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ABSTRACT

Background: Biological methods for nanoparticle (NP) synthesis using microorganisms, enzymes,
and plants or plant extracts have been suggested as possible eco-friendly alternatives to chemical
and physical methods.

Aim: The aim of the current study is to synthesize Zinc oxide nanoparticles (ZnO NPs) mediated by
Abies webbiana and to evaluate its antioxidant activity.

Materials and Methods: Bio-mediated synthesis of metal oxide nanoparticles using A. webbiana is
a promising alternative to traditional chemical synthesis. The antioxidant activity of zinc oxide (ZnO)
NPs was synthesised using DPPH radical scavenging assay.

Results: The ZnO NPs were identified by dark brown color and the surface plasmon
resonance was positioned at a peak at 290 nm. Finally, the current study has clearly
demonstrated that the ZnO NPs are responsible for significant high antioxidant activities.
Conclusion: Therefore, the study reveals an efficient, eco-friendly, and simple method for the
green synthesis of ZnO NPs using a green synthetic approach.
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1. INTRODUCTION

In this modern period, nanoscience and
nanotechnology are growing branches of science
that deal with various processes like fabrication
and characterization of different nano metals and
non-metal of different sizes, shapes and
compositions [1]. Nanoparticles are the particles
with size ranging from 1 nm to 100 nm providing
solutions to environmental and technological
challenges and applied in almost all the fields.
Nanotechnology is mainly used to produce and
process products eco-friendly and to minimize
the use of hazardous environments [2].

Green chemistry is known as implementation,
development and designing of chemical products
and making it eco-friendly and biocompatible to
be used in medicine and food industry [3]. It was
found to be more suitable than other methods. In
this method, the plant extract is used both as a
capping and reducing agent for synthesizing the
zinc oxide nanoparticles because of the
presence of reducing properties in the leaf
extract.

The scientific name of Talisapatra is Abies
webbiana, it is considered to have antimicrobial
and antioxidant properties and hence chosen for
this study to synthesize nanoparticles from this
[4]. Nanoparticles containing antioxidant and
antimicrobial properties are considered as a new
trend of medicinal and therapeutic agents and
even in the prevention of deterioration of food
and pathogenic microorganisms. Green
synthesized ZnO NPs exhibited moderate
bacterial activity against Gram positive and Gram
negative bacteria and free radical scavenging
activity [5].

A wide variety of physical and chemical
processes for the synthesis of ZnO
nanostructures have been developed including
laser ablation, hydrothermal, electrochemical
depositions [6], sol gel [6,7], chemical vapor
deposition [8], thermal decomposition [9],
combustion [10,11], ultrasound, [12] microwave-
assisted combustion method, [13] two-step
mechano chemical-thermal synthesis, [14]
anodization, [14,15] co-precipitation, [16] and
electrophoretic deposition [16,17] methods. Even
though the exact mechanism of shape and size
control of these structures have not been
established and mentioned in the literature for
the preparation of a number of self-assembled

structures reported [18]. Chemical synthesis
methods lead to the adsorption of toxic chemical
species onto the surface that may have adverse
effects in medical applications. As a result,
researchers in the field of synthesis of
nanoparticles and assembly have turned to
biosynthesis methods for nanopatrticle
production, which employ plants, fungi, bacteria
and enzymes and represent possible eco-friendly
alternatives to chemical and physical methods
[19]. To date, green synthesis of ZnO NPs by
plants such as Calotropis procera, [20] Aloe
barbadensis miller [21], and Poncirus trifoliate
[22] have been reported.

ZnO metal-semiconductor nanocomposites with
hierarchical nanostructure have been prepared
by the hydrothermal synthesis. Biomolecule-
assisted hydrothermal method is an efficient
route for the fabrication of ZnO nanocomposites.
Ag NPs on the ZnO act as electron sinks,
improving the separation of photogenerated
electrons and holes, increasing the surface
hydroxyl contents ZnO, facilitating trapping the
photo-induced electrons and holes to form more
active hydroxyl radicals, and thus enhancing the
ZnO photocatalytic efficiency [23]. Our team has
extensive knowledge and research experience
that has translate into high quality publications
[24-43]. The aim of the current study is to
evaluate the antioxidant activity of A. webbiana
mediated Zinc oxide nanoparticles (ZnO NPs).

2. MATERIALS AND METHODS
2.1 Preparation of Leaf Extract

The A. webbiana leaves were gathered and
washed double distilled water to remove dust
particles. The leaves were dried and grained with
mortar. The leaf extract sample was mingled with
100 mL of double distilled water and kept at 60
degree Celcius in heating mantle. Using
whatman No 1 filter paper, the sample was
filtered. Then the final extract of the leaf was
stored.

2.2 Synthesis of Zinc Oxide Nanoparticles

About 1 mM of 50 mM of zinc sulfate dissolved in
80 mL of double-distilled water. The plant extract
of A. webbiana was added with metal solution
and was made into 100 mL solution. The color
change was observed visually and photographs
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were recorded. The solution is kept in a magnetic
stirrer/orbital shaker for NP synthesis.
2.3 Characterization of A. webbiana
Mediated ZnO NPs

The synthesized NPs solution is preliminarily
characterized using UV-visible spectroscopy; 3
mL of the solution is taken in cuvette and
scanned in  double- beam UV-visible
spectrophotometer from 300 nm to 700 nm
wavelength and the results were recorded at
different time periods.

2.4 Preparation of ZnO NPs Powder

The NPs solution is centrifuged using Lark
refrigerated centrifuge. The solution of ZnO NPs
is centrifuged at 8000 rpm for 10 min, and the
pellet was collected and washed with distilled
water twice. The final purified pellet is collected
and dried at 100-150°C NPs for 24 h. Finally, the
NPs powder is collected and stored in an airtight
Eppendorf tube.

2.5 Antioxidant Activity

DPPH radical scavenging assay was done to
assess the antioxidant property of the extract.
The DPPH is considered as a stable lipophilic
free radical, having nitrogen at the center
exhibiting purple color. The antioxidant donates
an electron to the DPPH radical and the
change in absorbance occurs at a wavelength of
517 nm and the color changes to pale yellow
slowly.

2 mL of the synthesized CuNPs in the
concentration range of 10-50 mL (5 different
concentrations) were obtained by adding 50% of
the methanol solution to equal volume of 0.1mM
of DPPH solution at different concentrations and
was incubated for 30 minutes in dark at room
temperature. The absorbance was measured at
517 nm. Here the Methanol solution mixed with
0.1 mM of DPPH solution was used as control
and ascorbic acid was used as a standard. The
ICs5o value was calculated.

3. RESULTS AND DISCUSSION
3.1 Visual Identification

Color change was found to be an important
factor for the synthesis of ZnO NPs. Here, the

ZnO NPs were synthesized from A. webbiana;
the color change of the mixture was observed
at different intervals during the incubation
period. The color changed from light brown to
dark brown at room temperature suggesting the
formation of ZnO NPs. The results depend upon
the presence of the color that arises during the
reaction. In another study, which involves a color
change to yellow, indicating the presence of ZnO
NPs where ZnS is converted to ZnO by oxidation
[44].

3.2 UV—vis Spectroscopy

The results depend upon the presence of the
color that arises during the reaction. The
maximum absorption peak was at 290 nm
because of excitation of the characteristic
surface plasmon resonance band by the
synthesized zinc oxide nanoparticles. Since the
A. webbiana is a rich source of flavonoids and
phenolics they are said to play an important role
in the reduction process during synthesis of
nanoparticles. It was observed that with increase
in incubation time, the absorption spectrum
steadily increases.

3.3 Antioxidant Property of Zinc Oxide
Nanoparticles using A. webbiana

The odd electron molecule in the DPPH free
radical gave a strong absorption at 517 nm
where it turned from light brown to dark brown
color. The % inhibition for  different
concentrations of copper nanoparticles was
calculated and is found to be maximum at 50 pl
(Fig. 3) concentration. This confirmed the
reducing action of DPPH radical indicating its
antioxidant property. In another study, it was
observed from the spectra that the extract at 517
nm had highest radical scavenging activity at a
concentration of 25 pul (60.2%), which s
indicative of significant antioxidant activity as
potent as DPPH itself [45]. Previous
studies has shown that that the extract at 362 nm
has the highest antioxidant activity [46] In

another study, the synthesized
silver NPs showed comparable free radical
scavenging activity at 100 pl [47]. When

subjected to DPPH assay to check for its
antioxidant activity of grape seed mediated
titanium oxide nanoparticles, highest antioxidant
activity at a concentration of 50 yl was observed
[48].
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Fig. 2. UV- vis absorption spectra analyses of zinc oxide nanoparticles synthesized using A.
webbiana recorded as function of time
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Fig. 3. Evaluation of antioxidant activity
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Fig. 4. The quality of antioxidant activity of zinc oxide nanoparticles synthesized using A.
webbiana

4. CONCLUSION

This study was done to find a way for a greener
approach of synthesizing the ZnO NPs using A.
webbiana thereby giving pharmacological
evidence against the antioxidant activity. The
ZnO NPs were identified by dark brown color
and the surface plasmon resonance was
positioned at a peak at 290 nm. The ZnO NPs
synthesized using A. webbiana has potent
free radical scavenging activity and has a wide
array of medical and dental applications.

CONSENT

It is not applicable

ETHICAL APPROVAL
It is not applicable
ACKNOWLEDGEMENT

This research was done under the supervision of
the Department of research of Saveetha dental
college and hospitals. We thank our colleagues
who provided insight and expertise that greatly
assisted the research. The present project was
supported by Saveetha Institute of Medical and
Technical Sciences. Saveetha Dental College
and Hospitals, Saveetha University and Ananth
Cycles Agencies, Trichy.

139



Swetha et al.; JPRI, 33(62B): 135-143, 2021; Article no.JPRI.80286

COMPETING INTERESTS

Authors have declared that

no competing

interests exist.

REFERENCES

1.

Ashtaputrey SD, Ashtaputrey PD, Rathod
G. Eco-friendly green synthesis and
characterization of silver nanoparticles
derived from Murraya koenigii Leaves
Extract [Internet]. Asian Journal of
Chemistry. 2017;29:1966-8.
Available:http://dx.doi.org/10.14233/ajche
m.2017.20680

Padma P, Banu S, Kumari S. Studies on
Green Synthesis of Copper Nanoparticles
Using Punica granatum [Internet]. Annual
Research & Review in Biology. 2018;23:1-
10.
Available:http://dx.doi.org/10.9734/arrb/201
8/38894

Subha V, Ravindran RSE, Preethi R, Cyrril
J, Kirubanandan S, Renganathan S. Silver
nanoparticles - green synthesis with Ag.
Extract of Stems Ipomoea Pes-Caprae,
Characterization, Antimicrobial and Anti-
Cancer Potential [Internet]. International
Journal of Medical Nano Research.
2018;5.
Available:http://dx.doi.org/10.23937/2378-
3664.1410024

Vishnoi SP, Ghosh AK, Debnath B,
Samanta S, Gayen S, Jha T. Antibacterial
activity of Abies webbiana. Fitoterapia.
2007 Feb;78(2):153-5.

Nagajyothi PC, Sreekanth TVM, Tettey
CO, Jun YI, Mook SH. Characterization,
antibacterial, antioxidant, and cytotoxic
activities of ZnO nanoparticles using

Coptidis Rhizoma. Bioorg Med
Chem Lett. 2014 Sep 1;24(17):4298-
303.

Chang S-S, Yoon SO, Park HJ, Sakai A.
Luminescence properties of Zn nanowires
prepared by electrochemical etching
[Internet]., Materials Letters. 2002;53:432—
6.
Available:http://dx.doi.org/10.1016/s0167-
577x(01)00521-3

Risti¢ M, Musi¢ S, lvanda M, Popovi¢ S.
Sol-gel synthesis and characterization of
nanocrystalline ZnO powders [Internet].,
Journal of Alloys and Compounds.
2005;397:L1-4.
Available:http://dx.doi.org/10.1016/j.jallcom
.2005.01.045

10.

11.

12.

13.

14.

15.

140

Wu J-J, Liu S-C. Low-Temperature Growth
of Well-Aligned ZnO Nanorods by

Chemical Vapor Deposition [Internet].
Advanced Materials. 2002;14:215—
8

Available:http://dx.doi.org/10.1002/1521-
4095(20020205)14:3<215::aid-
adma215>3.0.co;2-j

Wang R-C, Tsai C-C. Efficient synthesis of
ZnO nanoparticles, nanowalls, and
nanowires by thermal decomposition of
zinc acetate at a low temperature
[Internet]., Applied Physics A.
2009;94:241-5.
Available:http://dx.doi.org/10.1007/s00339-
008-4755-0

Lamas DG, Lascalea GE, de Reca NEW.
Synthesis  and characterization of
nanocrystalline  powders for partially
stabilized zirconia ceramics [Internet].
Journal of the European Ceramic Society.
1998;18:1217-21.
Available:http://dx.doi.org/10.1016/s0955-
2219(98)00045-4

Ghosh D, Chen S. Palladium nanoparticles
passivated by metal-carbon covalent
linkages [Internet]. Journal of Materials
Chemistry. 2008;18:755.
Available:http://dx.doi.org/10.1039/b71539
7]

Zak AK, Khorsand Zak A, abd. Majid WH,
Wang HZ, Yousefi R, Moradi Golsheikh A,
et al. Sonochemical synthesis of
hierarchical ZnO nanostructures [Internet].
Ultrasonics Sonochemistry. 2013;20:395-
400.
Available:http://dx.doi.org/10.1016/j.ultsonc
h.2012.07.001

Kooti M, Sedeh AN, Motamedi H,
Rezatofighi SE. Magnetic graphene oxide
inlaid with silver nanoparticles as
antibacterial and drug delivery composite.
Appl Microbiol Biotechnol. 2018
Apr;102(8):3607-21.

Rajesh D, Vara Lakshmi B, Sunandana
Cs. Two-step synthesis and
characterization of 2ZnO nanopatrticles
[Internet]. Physica B: Condensed Matter.
2012;407:4537-9.
Available:http://dx.doi.org/10.1016/j.physb.
2012.07.050

Shetty A, Nanda KK. Synthesis of zinc
oxide porous structures by anodization
with water as an electrolyte [Internet].
Applied Physics A. 2012;109:151-7.
Available:http://dx.doi.org/10.1007/s00339-
012-7023-2



16.

17.

18.

19.

20.

21.

22.

Swetha et al.; JPRI, 33(62B): 135-143, 2021; Article no.JPRI.80286

Singh O, Kohli N, Singh RC. Precursor
controlled morphology of zinc oxide and its
sensing behaviour [Internet]. Sensors and
Actuators B: Chemical. 2013;178:149—
54.
Available:http://dx.doi.org/10.1016/j.snb.20
12.12.053

Gomez JL, Tigli O. Zinc oxide
nanostructures: From growth to application
[Internet]. Journal of Materials Science.
2013;48:612-24.
Available:http://dx.doi.org/10.1007/s10853-
012-6938-5

Shervani Z, |Ikushima Y, Sato M,
Kawanami H, Hakuta Y, Yokoyama T, et
al. Morphology and size-controlled
synthesis of silver nanoparticles in
aqueous surfactant polymer solutions
[Internet]. Colloid and Polymer Science.
2008;286:403-10.
Available:http://dx.doi.org/10.1007/s00396-
007-1784-8

Vilchis-Nestor AR, Sanchez-Mendieta V,
Camacho-Lopez MA, Gobmez-Espinosa
RM, Camacho-Lépez MA, Arenas-Alatorre
JA. Solventless synthesis and optical
properties of Au and Ag nanoparticles
using Camellia sinensis extract [Internet].
Materials Letters. 2008;62:3103-5.
Available:http://dx.doi.org/10.1016/j.matlet.
2008.01.138

Avinash MB, Govindaraju T. Molecular

Engineering: Engineering Molecular
Organization of Naphthalenediimides:
Large Nanosheets with Metallic
Conductivity and Attoliter Containers (Adv.
Funct. Mater. 20/2011) [Internet].
Advanced Functional Materials.

2011;21:3998-3998.
Available:http://dx.doi.org/10.1002/adfm.20
1190090

Sangeetha G, Rajeshwari S, Venckatesh
R. Green synthesis of zinc oxide
nanoparticles by aloe barbadensis miller
leaf extract: Structure and optical
properties [Internet]. Materials Research
Bulletin. 2011;46:2560-6.
Available:http://dx.doi.org/10.1016/j.materr
esbull.2011.07.046

Nagajyothi PC, Minh An TN, Sreekanth
TVM, Lee J-l, Lee DJ, Lee KD. Green
route biosynthesis: Characterization and
catalytic activity of ZnO nanoparticles
[Internet]. Materials Letters. 2013;108:160—
3.
Available:http://dx.doi.org/10.1016/j.matlet.
2013.06.095

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

141

Gao S, Jia X, Yang S, Li Z, Jiang K.
Hierarchical Ag/ZnO micro/nanostructure:
Green synthesis and enhanced
photocatalytic  performance [Internet].
Journal of Solid State Chemistry. 2011;
184:764-9.
Available:http://dx.doi.org/10.1016/j.jssc.20
11.01.025

Ramesh A, Varghese S, Jayakumar ND,
Malaiappan S. Comparative estimation of
sulfiredoxin  levels  between  chronic
periodontitis and healthy patients - A case-
control study. J Periodontol. 2018
Oct;89(10):1241-8.

Paramasivam A, Priyadharsini  JV,
Raghunandhakumar S, Elumalai P. A
novel COVID-19 and its effects on
cardiovascular disease. Hypertens Res.
2020 Jul;43(7):729-30.

SG, TG, KV, Faleh A A, Sukumaran A, P
N S. Development of 3D scaffolds using
nanochitosan/silk-fibroin/hyaluronic ~ acid
biomaterials  for tissue engineering
applications. Int J Biol Macromol. 2018
Dec;120(Pt A):876-85.

Del Fabbro M, Karanxha L, Panda S,
Bucchi C, Nadathur Doraiswamy J,
Sankari M, et al. Autologous platelet
concentrates for treating periodontal
infrabony defects. Cochrane Database
Syst Rev. 2018 Nov 26;11:CD011423.
Paramasivam A, Vijayashree Priyadharsini
J. MitomiRs: new emerging microRNAS in
mitochondrial dysfunction and
cardiovascular disease. Hypertens Res.
2020 Aug;43(8):851-3.

Jayaseelan VP, Arumugam P. Dissecting
the theranostic potential of exosomes in
autoimmune disorders. Cell Mol Immunol.
2019 Dec;16(12):935-6.

Vellappally S, Al Kheraif AA, Divakar DD,
Basavarajappa S, Anil S, Fouad H. Tooth
implant prosthesis using ultra low power
and low cost crystalline carbon bio-tooth
sensor with hybridized data acquisition
algorithm. Comput Commun. 2019 Dec
15;148:176-84.

Vellappally S, Al Kheraif AA, Anil S, Assery
MK, Kumar KA, Divakar DD. Analyzing
Relationship between Patient and Doctor
in Public Dental Health using Particle
Memetic Multivariable Logistic Regression
Analysis Approach (MLRA2). J Med Syst.
2018 Aug 29;42(10):183.

Varghese SS, Ramesh A, Veeraiyan DN.
Blended Module-Based Teaching in
Biostatistics and Research Methodology: A



33.

34.

35.

36.

37.

38.

39.

40.

Swetha et al.; JPRI, 33(62B): 135-143, 2021; Article no.JPRI.80286

Retrospective Study with Postgraduate
Dental Students. J Dent Educ. 2019
Apr;83(4):445-50.

Venkatesan J, Singh SK, Anil S, Kim S-K,
Shim MS. Preparation, characterization
and biological applications of
biosynthesized silver nanoparticles with
chitosan-fucoidan  coating.  Molecules
[Internet]. 2018 Jun 12;23(6).
Available:http://dx.doi.org/10.3390/molecul
es23061429

Alsubait SA, Al Ajlan R, Mitwalli H, Aburaisi
N, Mahmood A, Muthurangan M, et al.
Cytotoxicity of different concentrations of
three root canal sealers on human
mesenchymal stem cells. biomolecules
[Internet]. 2018 Aug 1;8(3).
Available:://dx.doi.org/10.3390/biom80300
68

Venkatesan J, Rekha PD, Anil S,
Bhatnagar I, Sudha PN, Dechsakulwatana
C, et al. Hydroxyapatite from Cuttlefish
Bone: Isolation, Characterizations, and
Applications. Biotechnol Bioprocess Eng.
2018 Aug 1;23(4):383-93.

Vellappally S, Al Kheraif AA, Anil S,
Wahba AA. IoT medical tooth mounted
sensor for monitoring teeth and food level
using bacterial optimization along with
adaptive deep learning neural network.
Measurement. 2019 Mar 1;135:672-7.
PradeepKumar AR, Shemesh H,
Nivedhitha MS, Hashir MMJ, Arockiam S,
Uma Maheswari TN, et al. Diagnosis of
vertical root fractures by cone-beam
computed tomography in root-filled teeth
with confirmation by direct visualization: A
Systematic Review and Meta-Analysis. J
Endod. 2021 Aug;47(8):1198-214.

R H, Ramani P, Tilakaratne WM,
Sukumaran G, Ramasubramanian A,
Krishnan RP. Critical appraisal of different
triggering pathways for the pathobiology of
pemphigus vulgaris-A review. Oral Dis
[Internet]. 2021;21.
Available:http://dx.doi.org/10.1111/0di.139
37

Ezhilarasan D, Lakshmi T, Subha M,
Deepak Nallasamy V, Raghunandhakumar
S. The ambiguous role of sirtuins in head
and neck squamous cell carcinoma. Oral
Dis [Internet]; 2021.
Available:http://dx.doi.org/10.1111/0di.137
98

Sarode SC, Gondivkar S, Sarode GS,
Gadbail A, Yuwanati M. Hybrid oral
potentially malignant disorder: A neglected

41.

42.

43.

44.

45.

46.

47.

48.

142

fact in oral submucous fibrosis. Oral Oncol.
2021 Jun 16;105390.

Kavarthapu A, Gurumoorthy K. Linking
chronic periodontitis and oral cancer: A
review. Oral Oncol. 2021 Jun 14;105375.
Vellappally S, Abdullah Al-Kheraif A, Anil
S, Basavarajappa S, Hassanein AS.
Maintaining patient oral health by using a
xeno-genetic spiking neural network. J
Ambient Intell Humaniz Comput [Internet];
2018.
Available:https://doi.org/10.1007/s12652-
018-1166-8

Aldhuwayhi S, Mallineni SK, Sakhamuri S,
Thakare AA, Mallineni S, Sajja R, et al.
Covid-19 Knowledge and Perceptions
Among Dental Specialists: A Cross-
Sectional Online Questionnaire Survey.
Risk Manag Healthc Policy. 2021 Jul
7;14:2851-61.

Happy A, Soumya M, Venkat Kumar S,
Rajeshkumar S, David Sheba R, Lakshmi
T, et al. Phyto-assisted synthesis of zinc
oxide nanoparticles using Cassia alata and
its antibacterial activity against Escherichia
coli [Internet]. Biochemistry and Biophysics
Reports. 2019;17:208-11.
Available:http://dx.doi.org/10.1016/j.bbrep.
2019.01.002

G N, Nivedhita G, Rajeshkumar S, Roy A,
Nagalingam M, Lakshmi T. Maranta
arundinacea root assisted zinc oxide
nanoparticles and its characterisation
using TEM and UV-vis spectroscopy
[Internet]. International  Journal  of
Research in Pharmaceutical Sciences.
2020;11:2968-72.
Available:http://dx.doi.org/10.26452/ijrps.v1
1i3.2387

R A, Akshaya R, Rajeshkumar S, Roy A,
Lakshmi T. Maranta arundinacea root
mediated zinc oxide nanopatrticles and its
enhanced antibacterial activity [Internet].
International Journal of Research in
Pharmaceutical Sciences. 2020;11:5269-
73.
Available:http://dx.doi.org/10.26452/ijrps.v1
1i4.3143

Keerthiga N, Anitha R, Rajeshkumar RS,
Lakshmi T. Antioxidant activity of cumin oil
mediated silver nanoparticles [Internet].
Pharmacognosy Journal. 2019;11:787-9.
Available:http://dx.doi.org/10.5530/pj.2019.
11.125

Ramamurthy J, Head A, Department of
periodontics, saveetha dental college and
hospitals, saveetha institute of medical and



Swetha et al.; JPRI, 33(62B): 135-143, 2021; Article no.JPRI.80286

technical sciences, saveetha university. study [Internet]. International Journal of
Evaluation of antioxidant and anti Dentistry and Oral Science. 2021;3318-22.
inflammatory activity of grape seed oil Available:http://dx.doi.org/10.19070/2377-
infused with silver nanoparticles an in vitro 8075-21000676

© 2021 Swetha et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://lwww.sdiarticle5.com/review-history/80286

143


http://creativecommons.org/licenses/by/2.0

	/Journal of Pharmaceutical Research International
	33(62B): 135-143, 2021; Article no.JPRI.80286

	Antioxidant Activity of Abies webbiana Mediated Zinc Oxide Nanoparticles
	ABSTRACT
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS AND DISCUSSION
	4. CONCLUSION
	CONSENT
	ETHICAL APPROVAL
	ACKNOWLEDGEMENT
	COMPETING INTERESTS
	REFERENCES


