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Figure 1. Resistance pattern to silver sulfate by agar dilution method in Luria Bertani broth culture
medium enriched with different concentrations of silver sulfate (0.75 to 5.25 mM) after three days
of incubation at 25 -C.
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Figure 2. Visual observations and spectrophotometric analyses of silver sulfate solution (0.5 mM)
treated with resting cells of bacterial isolate GMS10 and the control sample at 30 °C and shaking
speed of 200 rpm after 48 hours incubation
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Figure 4. Phylogenetic tree based on 16S rRNA gene sequences that shows the relationship of
strain GMS10 with bacterial strains belonging to different species belonging to the genus Bacillus.

GenBank accession number is given in parenthesis
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of 1 mM, the highest absorption peak related to silver sulfide nanoparticles was observed
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Figure 6: The effect of different concentrations of silver sulfate (a: 0.5 mM, b: 1 mM, and c: 1.5 mM)
on the size and morphology of silver sulfide nanoparticles formed under the resting cell strategy of

B. safensis strain GMS10; At a concentration of 1 mM, nanoparticles with a smaller size and a more
suitable distribution are formed.
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Figure 9. The effect of time incubation on the synthesis of silver sulfide nanoparticles by resting

cells of B. safensis strain GMS10.
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Abstract

Introduction: This study aimed to isolate and identify the silver-resistant bacteria and investigate on their
potential in the biological synthesis of silver sulfide nanoparticles (Ag.SNPs). Methods: Preliminary characterization
of the Ag>SNPs was carried out using visual observations and UV-Visible spectroscopy. Scanning Electron
Microscopy (SEM) with Energy Dispersive X-Ray Analysis (EDX) was used to determine size, morphology and
elemental analysis of the nanoparticles. Fourier-transform infrared spectroscopy (FTIR) analysis was performed to
determine the functional groups involved in the bioreduction of silver sulfate into Ag,SNPs. Results and
discussions: Based on the results, Bacillus safensis strain GMS10 with highest tolerance to silver sulfate (50 mM)
was able to synthesize spherical shape of Ag,SNPs with an average size diameter of 22.2 nm under optimized
conditions (1 mM silver sulfate, 15 g/L biomass) after 36 h incubation. This study is the first report on the synthesis
of Ag2SNPs using B. safensis.
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