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ABSTRACT

Background: Most people agree that medicinal plants form the basis for health care prevention and
therapy. Annona muricata Most people agree that medicinal plants form the basis for health care
prevention and therapy. A. muricata is a member of the Annonaceae family of plants, and a number
of medicinal uses for its leaves, bark, stems, fruits, and seeds have been documented throughout the
world. The main components of A. Muricata, which contains more than 212 bioactive chemicals,
include acetogenins, alkaloids, and phenols.

Aim: To evaluate the free radical scavenging activity of selenium nanoparticles using Annona
muricata fruit extract.

Materials and methods: The fruit extract was prepared and selenium nanoparticle characterisation
was done. The antioxidant activity through DPPH and H202 assays were done at different levels of
concentration.

Results: At greater concentrations , A.muricata exhibited remarkable antioxidant activities equivalent
to conventional agents.
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INTRODUCTION chemotherapeutic drugs are derived from
Natural substances originating from plants and  botanical natural compounds. However, in
their derivatives have long been utilised to treat ~ addition to these significant medications, a
a variety of illnesses, including cancer(l). number of unrefined herbal or botanical
Recent research has concentrated on the formulations have also demonstrated promise
development, management, and prevention of  €fficacy for cancer and other diseases. Graviola is
cancer using these substances, although there is  one such wonder plant that belongs to
still opportunity for development (2). Directly or ~ Annonaceae family,
indirectly, a number of popular
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Annona genus and muricata species(3).Alternate
names for this evergreen plant, which is primarily
found in tropical and subtropical regions of the
world, include graviola, soursop, guanabana,
guanavana, guanaba, corossol épineux, huanaba,
toge-banreisi, durian benggala, nangka blanda,
and cachiman épineux. Graviola's beneficial
effects against anticonvulsant, antiparasitic, anti-
arthritic, antimalarial, antidiabetic,
hepatoprotective, and anticancer activities have
been observed by a variety of laboratories (4,5).
According to biological and chemical
characterization investigations, the primary
components of Graviola are annonaceous
acetogenins.(6)

On A. muricata, various antioxidant screens have
been carried out. Natural antioxidants derived
from plant species have gained popularity
because of their capacity to defend against
oxygen-derived free radicals, which are linked to
the onset of a variety of diseases, including
cancer, cardiovascular disease, arthritis, and
degenerative conditions like Parkinson's and
Alzheimer's(7). For instance, the antioxidant
activity of leaf extracts in methanolic, ethanolic,
n-butanolic, and aqueous forms was assessed
using DPPH. For instance, the commercial
antioxidant butylated hydroxytoluene is 1000
times more powerful than aqueous extracts of
fresh A. muricata fruit(8). According to tests for
ABTS, FRAP, and ORAC, the pulp's anti-
oxidant activity indicated that the antioxidant
chemicals from A. muricata are primarily
lipophilic, with hydrogen donation serving as the
mechanism of action.(9)

Because of their unique physicochemical,

optical, and biological characteristics,
nanoparticles can attach many therapies,
enabling the integration of multifunctional

capabilities that improves treatment. It is simple
to engineer the desired size, surface charge, gene
and drug loading capacity, and regulated
release.(11) Their optical qualities have been
utilised as diagnostic tools in MRI and ultrasound
imaging. These nonviral vectors are preferable to
viral vectors in that they can transport larger
nucleic acid molecules and deliver combination
medicines with fewer immunogenic
reactions.(12)

Selenium is a metalloid that exists in selenite
(Se0)2, selenate (Se0)2, selenide (Se)2, and
elemental selenium (Se0), among other oxidation
states.While plants obtain the majority of their
selenium from the environment and can be found
in the air, soil, and in the presence of organic
selenium, inorganic selenium is more common in
soil. There are claims that selenium, an important
vitamin derived from dietary sources, has both
therapeutic and Ichemopreventive effects.
Inorganic selenium from the soil is transformed
by plants into selenomethionine, which is then
substituted for methionine in their proteins. The
body needs selenium, a trace element that can
scavenge free radicals and protect DNA from
oxidative damage.(13)

MATERIALS AND METHODS
Graviola Extract Preparation
100 ml of distilled water and 10 g of fruit extract
were combined, heated for 10 to 20 minutes, and
then filtered through whatman filter paper.

FIGURE 1: Graviola fruit pulp
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Selenium Nanoparticles Characterisation

For Selenium nanoparticles 50 of plant extract
was mixed with 50 ml of 20Mm of Sodium
selenite and colour change was observed on 6

hourly basis. After nanoparticle formation,

solution was centrifuged at 10000 rpm for
15mins. Pellet was collected and kept in a hot air
oven and stored.

FIGURE 3: Visual observation

Antioxidant Activity

Dpph Method

DPPH assay was used to test the antioxidant
activity of biogenic synthesized zinc oxide
nanoparticles. Diverse concentrations (2-10
pg/ml) of Annona muricata leaf extract
interceded zinc oxide nanoparticle was mixed
with 1 ml of 0.1 mM DPPH in methanol and 450
pl of 50 mM  Tris HCI buffer (pH 7.4) and
incubated for 30 minutes.Later, the reduction in

the quantity of DPPH free radicals was assessed
dependent on the absorbance at 517 nm. BHT
was employed as control. The percentage of
inhibition was determined from the following
equation,

% inhibition=  Absorbance of
Absorbance of test sample x 100

control-

Absorbance of control
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FIGURE 4: Antioxidant activity using DPPH assay

Hydroxyl Radical Scavenging Assay

Minor modifications were made to the Halliwell
method [Halliwell et al., 1987] in order to carry
out the assay.Every solution was made from
scratch.In 1.0 mL of the reaction mixture, there
were the following ingredients: 500 mL of a
solution of different concentrations of Carcia
papaya (10 to 80 g), 200 mL of 200 mM Fecl3

and 1.04 mM EDTA (1:1 v/v), 100 mL of H202
(1.0 mM), and 100 mL of ascorbic acid (1.0
mM).The TBA reaction was used to gauge the
degree of deoxyribose breakdown following an
hour-long incubation time at 37°C.Using a blank
solution as a reference, calculate the absorbance
at roughly 532 nm. A positive control was
utilised, which was vitamin E.

H202 Assay
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FIGURE 5: Antioxidant activity using H202 assay

RESULTS AND DISCUSSION
One of the most significant traditional medicinal
plants, Annona muricata, contains a wide range
of chemicals with different pharmacological
properties. In this study, antioxidant A. muricata
fruit extract was used to make selenium
nanoparticles. The effect was increased by A.
muricata- like pharmaceutical activity [13]. The
DPPH reagent was used to test the antioxidant
activity. After 30 minutes of incubation,
absorption measurements were performed to
allow for a reaction to take place between the test
samples and DPPH free radicals. This antioxidant

test is based on the measurement of DPPH
discoloration after reacting with samples. Proton
donations to radicals are the mechanism by which
antioxidants capture DPPH radicals. The colours
that change from the originally concentrated
violet to pale yellow can be seen as evidence of
this. This modification demonstrates the sample's
antioxidant activity [14].The colour change in
DPPH that corresponds to the energy of free
radicals would be more yellow the higher the
concentration of the sample containing
antioxidant compounds. when DPPH exhibited a
propensity for radical state instability.
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Diphenylpicrylhydrazyl (DPPH) has one N atom
with an unpaired electron, which can bind to an
atom that can donate electrons (the H atom) to
form stable diphenyl picrylhydrazine when it
reacts with substances that can reduce free
radicals, as shown by the presence of purple
fading from DPPH solutions (DPPH-H) [15].

In the present study, a visible color change was
observed between different concentrations. Thus
from the visual observation, it can be identified
that the antioxidant activity is higher in SeNp A.
muricata flower extract.Due to their ability to
donate electrons, all concentrations of extracts
significantly and dose-dependently scavenged
free radicals, according to quantitative analysis.
The findings also suggest that the extracts may
shield biomolecules in vulnerable biological and
food systems from reactive radical species
damage. One method does not adequately assess
the antioxidant capacity of plant-based extracts
because different antioxidant compounds may act
via various mechanisms. Therefore, the current
study used two different tests to gauge the
extract's antioxidant potential. The results of the
DPPH and H202 assays showed that the
antioxidant  potentials  increased  dosage-
dependently over a range of values with distinct
extract-specific efficiencies. Baskar et al in 2007
identified that A. muricata leaves have
antioxidant activity. But none of the studies have
used Selenium nanoparticle-coated A. muricata
flowers [16]. This is the first study to combine A.
muricata flower extract and SeNp. The
antioxidant property shows the pharmaceutical
effect of the extract.

Moreover, Jabir et al in 2021 identified silver
nanoparticle-coated A. muricata extract (AgNPs)
to have an apoptosis-inducing capacity in cancer
cells. The study showed that the AgNPs
prevented the proliferation of THP-1 and AMJ-
13 cells. In the meantime, in both in vivo and in
vitro models, the AgNPs markedly increased
autophagy and decreased IL-1b and NLRP3
levels. While NLRP3 inflammasome degradation
was increased, IL-1 secretion was reduced. These
results suggest that AgNPs exert an anti-
proliferative activity against THP-1 and AMJ-13
cells by inducing the p53 protein pathway and
stimulating apoptosis through mitochondrial
damage. In addition, IL-1 and NLRP3
inflammasome activation were decreased by
AgNP-induced autophagy. This showed that the
AgNPs increase autophagy regulated by the IL-1

pathway through two unique novel mechanisms.
The first one controls IL-1, caspase-1, and ASC
activation, and the second one targets NLRP3 for
lysosomal degradation [17]. Thus this previous
evidence proves the importance of nanoparticle-
coated A. muricata extracts.

Interestingly, Hasmila et al 2019 analyzed the
antioxidant activity of A.muricata extracts and
proved that the plant indeed has a high
antioxidant capacity and could be beneficial [18].
Accumulating shreds of evidence suggest that A.
muricata is of high value and being a naturally
occurring edible plant, A. muricata has a wide
range of therapeutic potentials. It has a long
history of being used traditionally in India to treat
a variety of illnesses. The phytochemicals in A.
muricata's methanolic and aqueous leaf extracts
were identified in earlier studies, which also
confirmed the plant's capacity to scavenge free
radicals and protect DNA. The present study
added to evidence that SeNP-coated A. muricata
flower extracts also possess antioxidant activity
and on further analysis could be used as a
pharmaceutical agent. Hence further analysis is
required to validate the pharmaceutical ability of
SeNP-coated A. muricata fruit extracts.

CONCLUSION
The study concludes that, the aqueous extract of
A. muricata has promising therapeutic
compounds which possess significant radical
scavenging in a dose-dependent manner thereby
providing an evidence for the development of a
potent ethano medicine.
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