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Synthesis of Ag-NPs using the hydroethanolic extract of
pelargonium graveolens L’Her. leaves and the evaluation of its
antioxidant and antibacterial activities

Khalil Pourshmasian*, Shahab Ojani

Department of Chemistry, Tonekabon Branch, Islamic Azad University, Tonekabon, Iran.

Abstract: Nanoparticles have significant applications in various fields, including antimicrobial research,
cancer, drug delivery systems, and biomedical applications. Among these, silver nanoparticles (Ag-NPs) are
among the most widely used nanoparticles in the field of nanotechnology. Pelargonium graveolens L’Her.
from the family (Geraniaceae) is famous for its traditional use as a flavoring, ornamental, and medicinal plant.
Therefore, the aim of the present study was to synthesize Ag-NPs using hydroethanolic extract of P.
graveolens leaves and investigate its antioxidant and antibacterial properties. In this regard, Ag-NPs were
synthesized using hydroethanolic extract of P. graveolens leaves by microwave method. Ultraviolet-visible
UV-Vis spectroscopy, X-ray diffraction, Fourier-transform infrared spectroscopy, and transmission electron
microscopy were employed for analysis. Subsequently, the antibacterial activity of the synthesized Ag-NPs
was evaluated against Staphylococcus aureus and Escherichia coli. Next, the antioxidant activity was
measured using the DPPHC free radical scavenging assay. UV-Vis spectroscopy showed surface plasmon
resonance for the synthesized Ag-NPs at a wavelength of 445 nm. Fourier transform infrared spectroscopy
showed that the Ag-NPs were functionalized with biomolecules. The X-ray diffraction pattern of Bragg peaks
(111), (200), (220) and (311) confirmed the face-centered cubic crystal structure. Transmission microscope
images revealed a spherical structure and a size of 40 to 100 nm for the Ag-NPs. The Ag-NPs exhibited
stronger antibacterial activity compared to the antibiotic Gentamicin. Additionally, the free radical inhibition
percentage and its ICso value were reported as 74.86 + 0.1% and 0.19 pg/mL, respectively. Consequently,
these nanoparticles can be utilized in the fields of medicine and pharmacy.

Keywords: Pelargonium graveolens L’Her., Silver nanoparticles, X-ray diffraction, Antibacterial activity,
DPPH?.
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