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Introduction

Annonamuricata. (A. muricata) is an Annonaceae plant that has 
received a lot of  attention in recent years due to its therapeutic 
ability.[1, 2] The Annonaceae family has been known for a long 
time, and this species has gotten a lot of  attention because of  its 
bioactivity and common uses. Medicinal plants are widely regard-
ed as the foundation for health protection and treatment.[3] A 
variety of  medicinal applications have been recorded worldwide, 
ranging from the use of  leaves, bark, stems, fruits, and seeds of  
A.muricata.The most popular preparation in traditional medicine 
is bark, root, seed, or leaf  decoction, although there are several 
applications. In A. Muricata, there were more than 212 bioactive 
compounds. The primary constituents are acetogenins, alkaloids, 
and phenols [1, 2, 4].

Natural antioxidants obtained from plant species have sparked 
concern due to their ability to guard against oxygen-derived 
free radicals, which are implicated in the production of  a vari-
ety of  diseases, like cancer, cardiovascular disease, arthritis, and 
degenerative diseases including Parkinson's and Alzheimer's. [5]
A.muricata has been subjected to a slew of  antioxidant tests.. 
The extract's composition varies depending on the solvent used. 
The antioxidant activity of  methanolic, ethanolic, n-butanolic, 
and aqueous leaf  extracts, for example, was calculated by DPPH. 
Aqueous extracts of  fresh A. muricataleaves, for example, is 1000 
times less potent than the commercial antioxidant butylatedhy-
droxytoluene.The anti-oxidant activity of  the pulp as tested by 
ABTS, FRAP, and ORAC suggested that the antioxidant com-
pounds from A. muricataare mostly lipophilic, with hydrogen do-
nation as the mechanism of  action [6]. Some of  the methods used 
for determining the total antioxidant capacity included the free 
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radical scavenging capacities using DPPH and the ABTS+ assays, 
determination of  oxygen radicals by the ORAC assay, reduction 
power by the FRAP assay and b- carotene bleaching [1].

Inflammation is a rapidly growing area of  research with potential 
intervention targets in a variety of  disorders, including asthma, 
hypertension, Crohn's disease, Alzheimer's disease, cardiovascular 
disease, diabetes, elevated blood pressure, and, most notably, can-
cer.Due to the major adverse effects of  steroid and Nonsteroidal 
Anti-inflammatory Drugs (NSAIDs), natural compounds used in 
nutritional supplements and herbal therapies, which have been 
used for years to reduce pain and inflammation, are gaining in 
popularity.A large number of  natural compounds act by inhibit-
ing inflammatory signalling channels, which are also targets of  
NSAIDs.[7]

Antinociception (pain sensitivity reduction) is thought to work 
by inhibiting cyclooxygenases (COX) and lipoxygenases (LOX) 
through inflammatory mediators like flavonoids found in plant 
extracts.

Annonamuricatahas been proven as an efficient antiinflammatory 
agent in various studies. [8] Number of  in vitro studies have dem-
onstrated the biomedical application of  the plant. Furthermore, 
in xylene-induced ear edoema mice and Complete Freund's adju-
vant (CFA)–induced arthritis rat models, leaves extract of  Gravi-
ola was found to have a significant anti-inflammatory effect. In 
CFA-induced arthritis rats, they also found that proinflammatory 
cytokines such as tumour necrosis factor (TNF-) and interleu-
kin-1 (IL-1) were significantly suppressed.The anti-inflammatory 
effects of  A.muricata are thus shown to be mediated by inflam-
matory mediator suppression. [9]

Nanoparticles have specific physicochemical, optical, and biologi-
cal properties that allow for the integration of  multifunctional ca-

pabilities that allow for the attachment of  several therapies, result-
ing in more effective care. [10] The desired size, surface charge, 
gene and drug loading capability, and regulated release can all be 
easily engineered.Their optical properties have been used in MRI 
and ultrasound imaging as diagnostic agents. These vectors are 
nonviral vectors, and they can be considered superior to viral vec-
tors in terms of  carrying larger nucleic acid molecules and combi-
nation therapies with reduced immunogenic responses.

Zinc oxide (ZnO) is a catalytic, semiconducting, piezoelectric, op-
toelectronic, and pyroelectric inorganic compound [11]. nanopar-
ticle chemistry, nanoparticle synthesis has proved to be reducing 
or totally removing the use of  high temperatures, pressures, haz-
ardous substances, space, and resources used to set up equipment 
and heavy machinery for physical and chemical synthesis. Plant 
compounds coat the nanoparticles during the synthesis process, 
allowing for a wide range of  biomedical applications based on the 
plant compound. [12]

Materials And Method

Graviola Leaves Extract Preparation 

The leaves of  Graviola were shade dried, powdered, and aque-
ous extract was prepared by Soxhlet apparatus for 8 h using rota 
evaporator (PBV-7D).1 gm of  plant leaves extract was dissolved 
in 100 ml of  distilled water and boiled for 10-20 minutes and fil-
tered by whatman filter paper.

Zinc Nanoparticles Characterisation

For zinc oxide nanoparticles. 40ml of  plant extract was mixed 
with 50 ml of  20Mm of  Zinc sulphate and colour change was ob-
served on 6 hourly basis. After nanoparticle formation, solution 

Figure 1. Dried powdered leaves of  A. muricata.

Figure 2. Ethanolic leaves extract of  A.muricata.

Figure 3. A. muricata mediated Zinc oxide nanoparticles after characterisation.
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was centrifuged at 10000 rpm for 15mins. Pellet was collected and 
kept in a hot air oven and stored.

Antioxidant Activity

DPPH Method: DPPH assay was used to test the antioxidant 
activity of  biogenic synthesized zinc oxide nanoparticles. Diverse 
concentrations (2-10 μg/ml) of  Annonamuricata leaf  extract in-
terceded zinc oxide nanoparticle was mixed with 1 ml of  0.1 mM 
DPPH in methanol  and 450 µl of  50 mMTrisHCl 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  in-
hibition was determined from the following equation,

% inhibition = Absorbance of  control- Absorbance of  test sam-
ple × 100/Absorbance of  control

Anti Inflammatory Activity

Albumin Denaturation Assay: The anti-inflammatory activity 
of  Annonamuricata leaf  extract interceded zinc oxide nanoparti-
cle was tested by 0.05 mL of  Annonamuricata of  various fixation 
(10µL, 20µL, 30µL, 40µL, 50µL) was added to 0.45 mL bovine 
serum albumin(1% aqueous solution) and the pH of  the mixture 
was acclimated to 6.3 utilizing a modest quantity of  1N hydro-

chloric acid. These samples were incubated at  room temperature 
for 20 min and then heated at 55°C in a water bath for 30 min.
The samples were cooled and the absorbance was estimated spec-
trophotometrically at 660 nm. Diclofenac Sodium was used as the 
standard. DMSO is utilized as a control. Percentage of  protein 
denaturation was determined utilizing following equation,

% inhibition= Absorbance of  control- Absorbance of  sample x 
100/Absorbance control

Results

The anti-inflammatory activity of  zinc oxide nanoparticles syn-
thesised using Annonamuricata leaves extract is highest at 50μL 
concentration, where the absorbance is 0.934 at 660nm, which 
is as effective as the standard drug diclofenac, as shown by the 
findings. The findings also show that zinc oxide nanoparticles 
synthesised with Annonamuricata leaves extract have the highest 
antioxidant activity at 50μL with an absorbance of  1.136, making 
them as effective as the regular drug vitamin C.

Discussion

A good diet rich in natural fruits and vegetables has been linked 
to better health and a lower risk of  diseases like cancer. Phyto-
chemicals including phenols, phenolic acids, alkaloids, flavonoids, 

Figure 4. Anti inflammatory activity.

Figure 5. Antioxidant activity.

Figure 6. Represents anti inflammatory activity of  A.muricata in comparison with diclofenac.

Figure 7. Represents antioxidant activity of  A.muricata in comparison with Vitamin c.
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carotenoids, and vitamins all play a part in improving immunity.
Graviola is a Portuguese variant of  the common name Soursop. 
Graviola is high in secondary class metabolites including sapo-
nins, alkaloids, terpenoids, flavonoids, coumarins, and tannins, 
making it a promising antioxidant and anticancer medication [13]. 
Graviola leaves, fruits, and barks are used by herbalists to treat 
stomach problems, fever, parasitic infections, and hypertension.

DPPH is a type of  unstable free radical that accepts an electron or 
hydrogen radical to transform into a stable diamagnetic molecule 
that is commonly used to study the radical scavenging behaviour 
of  leaf  extracts. Quantitative research showed that both extracts 
scavenge free radicals in a dose-dependent manner, which could 
be due to their electron donating properties.

The formation of  auto-antigens in some arthritic diseases may be 
caused by denaturation of  tissue proteins. Denaturation of  tis-
sue proteins is therefore a proxy for inflammatory and arthritic 
diseases. As a result, agents that prevent protein denaturation may 
be a good candidate for anti-inflammatory drug production.With 
this idea in mind, the in vitro test was done as a preliminary screen 
to check presence of  anti-inflammatory property before doing 
the in vivo test. In the present study, the protein denaturation 
bioassay was selected for in vitro assessment of  anti-inflammato-
ry property of  ethanolic extract of  A. muricata leaf  parts with a 
wide range of  dose concentrations.[14]

In our study  good Anti Inflammatory properties were evident 
when compared to the standard. The highest effect was evident at 
50µl and the least was found in 10µl using albumin denaturation 
assay and analysed in a wavelength of  660nm. The efficiency of  
the Anti Inflammatory property increases with increase in con-
centration. The varying concentrations showing varying absorb-
ance at 517nm wavelength, at 10µl, 20µl, 30µl, 40µl, 50µl the ab-
sorbance found were 0.102, 0.327, 0.375, 0.648, 0.934 respectively 
as mentioned in table 1.

Similarly our study showed significantly good antioxidant proper-
ties when compared to the standard. At 50µl concencentration 
the highest reading was noted as 1.136 using DPPH assay and 
further analysing in wavelength of  517nm. It was notable that 

the efficiency decreased with decreasing concentrations. The least 
efficiency was found in 10µl. The varying concentrations of  10µl, 
20µl, 30µl, 40µl, 50µl at a wavelength of  517nm  showed an ab-
sorbance of  0.628, 0.714, 0.774, 0.926, 1.136 respectively as men-
tioned in table 1.2

Gavamukulya et al. found that when ethanolic and aqueous ex-
tracts of  Graviola leaves were tested on EACC, MDA, and SKBR3 
cell lines, the aqueous extract had higher free radical inhibition 
and antioxidant activity than the ethanolic extract. Throughout 
their range of  conceiving, the ethanolic extracts had a high selec-
tivity for cancer spleen cells while sparing normal spleen cells.[15]. 
This is in accordance with our study where the anti inflammatory 
and antioxidant properties of  A.muricata are emphasised.

Studies by Syed Najmuddin et al [16] stated that the effect of  An-
nonamuricata as an antioxidant against lipid per- oxidation in 4 T1 
tumor samples. The investigations was based on the of  the level 
of  malondialdehyde (MDA), where it was found that A.muricata 
has a good profile to be a candidate for breast cancer treatment 
.Also the article demonstrated the anti inflammatory property of  
A.muricata in breast  cancer cell lines where there was reduced 
inflammation.Previously, JA Badmus et al [17] proved that the 
synthesized AgNPs using the leaf  extract of  A. muricata showed 
strong in vitro antioxidant activity against the HaCaT cell line.
The synthesized AgNPs effectively scavenged DPPH in a dose-
dependent manner with IC50 values of  51.80 μg/ml against 
standard Trolox with 5.25 μg/ml [18-32]. These studies are also 
in line with our research, which explained A.muricata's anti-in-
flammatory and antioxidant properties.

As a result, based on previous research and our findings, it is rea-
sonable to assume that, at higher concentrations, the antioxidant 
activity was comparable to vitamin C, and the anti-inflammatory 
activity of  A. Muricata controlled zinc oxide nanoparticles was 
comparable to that of  commercial anti-inflammatory diclofenac.

Conclusion

With this backdrop, it can be concluded  thatA.muricata medi-
ated zinc oxide nanoparticles could exhibit anti inflammatory and 

Table 1. Anti inflammatory activity of  A.muricata.

CONCENTRATIONS WAVELENGTH ABSORBANCE
50μL 660nm 0.934
40μL 660nm 0.648
10μL 660nm 0.375
20μL 660nm 0.327
30μL 660nm 0.102

Table 2. Antioxidant activity of  A.muricata.

CONCENTRATIONS WAVELENGTH ABSORBANCE
50μL 517nm 1.136
40μL 517nm 0.926
30μL 517nm 0.774
20μL 517nm 0.714
10μL 517nm 0.628
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antioxidant properties at higher concentrations against commer-
cial agents thereby supporting the therapeutic potential of  this 
nanoparticle leaf  extract. Further investigations can be done to 
emphasise its various medical applications.
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