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                 ABSTRACT 
Nanotechnology is a highly energized discipline of science 
and technology. One of the major challenges of 
nanotechnology is the synthesis of nanomaterials with a 
wide range of chemical compositions and sizes. 
Nanobiotechnology is a promising novel field specially for 
biodiverse countries like India.whose diversity is an asset 
which can be harnessed .Recently material scientists have 
been viewing with interest this diversity , particularly 
microorganisms as possible ecofriendly nanofactories..  
In this paper, biosynthesis of nanomaterials is carried out 
from the microbial diversity obtained from the state of India, 
Bihar .Bacillus species isolated locally from the region has  
been used to synthesize silver nanoparticles at room 
temperature.  
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                INTRODUCTION   
Nanotechnology is a highly energized discipline of science 
and technology , which is gaining importance in the new 
millennium . Nanomaterials are of considerable interest due 
to their unusual optical [1], chemical [2], petrochemical 
[3]and electronic properties[4] . These nanoscale materials 
have gained importance due to their potential applications in 
optics,biomedical sciences ,mechanics ,magnetics and 
energy science. Hence one of the various challenges of 
nanotechnology is the synthesis of nanomaterials with a 
wide range of chemical composition and sizes. In the current  
 
world there is a growing need and awareness to develop 
green technologies . 
Biological systems , are in general masters of ambient 
condition of chemistry and hence have ability to synthesize 
and sequester inorganic materials from nano to macroscale. 
Recently material scientists have been viewing with interest 
biological systems particularly microorganisms as possible  

 
ecofriendly nanofactories [5-
7]..Nanobiotechnology is a promising field 
specially for biodiversity rich countries like India 
[8] . Biodiversity, though the planets greatest 
asset remains paradoxically the least developed 
[9]. Microorganisms occupy diverse habitats, 
they develop unique and sometimes bizarre ways 
to survive hostile toxic environments. Metals are 
ubiquitous and many are necessary for the 
survival of organisms but even essential 
elements like Fe, Zn, Mg, etc. are toxic to 
organisms beyond certain limits. Bacteria react 
to most metals by reduction of ions or by the 
formation of water insoluble complexes. 
Microorganisms that tolerate heavy exposure to 
metals can be used for synthesis of nanoscale 
materials.However the exact mechanism leading 
to the formation of nanoparticles is not fully 
understood .Formation can be either intracellular 
or extra cellular . The ability of microorganisms 
to grow in presence of high metal concentrations 
might be a result of specific mechanisms of 
resistance. such mechanisms include efflux 
systems , alteration of solubility and change of 
toxicity in redox state  of the metal ion, 
extracellular complexation and lack of specific 
metal transport systems [10 -11]. 
Early studies have revealed the use of various 
microorganisms for nanosynthesis. Bacteria  
Bacillus subtilis 168 was reported to reduce Au+ 
to nanoscale  dimensions  [6,7]. Several bacterial 
strains like Psedomomas  stutzeri Ag259 were 
found to be silver resistant and were able to 
produce nanosize silver[12].Other workers have 
used the microbial diversity to produce 
Magnetite , Silica , Titania from fungi Fusarium 
oxysporum and Vericillium [13-14].Klebsiella 
aerogens was manipulated to produce Cds 
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nanoparticles  extracellularly[15]. In addition to gold and 
silver nanoparticles  synthesis of semiconductors like CdS , 
ZnS and PbS  have been obtained from bioorganisms 
Clostridium  thermoaceticum precipitates was observed to 
precipitate  CdS at the cell surface as well as the medium 
from CdCl2 in presence of cystenine hydrochloride in the 
growth  media [16].The monodispersity of silver / gold 
nanoparticles produced either intra or extracellularly  by 
these bioorganisms is not very high or inferior to those 
obtained by the conventional chemical methods[17]  
In this paper, biosynthesis of nanomaterials is carried out 
from the microbial diversity obtained from the state of India, 
Bihar (rich fertile alluvial Gangetic plain).Bacillus species 
which was identified as Baccilus cresus  has been used to 
synthesize silver nanoparticles which was isolated from the 
Gangetic belt (riverine belt of Ganges river) was seen to 
synthesize silver nanoparticles extracellularly.This is the 
first report when the microbial diversity  of the Gangetic 
plain has  been tapped for nanosynthesis.  
 
                    METHODOLOGY  
Soil samples were collected from the riverine belt of Ganges 
in Bihar . Serial dilutions were done and plated on N.A  
plates. The plates were incubated for suitable time and 
distinct looking colonies were picked up and grown till pure 
cultures were obtained . Preliminary Silver resistance of 
various strains was done . The cultures were screened by 
spot inoculation of Silver nitrate of varying concentrations. 
The concentrations used were 25ppm  .50 ppm ,75ppm , 
100ppm . 150 ppm  200ppm 250ppm, 300 ppm �600ppm 
800ppm till 1000ppm . Strains which could tolerate  800ppm 
of silver was selected for further study .  
The selected silver tolerant strain was inoculated in YES 
media and incubated at room temperature until the 
absorbance of the culture was between 0.8-0.9 . silver at a 
concentration of 800 ppm was added and cultures were 
incubated further . Cell free supernatant was obtained by 
centrifugation  of the cultures at 8000rpm for 10 min at room 
temperature.The absorbance scan of the supernatant was 
recorded to check for the characteristic nano silver peak. 
Cultures which showed best peak were selected for further 
studies. Optimization of the cultures was done to get the 
maximum yield.  
Optical absorbance of the silver nanoparticles was taken on 
UV visible spectrophotometer (Shimadzu UV 2450), in 
range of 200-800 nm .XRD measurements of silver 
nanoparticles was  done on Rigaku Miniflex and TEM of the 
silver nanoparticles was performed on  carbon coated copper 
grids . 
 
                RESULTS AND DISCUSSION  
The results revealed that the soil sample contains a diversity 
of unique bacteria which are silver tolerant. The bacterial 
culture which was selected for further study was identified 
as Bacillus cereus (fig 1).It was found that Bacillus cereus 
could tolerate silver upto 800ppm which was added to the 
media in form of silver nitrate. 

 

 
 
Fig 1 showing isolates of Bacillus cereus 
 
Reduction was obtained in all three sets viz, 
when silver nitratre was added to the stationary 
phase , to the culture suspended in water and to 
the cell free suspension .recovery of silver was 
found to be maximum and easier in the first set 
hence this protocol was followed for further 
synthesis.Exposure to sunlight in all the three 
media was followed by colour change .Increase 
in room temperature was associated with 
reduction in time for the synthesis of 
nanoparticles.  The absorbance scan of silver 
nanoparticles exhibited a sharp plasmon peak at 
450 nm, which is characteristic of 
monodispersed Ag . 
These particles were found to be stable in the 
solution on storage up to one month with no 
change in the absorbance maxima .The 
magnitude , peak wave length and spectral band 
width of the plasmon resonance associated with 
nanoparticle are dependent on particle size , 
shape and material composition as well as the 
local environment.  
X-ray powder diffractogram of the 
biosynthesized nanosilver exhibits Braggs 
reflection due to (111), (200),(220)(311)and 
(222) corresponding FCC type bulk silver .(fig2). 
 
 
 
 
 
 
         
      
 
 
  
 
Fig. 2. XRD pattern of Silver nanoparticles 
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 The diffraction peaks are broad around the their bases 
indicating that the silver particles are in nanosizes.  
The TEM pictures (fig3) obtained reveal that the silver 
nanoparticles are in the 10 nm range. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3 Transmission Electron Microscopy  
           Micrograph of silver nanoparticles  
          synthesized  by Bacillus cresus 
 
 
Particles smaller than these could not be resolved 
.Aggregates of 0.25-05ì  were observed with SEM image, 
probably indicating that the particles are aggregating to form 
larger particles. It was observed from EDAX measurements 
that the sample contained  about 75% Ag . 
Though the exact mechanism is still obscure it is probable 
that that certain enzymes are released which have reducing 
action . It is known that silver cations are highly are highly  

 
reactive and tend to bind with elctron donor 
groups containg sulphur, nitrogen or oxygen of 
the proteins . Thus it is seen that the  microbial 
biodiversity  may provide cheap viable  and 
green ways for the production of  nanoparticles 
each unique as environment it comes from. 
 
                           CONCLUSION 
In summary, a brief overview of the use of 
micro-organisms in the biosynthesis of Ag 
nanoparticles has been described. In the context 
of the present drive to develop green 
technologies in materials� synthesis, this method 
is a viable alternative to the physical and 
chemical methods currently in vogue. Extra-
cellular secretion of enzymes offers the 
advantage of obtaining large quantities in a 
relatively pure state, free from other 
contaminating proteins associated with the 
organism. The process can be extended to the 
synthesis of nanoparticles of different chemical 
compositions, shapes and sizes by suitable 
identification of the enzymes secreted by the 
micro-organisms. 
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