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A B S T R A C T  

Metallic nanoparticles have attracted significant attention in recent years due to of their unique properties 

and potential applications in a variety of industries. Zinc oxide nanoparticles (ZnO NPs) are promising for 

use in biomedical research, particularly in the treatment of cancer and against potential pathogens. The 

biogenic synthesis method, characterization, and antibacterial activity of ZnO NPs are demonstrated in this 

study. The extract of Drosophila melanogaster was employed as a reducing, stabilising, and capping agent 

in the synthesis of ZnO NPs from zinc nitrate hexahydrate salt. UV-Vis spectroscopy, SEM, and FTIR were 

used to characterise the nanoparticles. The antibacterial activity of nanoparticles against one gram-positive 

(methicillin-resistant S. aureus) and two gram-negative (E. coli and K. Pneumoniae) bacteria was 

determined by using agar-well diffusion method. The biosynthesized NPs exhibit effective antibacterial 

activity against these bacteria. 
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I N T R O D U C T I O N  

The use of inorganic metal nanoparticles with diameters less than 100 nm has gained substantial attention due 

to their significant implications across biological, medical, and pharmaceutical applications such as medical 

devices, drug delivery, antimicrobial, nutrition, tumor-killing effects, skin care, and a lot more (Lee and Jun). 

Metal-based nanoparticles are created by reducing metals to nanometric sizes, either destructively or 

constructively. Sizes between 1 and 100 nm, a high surface area to volume ratio, surface charge and surface 

charge density, crystalline and amorphous structures, spherical or cylindrical shapes, reactivity, and sensitivity 

to environmental factors like as air, moisture and heat are some of their defining characteristics 

[Ealia&Saravanakumar].Metal nanoparticles like silver, gold, copper, iron and metal oxide nanoparticles like 

zinc oxide, copper oxide, titanium oxide and iron oxide nanoparticles are in current studies as antimicrobial 

agents. The high anti-bacterial activity of nanoparticles is due to their large surface area to volume ratio which 

allows binding of a large number of ligands on nanoparticle surface and hence, its complexation with receptors 

present on the bacterial surface [Jamkhande et al].  

Depending on the process or material involved in the production process, nanoparticle synthesis techniques 

can be classified as physical, chemical, or biological. Physical and chemical methods can be costly, time 

consuming, and produce toxic compounds. These disadvantages have prompted the development of green 

synthesis methods that rely on environmentally friendly and biocompatible materials like plants and 

microorganisms. The presence of biomolecules such as proteins, coenzymes, vitamin-based intermediates, and 

certain other natural compounds in biological extracts can reduce metal ions to nanoparticles[Jeevanandam et 

al]. 
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Furthermore, nanoscience has recently gained a foothold for animals, particularly arthropods and their 

metabolic products, to be employed as strong contenders for the functionalization of metal NPs. Arthropods, 

which include insects, arachnids, myriapods, and crustaceans make up the phylum Arthropoda. They are 

distinguished by hinged limbs and a cuticle formed of chitin and calcium carbonate.Arthropods, which are 

found worldwide, have also played a significant role in the supply of cheap and plentiful healing agents. Bee 

poison is one of the naturally occurring substances found in arthropods, containing a number of peptides 

including adolapin, mast-cell degrading peptide, melittin, as well as non-peptide compounds, and has 

applications in the treatment of cancer, glycemic control, neurodegenerative disorders, free radical-mediated 

disease, and HIV infection [Lateef et al., 2016]. Moreover, an enzyme produced by house flies known as 

defensin has been proved to be an effective antibacterial agent against methicillin-resistant Staphylococcus 

aureus (MRSA) and vancomycin-resistant enterococci [Park, S. O et al., 2010].  

Nanoparticles of zinc oxide are widely used in a variety of topical products, including sunscreens, 

ointments, foot and skin care products and coatings (for UV protection) [Jiang et al]. The production of zinc 

ions and reactive oxygen species are the properties of ZnO NPs, which can cause oxidative stress and DNA 

damage. On the micro- and nanoscale, ZnO NPs are being researched as potential antibacterial medicinal 

agents. The findings demonstrate that ZnO NPs have highly effective antibacterial activities than their 

microparticle size [Mirzaei &Darroudi., 2017].  

Objectives 

The present study aimed to synthesize ZnO NPs at different concentrationsusing D.melanogaster extract. The 

specie D. melanogaster has never been utilized as a sourcefor synthesizing nanoparticles hence is a novel 

source. The biosynthesized NPs are to be characterized in order to assess their various properties and then 

evaluate their antibacterial activity against bacterial strains of MRSA, E.coli and K.pneumoniae. 

Methodology 

For this research, D. melanogaster were purchased from the Biotechnology Department of DOW University 

Ojha Campus. The sample size was 1000. 

Firstly, the extract was prepared by washing and homogenizingthe sample, followed by filtration of the extract. 

The extract was centrifuged and thesupernatant was collected. Theobtained supernatant was dark orange in 

color.Secondly, various salt solution (zinc nitrate hexahydrate)concentrations were prepared.  

Test Tube Amount of salt Concentration 

T1 0.2 g 0.1 M 

T2 0.9 g 0.5 M 

T3 1.8 g 1.0 M 

T4 3.6 g 2.0 M 

The four test tubes, each containing 6 ml of the salt solution were kept in water bath at 65°C. 1 ml of the extract 

was added to each tube drop-wise with vigorous stirring for up to 2 minutes. A few drops of KOH solution 

were also added in each of the four test tubes. The tubes were left in water bath for 40 minutes after which 

brown precipitates were observed in each test tube. The tubes were then centrifuged at 5000 rpm for 20 

minutes. The supernatant was discarded and the precipitates obtained in the pellet were washed three times 

with distilled water and once with ethanol to remove any impurities or futile particles.The pellet obtainedwas 

stored for the characterization to prove the existence of ZnO nanoparticles and evaluate their antibacterial 

activity. Protein estimation of the D.melanogaster extract was also performed by Bradford method. 
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Figure 1. Zinc oxide Nanoparticles (pellet) 

R E S U L T S  

Spherical-shaped zinc oxide nanoparticles with sizes ranging from 60 to 68 nm were created. They 

demonstrated good UV-absorption between 205 and 325 nm. The synthesised NPs were antibacterial against 

MRSA, E.coli, and K. pneumonaie. 

 

Figure 2. Absorption Spectra of ZnO NPs at four different concentrations. 
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Figure 3. SEM of ZnO NPs 
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