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Preparation of mixed metal oxide nanoparticles (MgO, CuO, TiO₂) as heterogeneous catalysts using Portulaca oleracea L. leaf extract and evaluation of their antibacterial activity.
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This study summarizes the preparation of mixed secondary metal oxide nanoparticles (MgO, CuO, TiO₂) using purslane (Portulaca oleracea L.) extract as a natural reducing agent, aiming to develop heterogeneous catalysts with antibacterial properties. The synthesized nanoparticles exhibited unique physicochemical characteristics, as revealed by analytical techniques (XRD, FT-IR, UV-Vis, SEM, TEM), demonstrating stable nanocrystalline structures and high surface area, which enhance their catalytic and biological activity.  
The results showed significant antibacterial efficacy against both Gram-positive and Gram-negative strains, such as (Escherichia coli) and (Klebsiella pneumonia), with notable effectiveness against Gram-negative bacteria due to nanoparticle interactions with the cell membrane. The study also highlighted the importance of green synthesis methods in nanoparticle preparation, reducing reliance on toxic chemicals and simplifying experimental conditions.  
These findings open new possibilities for medical and environmental applications, including water treatment and antimicrobial material development, while emphasizing the role of nanotechnology in addressing antibiotic resistance. Additionally, the research underscores the potential of integrating natural sciences with modern technologies to achieve sustainable solutions.
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