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Biological Synthesis of Silver Nanomaterials Using Immobilized Rhodobacter Sphaeroides
and Their Antimicrobial Activities
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Abstract: Silver nanomaterials were successfully biosynthesized by immobilized Rhodobacter
sphaeroides. The silver nanomaterials were characterized by means of UV-Vis optical absorption, X-ray
diffraction (XRD), transmission electron microscopy (TEM), high-resolution transmission electron
microscopy (HRTEM), energy dispersive analyses of X-rays (EDX). The silver nanomaterials are cubic
zinc blende structure and circular columns-shaped, and the nanoparticles are found to be polydisperse in
the size range 10~50 nm. In addition, the silver nanomaterials showed high antimicrobial activities
against E. coli. and S. aureus. The results showed that the minimum inhibitory concentration (MIC) and
the minimum bactericidal concentration (MBC) of the silver nanoparticles are 10 mg/L and 80 mg/L,
respectively.
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Fig.1 UV-Vis absorption spectrum of silver sample
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Fig.2 XRD patterns of silver sample
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Fig.3 EDX patterns of silver sample
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Fig.4 HRTEM images of silver sample

[ (a) 50 nm scale; (b) 25 nm scale; (c) 10 nm scale; (d) (111) lattice fringes of denoted area in ¢ (d;;=0.23 nm), the inset shows the corresponding SAED pattern ]
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Table 1 Antimicrobial activity of silver nanomaterials on

various bacilli
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AP 80 mg/L.

S 3CHR -

[1] Christopher P, Xin H L, Linic S. Visible-light-enhanced
catalytic oxidation reactions on plasmonic silver nano-
structures[J]. Nature Chemistry, 2011, 3(2): 467-472.

[2] LiongM, France B, Bradley K A, et al. Antimicrobial activity of
silver nanocrystals

nanoparticles[J]. Advanced materials, 2009, 21(17): 1684-1689.

encapsulated in mesoporous silica

[3] Narayanan K B, Sakthivel N. Biological synthesis of metal

nanoparticles by microbes[J]. Advances in colloid and

interface science, 2010, 156(1): 1-13.

[4] Saravanan M, Vemu Anil Kumar, Barik Sisir Kumar.
Rapid biosynthesis of silver nanoparticles from Bacillus
megaterium (NCIM 2326) and their antibacterial activity
on multi drug resistant clinical pathogens[J]. Colloids and
Surfaces B: Biointerfaces, 2011, 88(1):325-331.

[5] Castro-Longoriaa E, Vilchis-Nestorb Alfredo R, Avalos-
Borjac M. Biosynthesis of silver, gold and bimetallic
nanoparticles using the filamentous fungus Neurospora
crassa[J]. Colloids and Surfaces B: Biointerfaces, 2011,
83(1): 42-48.

[6] Bai H J, Zhang Z M, Yu Guo, et al. Biological synthesis of
size-controlled cadmium sulfide nanoparticles using
immobilized Rhodobacter Nanoscale
Research Letters, 2009, 4(7): 717-723.

[7]1 Bai HJ, Zhang Z M. Microbial synthesis of semiconductor

sphaeroides|[J].

lead sulfide nanoparticles using immobilized Rhodobacter
sphaeroides[J]. Materials Letters, 2009, 63(9): 764-766.

(8] Wk7T =, FKEEHE. JLAKOL & 9 B AR B AR AR K
DNA-DNA RIS HT[T]. N SHEEY R, 1996,
2(1): 84-89.

[9] Bai H J, Zhang Z M, Gong J. Biological synthesis of
semiconductor zinc sulfide nanoparticles by immobilized
Rhodobacter sphaeroides[J]. Biotechnol Lett, 2006,
28(14):1135-1139.

[10] Bai H J, Zhang Z M, Guo Y, et al. Biological synthesis of
size-controlled cadmium sulfide nanoparticles by
photosynthetic bacteria Rhodopseudomonas palustris[J].
Collide Surfaces B, 2009, 70(1): 142-146.

[11] Sadhasivam S, Shanmugam P, Yun K S. Biosynthesis of
silver nanoparticles by Streptomyces hygroscopicus and
antimicrobial activity against medically important
pathogenic microorganisms[J]. Colloids Surf B: Biointer-
faces, 2010, 81(1): 358-362.

[12] 5, BRocs, Refh. soptI i 7iE M. Jbst:

b Tk K22t A, 2005: 121-123.



