ml.
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Fi1cure 4. Hydro-ethanolic flower extract of I.

balsamina scavenging activity on hydroxyl radicals.

Nitric oxide scavenging activity: The hydro-
ethanolic I. balsamina flower extract scavenging
activity on nitric oxide determined is presented in
figure 5. The figure indicated the percentage of nitric
oxide scavenging activity after treatment with
different concentrations such as 10, 20, 40, 60,
80, and 100 pg/ml of flower extract which
showed 59/% of inhibition at 100 pug/ml of flower
extract concentration.
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FiGcure 5. Hydro-ethanolic I. balsamina flower extract
scavenging activity on nitric oxide.

DiscussioN

Antioxidants are substances that prevent or
slow down the oxidation process resulting in pro-
tection from various types of oxidative damage
caused by reactive oxygen species that are associ-
ated with a variety of diseases including cancers
and cardiovascular diseases [Mohamed S, Khan J,
2013]. Therefore, antioxidants from natural
sources are gaining much attention due to their
safety and cost-effectiveness. Hence, our study in-
vestigated the antioxidant activity of hydroethano-
lic 1. Balsamina flower extract using various experi-
mental procedures such as DPPH, ABTS, catalase, hy-
drogen peroxide and nitric oxide scavenging activity
revealed potent antioxidant properties. In support of
this, a recent study revealed the antioxidant and anti-
inflammatory efficiency of lipophilic fractions of Liri-
ope platyphylla seeds using several antioxidant pro-
cedures like superoxide anion, DPPH, hydrogen
peroxide, ABTS, nitric oxide, lipid peroxidation,
hydroxyl radicals scavenging, total antioxidant ca-
pacity and reducing antioxidant powers. In addi-
tion, this fraction showed elevated cellular antioxi-
dant capacity through reactive oxygen species for-
mation inhibition along with potent inflammatory
activity. Altogether, the combined data indicated
that lipophilic fractions of Liriope platyphylla seeds
may be an effective antioxidant and anti-inflam-
matory agent [Truong V et al., 2023]. Similarly, the
antioxidant and phytochemical analysis of C. edulis
and P. capensis extracts were evaluated through
various parameters like hydroxyl radical, DPPH
radical scavenging activity, Iron chelating and fer-
ric reduction, superoxide dismutase, glutathione
reductases and catalase revealed the potent anti-
oxidant property in the presence of different types
phytochemicals such as flavonoids, phenolics, to-
copherols and terpenoids which provide the vali-
dation to the extracts used in oxidative stress man-
agement [Muruthi C et al., 2023]. Similarly, elemi-
cin was isolated from n-hexane seed extract of
Myristica fragrans and analysed for their antioxidant
property using Lipid peroxidase, catalase, and
DPPH assays which showed potent antioxidant
properties. In addition, the compound was exam-
ined for its antimicrobial activity revealing its po-
tent activity against various clinically relevant
pathogens which suggested the promising biologi-
cal property of Myristica fragrans that can be used for
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the development of food preservatives and therapeu-
tic agents [Al-Qahtani W et al., 2022]. In vitro,
study revealed the Acalypha indica root methanolic
extract has antioxidant as well as anti-inflamma-
tory properties. Further, in vivo analysis reduced
the edema level after treatment along with a sig-
nificant reduction in white blood cell, C-reactive
protein and platelets. These findings demonstrated
the Acalypha indica root methanolic extract has po-
tent antioxidant and anti-inflammatory properties
which can be used for the drug development pro-
cess [Sahukari R et al., 2021]. The antioxidant and
anti-inflammatory effect of Schinus terebinthifo-
lius Raddi leaves ethyl acetate extract was investi-
gated using various anti-oxidant assays and showed
potent antioxidant activity by the presence of phy-

tochemicals such as gallic acid or quercetin equiv-
alents, Phenol and flavonoid contents [da Silva
Nascimento M et al., 2023]. Overall, the plant ma-
terial and its products have potent antioxidant
properties that can be used for the development of
therapeutic agents.

CONCLUSION

The hydroethanolic 1. Balsamina flower extract
was investigated for its antioxidant properties using dif-
ferent antioxidant assays. The extract showed potent
antioxidant activity which was evidenced by analysing
various parameters. The result provides scientific evi-
dence of the hydroethanolic 1. Balsamina flower ex-
tract has antioxidant activity and it can be used for the
management of oxidative stress.
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