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Plant-mediated synthesis of metal oxide nanoparticles is a promising 
alternative to the traditional method of physical and chemical synthesis. 
In this paper, we report the synthesis of Zinc Oxide nanoparticles (ZnO 
NPs) by a biological method. During the study, ZnO nanoparticles were 
synthesized by Allium sativum skin (garlic skin) extract. Formation of ZnO 
nanoparticles has been confirmed by UV-visible spectroscopy, UV diffuse 
reflectance spectroscopy (UV-DRS), X-ray diffraction (XRD), Fourier 
transform infrared spectroscopy (FTIR), Scanning Electron Microscope 
(SEM) with Energy dispersive X-ray studies (EDX) and transmission 
electron microscope (TEM), Atomic Force Microscopy (AFM), Brunauer-
Emmet-Teller (BET), Thermogravimetric analysis (TGA). UV-vis 
spectroscopy confirms the synthesis of ZnO nanoparticles and showed 
the characteristic of the absorption peak at 370 nm. The scanning electron 
microscope (SEM) and Transmission electron microscope (TEM) confirms 
the formation of the rod and hexagonal shaped nanoparticles having an 
average size of 7.77 nm. Use of waste garlic peel extract for the reduction of 
zinc chloride to Zinc oxide is the novelty of work. Energy dispersive X-ray 
analysis (EDX) states the formation of highly pure ZnO nanoparticles. 
The ZnO nanoparticles synthesized using garlic skin are expected to have 
applications in biotechnology, biomedical, catalysis, coatings, sensors, and 
water remediation. Therefore, the study reveals an efficient, cheap, simple, 
novel, eco-friendly, safe and convenient method for the green synthesis of 
multifunctional ZnO NPs.

INTRODUCTION
Nanotechnology is the most innovative 

emerging field which can lead to a new revolution 
in every field of science for the purpose of 
manufacturing new materials at the nanoscale 
level [1, 2]. Nanotechnology is an important 
branch in the major fields of biology, chemistry, 
physics and material sciences [3]. The synthesis of 
metal and metal oxide nanoparticles have gained 
much interest due to their fascinating physical, 
electrical, chemical, mechanical, catalytic and 
optical properties compared to the bulk of the 
same chemical composition [4,5]. Several physical 

and chemical procedures have been reported for 
the synthesis of metal oxide nanoparticles but 
now a day there is a growing need to develop eco-
friendly nanoparticles synthesis methods which 
do not use any toxic materials and high energy 
consumption during the synthesis process [6-8]. 
Nanoparticles have been integrated into various 
industrial, health, food, feed, space, chemical and 
cosmetic industry of consumers which calls for 
a green and environment-friendly approach for 
their synthesis [9].

Zinc Oxide (ZnO) is an inorganic compound, 

                           This work is licensed under the Creative Commons Attribution 4.0 International License.
To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.

Administrator
Typewritten Text
For Full Article Click Here

https://jns.kashanu.ac.ir/article_95957_5c9fed63b29608d13f60d8292150d38e.pdf

	Green Synthesis of Zinc Oxide Nanoparticles Using Garlic Skin Extract and Its Characterization 
	Abstract
	Keywords
	How to cite this article 
	INTRODUCTION
	MATERIALS AND METHODS 
	Preparation of garlic skin extract 
	Synthesis of ZnO NPs 
	Characterization of ZnO nanoparticles 

	RESULT AND DISCUSSION 
	UV Visible analysis 
	XRDanalysis 
	SEM and  EDX analysis 
	TEM
	AFM analysis 
	FT-IR analysis 
	BET analysis 
	Thermal stability analysis 

	CONCLUSION
	CONFLICT OF INTEREST 
	REFERENCES  




