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Background: In recent decades, the use of green and biocompatible
processes for the synthesis of metal nanoparticles has garnered
significant attention in the fields of nanobiotechnology and
biomedicine. Zinc oxide nanoparticles (ZnO NPs), owing to their
antibacterial, antioxidant, and high biocompatibility properties,
have become particularly important in the treatment of antibiotic-
resistant infections. The utilization of plant extracts for
nanoparticle synthesis is not only an economical and
environmentally friendly method but also facilitates the
incorporation of bioactive compounds into the nanoparticle
structure. The Ducrosia anethifolia plant, rich in phenolic and
flavonoid compounds, can serve as an effective reducing and
stabilizing agent in the synthesis of ZnO NPs. This study was
designed and conducted with the aim of biosynthesizing zinc oxide
nanoparticles using the alcoholic extract of the Ducrosia anethifolia
plant and evaluating their antimicrobial, antioxidant, total phenolic,
and flavonoid content against the antibiotic-resistant strain of
Salmonella Typhimurium. Initially, a methanolic extract of
Ducrosia anethifolia was prepared from the aerial parts of the plant
and reacted with a zinc nitrate solution for extracellular
biosynthesis of ZnO NPs. Structural and morphological
characterization of the nanoparticles was performed using
techniques such as SEM and EDX. Subsequently, the biological
activities of the synthesized nanoparticles were investigated using
the following methods: antimicrobial activity against antibiotic-
resistant Salmonella Typhimurium using the disk diffusion method;
antioxidant activity using DPPH and FRAP assays; and
determination of total phenolic and flavonoid content using the
Folin-Ciocalteu and aluminum chloride reagents, respectively. The
synthesized nanoparticles exhibited a spherical morphology with
an average size of approximately 120 nm. The ZnO NPs derived
from the Ducrosia anethifolia extract significantly inhibited the
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growth of multidrug-resistant Salmonella Typhimurium, with
observed inhibition zone diameters up to 24 mm. Correlation
evaluation using Pearson's coefficient between the studied traits
showed that there was a positive and high correlation between
phenolic compounds and antioxidant activity (P=0.99) and
flavonoid compounds and antioxidant activity (P=0.8), which
confirms the positive effect of phenolic and flavonoid compounds
in inhibiting free radicals and the occurrence of strong antioxidant
activity in this extract.. The results of this study demonstrate that
the extract of Ducrosia anethifolia possesses a high capability for
the biosynthesis of zinc oxide nanoparticles with desirable
structural properties and effective biological activity. The resulting
nanoparticles exhibit significant antimicrobial and antioxidant
effects against resistant Salmonella strains, thus holding potential
for utilization in the pharmaceutical, food, and nanomedicine
industries.
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