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Green facile synthesis of Ag-doped ZnO
nanoparticles from Gymnema sylvestre leaf extract
and investigation of their Antibacterial activity
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Abstract

The uniqua charactaristics of the green synthasis pathway have oponad the way for a new fiald of sciantific
invastigation. Gymnema sylvesim (G. sylvestra) leavas axtract was employed as a rducing and capping
agent in the curmant imvestigation to produce pure zinc oxida (Zn) (G1) and silver doped zinc oxide (Ag
doped ZnC) (G2) nancparticles (NPs). XRD, FESEM, EDAX, and FT-IR investigations stood usad to study
the structural characterization of G1 and G2 NPs. The UV-Vis and PL analyses were usad to examine tha
optical charactaristics. The rsults clearly mweal that tha leaf extract is the bast possibla stabilizing agant for
the manuiacture of G1 and G2 NPs, and that the generated nanoparficles operate as polent microbial agents,
inhibiting the growth of a variaty of dangerous microbas. Due to thair eco—iniandly and non—ioxic compatibility,
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the propared G1 and G2 NPs can bo emplovad for tharapautic and other purposes.
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1. Introduction

Manotechnology is a widely used and successful echnol-
ogy that is employed in a differznt fields, like biomaterials,
nancmedicinegs, nanoekectronics, energy procassing, and con-
sumer goods In a varety of industries, including elecinical
devices and hiosensors, silver (A2} and Zn(d NPs with antibac-
terial properties have been discovered. [1,2]. Also, hybrid
nanckechnologies have ecantly gotten a plenty of attention
since they allow for new and improved functionality by alter-
ing the surface of each particle [3].

Pume Zn{) nanostroctures are prona to optical and struc-
fural flaws such as point defects, axygen vacancies, and other
flaws [4]. As a result, purz Zn() nanostructures an: unsnitable
for industrial nse. To compensate for these flaws, Zn() nanos-
tructures must be doped with noble metals. Platinum and
gold-doped Zn(d NPs have been shown in numerous studies
[5] to have superior catalytic activity than pure Zn0). Platinom,
like gold, = a very cost-efiective material for mdustrial usa,
Due to the inexpensive cost of silver when compared to other
metals, silver-based products are megarded & acceptable for

industrial applications [6-8]. Consquently, in the modam
world, most msearchers are focusing on adding Ag NPs to
Znl¥ to make the composite work betier [9).

Furthermore, antibacterial activities of Zn0 NPs have
been demonstrated against oral microorganisms that cause
tooth decay. Metal oxide NIPs be present originate to be
effective in bacterial control, for both gram-negative (G4)
and gram-positive ((G-) bacteria than bigger particles [10-13].
Synergistic antibacterial activity (Zn{W/'Ag) have been foand
to have a substantial impact against G+ and G- bacteria than
their constituents [13]. When Zn(-Ag NPz are combined,
bacterial activity and the formation of reactive axygen species
(RO5) are expecied to rise. [14-15].

In this study, G sylvestre leaf extract is used as a cap-
ping and reducing agent to manofacture of Agl+ doped Znd
NP5 Investigations are performed on the structural, optical,
and morphological characteristics of natural leaf extract and
Ag2+ doped Znld NPs, as well as their good applications in
antibacterial activities



