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Abstract

Background and purpose: In recent years, the synthesis of metal nanoparticles has attracted
considerable attention because of their unique physicochemical properties and broad range of applications.
Extensive studies have focused on the synthesis of zinc oxide nanoparticles using chemical methods. However,
these methods often involve chemical compounds and organic solvents, which may have toxic effects on
humans and the environment. Phytochemicals offer an environmentally friendly alternative to conventional
chemical reagents for nanoparticle synthesis. Plant extracts are rich in antioxidant compounds that act as both
reducing and stabilizing agents.

Materials and methods: In this experimental research, an aqueous extract of Feijoa sellowiana
(Acca sellowiana) was used for the green synthesis of zinc oxide nanoparticles (ZnONPs). The formation
of these nanoparticles was confirmed by energy-dispersive X-ray spectroscopy (EDX), X-ray diffraction
(XRD), and ultraviolet-visible (UV-Vis) spectroscopy, while their morphology was characterized using
scanning electron microscopy (SEM) coupled with EDX. To evaluate the antibacterial activity of the
synthesized nanoparticles, several ciprofloxacin-sensitive and ciprofloxacin-resistant bacterial strains
were used. Ciprofloxacin served as the positive control, and the minimum inhibitory concentration (MIC)
and minimum bactericidal concentration (MBC) of the nanoparticles were determined.

Results: SEM analysis demonstrated that the synthesized nanoparticles exhibited a spherical morphology
with particle sizes ranging from approximately 21 to 46 nm. UV-Vis spectroscopy revealed an absorption peak
at approximately 370 nm, confirming the successful synthesis of ZnONPs using the plant extract. X-ray
diffraction (XRD) analysis confirmed the crystalline structure and phase purity of the synthesized ZnO
nanoparticles. Among the ciprofloxacin-sensitive strains, the strongest antibacterial activity was observed
against Staphylococcus aureus, with an MIC of 10.5 pg/mL. Among the ciprofloxacin-resistant strains, the
highest activity was observed against Escherichia coli, with an MIC of 21 pg/mL.

Conclusion: The findings demonstrate that F. sellowiana extract is an effective reducing and
stabilizing agent for the green synthesis of zinc oxide nanoparticles. Furthermore, the synthesized
nanoparticles exhibited notable antibacterial activity, supporting their potential for the development of
eco-friendly antimicrobial agents.
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