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Abstract

Introduction: The biological synthesis of nanoparticles has gained enormous importance due to
the development of clean and environmentally-friendly processes. Silver is highly toxic to
microbial cells, Nevertheless, it has been reported that several microorganisms are silver
resistance and corroborate the microbial reduction of water soluble Ag* to Ag® nanoparticles. In
this study, native strains of bacteria screen for use as biocatalysts for extracellular synthesis of
silver nanoparticles.

Materials and methods: Eight different strains of bacteria exhibiting high silver tolerance were
isolated from collecting soil samples from copper and gold mines and characterized using
morphological observations and preliminary biochemical tests. The bacterial strains in the
presence of 1 g/l Ag® solution at pH 7 were incubated at 28° C for 48 h in an orbital shaker. The
silver nanoparticles formation was investigated by visual observations (changing the color of
the reaction solution), spectroscopic techniques and microscopic observations.

Results: Among the 8 strains giving high Ag" tolerance, the strain SM8, isolated from the
Sarcheshmeh Copper Mine, Kerman, showed the capability of promoting the formation
extracellular Ag nanoparticles. The strain was selected and identified as Ralstonia sp. SM8
(GenBank accession number KF264453) based on morphological and biochemical
characteristics and its molecular phylogenetic analysis. Results obtained by visual observations,
spectral data achieved from UV-vis, XRD spectrum and SEM micrographs revealed the
extracellular formation of spherical silver nanoparticles in the size range of 20-50 nm with the
culture supernatants of Ralstonia sp. SM8.

Discussion and conclusion: Based on the results obtained, fast and extracellular synthesis of
silver nanoparticles, without the need for complicated extraction steps, can be taken by using the
culture supernatants of Ralstonia sp. SM8. The current study is the first report on the biological
synthesis of Ag nanoparticles using genus of Ralstonia.
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