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Abstract

The green synthesis of metal oxide nanoparticles using plant extracts has been investigated as a
promising alternative to conventional chemical synthesis. In this study, propolis extract was used as
a reducing agent for copper and zinc ions to form nano-sized particles of copper oxide (CuO) and
zinc oxide (ZnO). The properties of these particles were studied using techniques such as UV-Vis
spectroscopy, X-ray diffraction (XRD), and Fourier-transform infrared spectroscopy (FT-IR). The
stability of the nano-sized particles of copper oxide, zinc oxide, and the ZnO-CuO mixture was
analyzed using UV-Vis spectroscopy, and it was observed that propolis extract was able to reduce
copper and zinc ions to nano-sized particles of copper oxide and zinc oxide at specific time and
temperature conditions. The biological results showed varying effectiveness in inhibiting the growth
of four pathogenic bacterial strains (Escherichia coli, Pseudomonas aeruginosa, Klebsiella
pneumoniae, Staphylococcus aureus). Additionally, the synthesized particles were used in the
photocatalytic degradation of methyl blue dye, and it was found that the nano-sized particles of zinc
oxide and copper oxide exhibited moderate to high degradation rates, while the mixture showed no
significant activity. Based on these findings, nano-sized particles of copper oxide and zinc oxide

hold potential applications in the medical and environmental fields.

Keywords: green synthesis, propolis extract, nano-sized particles, copper oxide, zinc oxide,

biological activity.
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