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Abstract 

Synthesis and properties of a new zinc oxide nanostructure, and its antimicrobial 

applications are presented. The synthesis method was fast, clean and green using a 

natural sweetener (Stevia) extract. The synthesized nanoparticles had a rectangular shape 

with a size range of 10 to 90 nm. The antimicrobial activity of the biosynthesized 

nanoparticles in parasitic strain of Leishmaniasis major and bacterial strains of 

Staphylococcus aureus and Escherichia coli was studied. It was found that low 

concentrations of the nanoparticles are required for complete prevention of growth of 

these organisms in vitro. 

 

 

Keywords: Green synthesis; Antimicrobial; Antileishmanial; ZnO; Rectangular structure. 

 

1. Introduction 

Over the past decade, properties of a variety of nanostructures such as 

nanoparticles, nanocapsules, nanotubes and nanoflowers have attracted attention in 

researchers due to their uses in a wide range of areas, particularly in applied medicine [1]. 

In this regard, a wide range of antimicrobial agents have been identified and produced 

which have had significant contributions to the prevention and treatment of infectious 

diseases in human and animal. Many of these materials play an essential role to improve 

humans and animals health. On the contrary, incorrect use of certain antimicrobial agents 

and common antibiotics such as methicillin, ampicillin and Glucantime has led to the 

growth and spread of drug-resistant microbial strains [2]. Treating diseases and infections 

that cause resistant strains has become a serious and complex problem in clinical practice. 

This dilemma has made the necessity of discovering and developing new approaches to 

deal with pathogenic microorganisms. 

Zinc oxide is a unique and semiconductor material with a wide band gap of ~3.37 

eV and high binding energy of 60 meV that shows multiple semiconductor properties and 

piezoelectric effect [4]. Nanosheets, nanowires and nanocrystals of zinc oxide have been 

produced employing a variety of synthesis techniques. One of the important properties of 

zinc oxide nanostructures is their antimicrobial effect that leads to their widespread use in 
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