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ABSTRACT

Developing innovative strategies for producing silver nanoparticles (Ag-NPs) is crucial due to their
extensive applications in biomedicine, biotechnology, agriculture, and other fields. Various
nanoparticles are actively being investigated in biomedicine as promising alternatives to traditional
antibiotics. A critical step toward the biomedical application of NPs is the evaluation of their
antibacterial activity. The green synthesis of Ag-NPs using Rumex obtusifolius leaf and seed extracts
offers an eco-friendly and sustainable approach to nanoparticle production. The reduction of silver ions
with an aqueous extract of R. obtusifolius resulted in the formation of AgNPs, which exhibited a distinct
UV-Visible absorption peak at 430 nm. Characterization using TEM, FTIR, and SEM-EDX confirmed
the nanoparticles’ stability, spherical morphology, and the presence of functional groups. In the current
study, the antibacterial activity of the synthesized Ag-NPs was evaluated against the Gram-negative
(Escherichia coli BW25113) and the Gram-positive (Enterococcus hirae ATCC9790 and
Staphylococcus aureus MDC5233) bacterial strains. The Ag-NPs synthesized from Rumex leaf and seed
extracts exhibited significant antibacterial activity, effectively inhibiting the growth and bacterial
colony-forming units of both Gram-negative and Gram-positive bacteria at low concentrations,
indicating their potential in combating bacterial infections. Moreover, the silver nanoparticles
synthesized from the seed extract demonstrated greater antibacterial activity than those synthesized from
the leaf extract. This enhanced effect may be attributed to the higher content of phenolic compounds in
the seeds compared to the leaves. Overall, the findings highlight the potential of R.obtusifolius-mediated
Ag-NPs as effective antibacterial agents and contribute to the advancement of green nanotechnology in
biomedical applications.
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