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Abstract

One of the most important health problems worldwide is the increase in pathogenic
microorganisms resistant to a variety of antimicrobial materials. In this study, the antibacterial
properties of biosynthesized Ag/AgCl Nanoparticles (Ag NPs) by Satureja hortensis leaf
extract under different gamma ray doses were compared. Biosynthesis of Ag NPs was
performed by leaf extract of S. hortensis grown from seeds exposed to different gamma ray
doses (0, 15, 30, 60 and 90 gray). Formation of Ag NPs confirmed by UV-Visible
spectroscopy and X-ray diffraction (XRD) methods.The biosynthesized nanoparticles were
characterized using Dynamic Light Scattering (DLS), Field Emission Scanning Electron
Microscope (FESEM) and Energy Dispersive X-ray analysis (EDAX).The functional groups
of the biomolecules involved in the process were identified using Fourier Transform Infrared
Spectroscopy (FTIR) and antibacterial properties of the biosynthesized Ag NPs were
performed by disc diffusion method. The highest antibacterial property of the biosynthesized
Ag NPs was related to 15 gray dose of gamma radiation with mean diameter of the
nanoparticles about 40.02 nm in size and zone of inhibition about 13 mm in diameter against
Escherichia coli and the lowest was observed in treatment 90 gray with mean diameter about
170.62 nm in size and zone of inhibition about 10 mm in diameter against the same bacteria.
Biosynthesized Ag NPs using S. hortensis extract under 15 gray dose of gamma irradiation
revealed the highest antibacterial properties against Bacillus subtilis and especially
Escherichia coli. The high biocompatibility of these biogenic nanoparticles makes them a
suitable alternative to similar materials synthesized by non-biological methods.

Keywords: Antibacterial Activity, Satureja hortensis Extract, Gamma Ray, Escherichia coli,
Bacillus subtilis.
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