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Abstract:
Background:
Nanotechnology, the branch of science, which has application in medicine with a 1–100 nm
dimension range which is known as nanomedicine. Zinc Oxide nanoparticles are an essential part
in diagnostics, biomolecular location, and microelectronics. Nanoparticles synthesized by natural
products have become significant due to their ease and biodegradability.
Aim: The main aim of this study was to employ Symplocosracemose (lodhra) and Cinnamomum
cassia (cinnamon) extract in the formulation of zinc oxide nanoparticles and check the antioxidant
activity
Materials and methods:Lodhra bark and cinnamon were collected. One gram of Lodhra and
cinnamon bark is blended with 100 ml of distilled water and boiled for 3-5 mins in a heating
mantle and separated by using filter paper. The lodhra formulation is added to the zinc Nitrate fine
particles that are mixed in distilled water. Formulation is kept in vibrator and for every 2 hrs the
values were taken for analyzing the nanoparticles. SymplocosRacemosa mediated copper
nanoparticles were characterized by UV-Visible spectrophotometer and TEM. Further the
SymplocosRacemosa mediated nanoparticles were subjected to DPPH assay to determine the
antioxidant activity.
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Results:The herbal formulation showed a maximum of 85% antioxidant activity which is
significantly equivalent to standard i.e. ascorbic acid(90%) against DPPH assay. It is also evident
that as the volume of the nanoparticles increases, there will be an increase in the antioxidant
activity.
Conclusion:Zinc oxide nanoparticles using lodhra, cinnamon bark extract. The synthesis zinc
oxide nanoparticles showed significant antioxidant activity along with standard i.e. ascorbic acid
in DPPH free radicals and H2O2 assay. ZnO Np are economical, easy and biodegradable products,
which could be developed into different pharmaceutical areas.
Keywords: Zinc Oxide, lodhra, cinnamon bark, Antioxidant, DPPH
INTRODUCTION
In the earlier years, the evaluation of nanoparticle properties has been a significant area in
biomedical sciences.(1) Nanoparticles have both physical and chemical properties and they are
small in size with vast surface area, good reactivity as they differ from greater quantities of bulk
materials of the same properties.(2) The materials of smaller size will have different properties
when compared to materials at larger size due to the surface area and substantivity. They are used
to treat the microbial infections, which in turn predominately causes the increase in the usage of
herbal medications.(3) Most commonly used method for the synthesis of nanoparticles is the
physical, whereas the chemical method is not used as it is toxic to the environment. Plant extracts
and microorganisms are rapid, eco-friendly, non-pathogenic, and economical.(4)
Out of various nanoparticles, Zinc Oxide have simple handling techniques, budget friendly, has an
extensive variety for the utilization of the protected material. Based on these properties, Zinc oxide
is playing the major role in the field of biomedical science research.(5) Nanoparticles of zinc oxide
plays a major role in diagnostics and microelectronics.(6) For the production nanoparticles, various
methods such as chemical reduction, laser ablation, solvothermal, inert gas condensation, and the
sol-gel method are used. Based on the standard technique, enormous amounts of nanoparticles are
prepared in less time, but the toxic chemicals that are induced are used to preserve the strength, as
it is lethal to the surrounding area.(7)
Symplocosracemosa, otherwise called as Lodhra in Hindi. It is a common, traditional medicine
which is practiced by the Ayurvedic specialists. They are predominantly seen in northern, eastern
India. The Symplocos genus consists of 300-500 species of the Symplocaceae family. (8) Out of
which sixtyeight species are seen in India. It is an evergreen tree, which helps make the body firm.
It also removes excess fluids from skin.(9) It has a wide range of pharmacological activity.
The plant leaves, root and branch is used for the treatment for gastrointestinal problems, liver
diseases, uterus related symptoms and eye infections.(10) Based on the clinical reports, the bark
of the plant is effective against cancer, diabetics, oxidative, inflammatory properties and also
contains other useful effects in wound healing and hepatoprotective(11)
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Cinnamon belongs to the genus Cinnamomum, the spice which is extracted from the inner bark of
the tree. It has natural flavor, and helps in formation of warfarin which is the drug for blood
thinning.(12) It has many other useful properties that are effective against inflammation ,oxidation
and microbial properties, which helps to decrease the risk of cardiac diseases, diabetes and
cancer. It plays a major role against oxidative stress.(13)
Individual properties of Lodhra and cinnamon bark have been studied in previous articles, however
combined effects of lodhra and cinnamon bark formulation have not yet been explored. The
objective of this research is to evaluate the antioxidant properties using lodhra and cinnamon bark
extract.
MATERIALS AND METHODS
Plant extract preparation:
Lodhra bark and cinnamon were collected. One gram of Lodhra and cinnamon bark is
blended with 100 ml of distilled water and boiled for 3-5 mins in a heating mantle and separated
by using filter paper.
Preparation of zinc oxide nanoparticles:
The 40 ml of lodhra formulation is added to the zinc oxide fine particles that are mixed in 60ml
of distilled water. Formulation is kept in vibrator and for every 2 hrs the values were taken for
analyzing the nanoparticles. (Figure 1 )

Figure 1: Preparation of lodhra and cinnamon bark in zinc oxide nanoparticles.
DPPH Method
Antioxidant activity
the antioxidant activity of biogenically synthesized zinc oxide nanoparticles is determined by
using DPPH Assays. various concentrations (10µL,20µL,30µL,40µL,50µL) of lodhara and
cinnamon bark extract reinforced with zinc oxide nanoparticle was mixed with 1 ml of 0.1 mM
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DPPH in methanol and 450 µl of 50 mM Tris HCl buffer (pH 7.4) and incubated for 30 minutes.
Later, based on the absorbance at 517 nm, the reduction in the amount of DPPH free radicals was
calculated. The standard used was the Ascorbic acid.
The percentage of inhibition was determined from the following equation,
% inhibition = Absorbance of control - Absorbance of test sample × 100
Absorbance of control
Hydroxyl radical scavenging assay:
Freshly prepared solutions of various concentrations (10µL,20µL,30µL,40µL,50µL) was mixed
with 28mM of 2-deoxy-2-ribose, 200µM Fecl3 and 1.04mM EDTA and 100µL ascorbic acid,
which was incubated for one hour at 37°C against the blank solution. The positive control was
Vitamin E.
RESULTS
When the concentration of the nanoparticle is 10μL the antioxidant activity was 65% , 20μL of
nanoparticle showed 70% of antioxidant activity, 30μL of nanoparticle showed 78% of antioxidant
activity , 40μL of nanoparticle showed 80% of antioxidant activity , 50μL of nanoparticle showed
85% antioxidant activity and the standard which is the ascorbic acid showed maximum of 90%
antioxidant activity against DPPH assay.(Graph 1)
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Graph 1 : When the concentration of the nanoparticle is 10μL the antioxidant activity was 65% ,
20μL of nanoparticle showed 70% of antioxidant activity, 30μL of nanoparticle showed 78% of
antioxidant activity , 40μL of nanoparticle showed 80% of antioxidant activity , 50μL of
nanoparticle showed 85% antioxidant activity and the standard which is the ascorbic acid showed
maximum of 90% antioxidant activity against DPPH assay.
The graph 2 shows the Antioxidant activity against H2O2 assay, it is showed that concentration of
the nanoparticle is 10μL the antioxidant activity was 50% , 20μL of nanoparticle showed 60% of
antioxidant activity, 30μL of nanoparticle showed 78% of antioxidant activity , 40μL of
nanoparticle showed 80% of antioxidant activity , 50μL of nanoparticle showed 85% antioxidant
activity and the standard which is the vitamin howed maximum of 90% antioxidant activity.

Graph 2: The Antioxidant activity against H2O2 assay, it is showed that concentration of the
nanoparticle is 10μL the antioxidant activity was 50% , 20μL of nanoparticle showed 60% of
antioxidant activity, 30μL of nanoparticle showed 78% of antioxidant activity , 40μL of
nanoparticle showed 80% of antioxidant activity , 50μL of nanoparticle showed 85% antioxidant
activity and the standard which is the vitamin howed maximum of 90% antioxidant activity.
DISCUSSION
In recent times there is a drastic progress in the field of nanoparticle synthesis as compared to the
early part of the century.(14) They are physical and chemical methods for nanoparticle synthesis.
In order to maintain stability, various techniques are enforced as binding molecules and it takes
less time to synthesize large amounts of nanoparticles, which in turn causes environmental
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toxicity.(15) Many studies have been conducted on different nanoparticles against various plant
extracts as they are cost effective and eco friendly.(16)
The commonly used assay for the evaluation of antioxidant property is 1-Diphenyl-2picrylhydrazyl (DPPH) assay as there is the transfer of electron density of oxygen to the nitrogen
of odd electron in DPPH could be the cause of antioxidant property of ZnO nanoparticles.(17)(18)
The concentration of the nanoparticle is 10μL the antioxidant activity was 65% , 20μL of
nanoparticle showed 70% of antioxidant activity, 30μL of nanoparticle showed 78% of antioxidant
activity , 40μL of nanoparticle showed 80% of antioxidant activity , 50μL of nanoparticle showed
85% antioxidant activity and the standard which is the ascorbic acid showed maximum of 85%
antioxidant activity against DPPH assay. In this study, results shows that the concentration is
directly proportional to antioxidant activity of the nanoparticles. The maximum percentage was
noted at 50 μL concentration of Zinc Oxide nanoparticles mixed with lodhra and cinnamon extract.
The values for antioxidant properties of Zinc Oxide nanoparticles was lesser than the standard
values at all concentrations. The study conducted by Abeysekera, et al concludes that the
antioxidant activity of ZnO NPs is almost to equivalent to the control group ie. vitamin C which
was assessed via DPPH activity. (19,20)
The earlier studies have shown the antioxidant activity of ZnO NPs synthesized using green tea
leaf (Camellia sinensis)and neem leaf (Azadirachta indica) extract.(21) The characteristics of
antioxidants is to remove free radicals.(22) Study done by Singh et al , have been conducted on
zinc oxide nanoparticles, the activity of scavenging radical in the plant extract was improved
during the preparation of ZnO NPs.(23)
Ours is the first study to explore the potential of two herbal extracts synthesized in zinc oxide
nanoparticles. This extract can be used in the development of antioxidant products.
CONCLUSION
The synthesis zinc oxide nanoparticles showed significant antioxidant activity against DPPH free
radicals and H2O2 assay. It is evident that concentration is directly proportional to antioxidant
activity of the nanoparticles. Combined effects of lodhra and cinnamon bark formulation was not
explored till date. ZnO Np are economical, easy and biodegradable iproducts, which could be
developed into different pharmaceutical areas. Various in vivo experiments should be conducted
for this study for understanding the effect of ZnO NPs and its properties in biomedical science.
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