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Abstract: Nanotechnology involving synthesis and applications of nanomaterials is a rapidly growing field with 

significant applications in various areas. The attraction of silver nanoparticles (AgNPs) is mainly because of its 

application in therapeutics, bio molecular detection, catalysis and also antimicrobial agents etc. Microbial synthesis of 

nanoparticles is eco-friendly and has significant advantages over other processes. In the current study, synthesis of Silver 

nanoparticles by a bacterial strains isolated from Metal contaminated soil has made. Biosynthesis of silver nanoparticles 

was confirmed by metal ion reduction colour test which showed colour change from colourless to brown. Molecular 

identification of nanoparticles producing strains showed the presence of Bacillus flexus, Bacillus pseudomycoides , 

Bacillus flexus , Cronobacter universalis, and Kocuriarosea. 

Keywords: Biosynthesis, Silver nanoparticles, Metal contaminated soil, Bacillus flexus, Bacillus pseudomycoides , 

Cronobacter universalis,  Kocuria rosea. 

INTRODUCTION 

 Nanoparticles are simply defined as particles 

in the 10-9 nm range. Now-a-days we are using 

nanoproducts in various fields. The nanoparticles 

possess unique physico-chemical, optical and biological 

properties which can be manipulated suitably for 

desired applications [4]. 

 

Silver has been used for thousands of years as 

a precious metal by humans in different applications as 

jewelry, tools, coins, photographic material or 

explosives. Zhao and Stevens in  1998 worked on the 

antimicrobial activity of silver nanoparticles(Ag-

NPs),which appears significantly high and also reported 

that Silver is more toxic element to microorganisms 

than many other metals in the following sequence: Ag > 

Hg > Cu > Cd > Cr > Pb > Co > Au > Zn > Fe > Mn > 

Mo > Sn and Silver exhibits low toxicity to mammalian 

cells. [11] and [15] investigated that Ag-NPs exert more 

efficient than silver ions and other silver salts in 

mediating their antimicrobial activity [16, 10, 18, 7, 20] 

reported that Silver has a lower propensity to induce 

microbial resistance than many other antimicrobial 

materials.  

 

Biological methods can be used to synthesize 

silver nanoparticles without the use of any harsh, toxic 

and expensive chemical substances [1-3, 5, 14, 17]. It 

was reported that highly stable silver nanoparticles (40 

nm) could be synthesized by bioreduction of aqueous 

silver ions with a culture supernatant of some non 

pathogenic and pathogenic Bacteria viz., Bacillus 

licheniformis [6], B. subtilis [23], Pseudomonas stutzeri 

AG259 [9], Klebsilla pneumonia [12], E.coli, 

Enterobacter cloacae[16] and Lactobacillus [13]. 

 

It is reported that some bacteria contain 

plasmid with Sil genes which are responsible for silver 

resistance of bacteria [28]. The mechanism involved in 

the resistance are efflux system, alteration of solubility 

and toxicity via reduction or oxidation, biosorption, 

bioaccumulation, extracellular complex formation or 

precipitation of metals, and lack of specific metal 

transport systems [26]. In invitro synthesis of silver 

nanoparticles using bacteria, the presence of NADPH 

dependent nitrate reductase convert nitrate to nitrite and 

the electron transferred to silver ion hence the silver ion 

reduced to silver(Ag+ to Ag0) [27].  

 

Many studies have enlightened the biological 

synthesis of Silver nanoparticles from bacteria; 

however, biological synthesis of silver nanoparticles 

from Silver resistance bacteria isolated from metal 

contaminated soil is scantily studied. Hence, the present 

study was carried out to screen a variety of metal 

resistant bacteria for their ability to produce Silver 

nanoparticles.  
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MATERIAL AND METHOD 

Isolation of Metal resistant bacteria from soil 

Metal contaminated soil samples were 

collected from different locations viz. jewelry 

processing shops, silver industries, and silver plating 

industries etc; were mixed together and considered as 

Source material for Bacterial isolation. The isolation of 

metal (Ag) resistant bacteria was done by Replica plate 

technique using  Nutrient Agar Supplemented with 

1mM Concentration of filtered sterilized AgNO3 and 

incubated at 37oC for 48hrs the plates were observed for 

the presence of  bacterial growth [25]and the cultured 

isolates were consider as silver resistance bacteria.  

 

Conventional Identification Metal resistant bacteria  

 The metal (Ag) resistant bacterial isolates were 

further identified by conventional method [19]. The 

primary identification of bacterial isolates was done on 

the basis of colony, microscopic and biochemical 

characteristics followed by comparing with available 

standard literature. 

 

Screening for Silver Nanoparticles synthesis  

All the metal (Ag) resistant Bacterial isolates 

were further studied qualitatively for Silver 

nanoparticles synthesis, adopting method suggested by 

[8] and [25]. The cultures were cultivated separately at 

Ph 6 and 40o C Temperature for 24 hours in LB broth. 

The bacterial cells were separated by centrifugation at 

20,000 rpm for 10minutes. The cell free supernatant 

(filtrate) material was separated out and use for 

extracellular synthesis of nanoparticles. For 

nanoparticles synthesis, approximately 0.2 ml of 

supernatant from each cell free culture was mixed 

separately with 10ml of 1mM aqueous solutions of 

filtered sterilized AgNO3, in 20ml test tube and placed 

in 150 rpmincubatory shaker (Remi make) at 37oC upto 

72 hrs. Qualitative screening for the presence of Silver 

Nanoparticles was done by periodic Visual observation 

to check the color change. Appearance of brown color 

solution indicates the formation of silver nanoparticles 

in the reaction mixture [22]. The set without AgNO3, 

was maintained as Control. The isolated bacterial 

strains positive for Silver nanoparticles synthesis were 

identified at Molecular level. 

 

Molecular Identification of AgNPs synthesizing 

bacterial isolates 

 All the cultures were processed for the 

Molecular identification by 16S ribosomal RNA gene 

partial sequence based method. The sequence data were 

subjected to BLAST and Phylogenetic analysis at 

MACS Department of Science and Technology, Govt. 

of India, Pune.  

 

RESULT AND DISCUSSION 

Isolation of Metal resistant bacteria from soil 

It was observed that among the cultured 

colonies, only 09 isolates were able to grow on nutrient 

agar supplemented with 1mM concentration of 

AgNO3;and Hence, considered as Silver resistant 

bacterial isolates and  perhaps  be explore for the 

synthesis of AgNPs. Findings on the existence of silver 

resistance bacteria in silver contaminated soils are in 

accordance of [25] they isolated the silver resistant 

bacteria from heavy metal contaminated areas of 

Kerala. 

 

The Silver resistant soil isolates showing the 

growth in presence of AgNo3 were further identified by 

conventional method; the results obtained were 

compared with standard literatures and indicated the 

presence of different morphological forms, cocci and 

bacilli with variety of arrangements. Total (03) Species 

of Grams positive bacilli, (01) species of Grams 

positive cocci and (05) species of Grams negative 

bacilli were observed. The findings suggest the possible 

presence of Bacillus, Enterobacter, Klebsiella, 

Escherichia Proteus, Cronobacter and Kocuria species 

respectively. 

 

Screening for Silver Nanoparticles synthesis  

 Cell free supernatants of all Silver resistant 

bacterial isolates were separately treated with 1mM 

aqueous solutions of filtered sterilized AgNO3. After 

incubation time the solution were observed for colour 

change from colourless to brown. The results on 

qualitative test Table 1 and Photoplate 1, Indicated that 

among all the isolates, only 5 isolates out of 9 showed 

the synthesis of AgNp. The isolate number 1,2,4,8 and 9 

showed the synthesis of AgNPs within 72 hours, 

whereas 3, 5, 6 and 7 didn’t showed AgNPs synthesis 

though these isolates showed metal resistance attribute. 

The findings on the present study are in correlation with 

the experimental findings of [24] and [21].They 

reported the colour change due to the biosynthesis of 

AgNPs.  

 

 From the results on the Qualitative 

screening of AgNPs producer it was also sensible that, 

the character to have silver resistant trait among the 

strains must not be taken as the indicator for the 

synthesis of silver nano particles. The qualitative 

screened isolates were rebelled as AK 1, AK 2, AK 3, 

AK 4 and AK5, as AgNPs producers and subjected for 

Molecular identification. 
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Table 1: Qualitative screening of Bacterial isolates Synthesizing AgNPs 

Isolates No. Colour Change from 

Colourless to Brown 

Synthesis of AgNPs 

1 Positive +ve 

2 Positive + ve 

3 Negative - ve 

4 Positive + ve 

5 Negative - ve 

6 Negative - ve 

7 Negative - ve 

8 Positive + ve 

9 Positive + ve 

 

 
Fig-1: Colour reduction test for Synthesis of Silver nanoparticles 

 

Molecular Identification of AgNPs synthesizing 

bacterial isolates 

 Isolate AK1 showed its maximum identity of 

100 % to Bacillus sp. mainly Bacillus flexus. Isolate 

AK2 showed its maximum identity of 100% to Bacillus 

pseudomycoides . Isolate AK3 showed its maximum 

identity of 100 % to Bacillus sp. mainly Bacillus flexus. 

Isolate AK4 showed its maximum identity of 99.2% 

Cronobacteruniversalis. Isolate AK5 showed its 

maximum identity of 100% Kocuriarosea . 

Phylogenetic analysis of all isolates were represented in 

Figure 2. 

  

 From molecular identification by 16S rRNA 

sequencing-based method the selected isolates were 

reported as of AK1- Bacillus flexus, AK2- Bacillus 

pseudomycoides , AK3- Bacillus flexus , AK4-

Cronobacteruniversalis, and AK5-Kocuriarosea.  
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Fig-2: Phylogenetic analysis of the 16S rRNA sequence of the soil bacterial isolates obtained in the study 

 

CONCLUSION 

 This work demonstrates the ability of bacteria 

to synthesize the silver nanoparticles and hence can be 

considered as source of AgNp.  The identified isolates 

viz. Bacillus flexus, Bacillus pseudomycoides, Bacillus 

flexus, Cronobacter universalis and Kocuriarosea 

found to have the potential to form Silver nanoparticles 

extracellularly. 

 

ACKNOWLEDGEMENTS 

The authors are thankful to microbiology 

research laboratory R.A.College washim and also 

express the sincere thanks to MACS Department of 

Science and Technology, Govt. Of India, Pune for their 

help in molecular identification.  

 

REFRENCES  

1. Ahmad A, Mukherjee P, Senapati S, Mandal D, 

Khan MI, Kumar R, Sastry M. Extracellular 

biosynthesis of silver nanoparticles using the 

fungus Fusarium oxysporum, Colloids and Surfaces 

B: Biointerfaces. 2003;28: 313-318. 

2. Ankamwar B, Damle C, Ahmad A, Sastry M. 

Biosynthesis of gold and silver nanoparticles using 

Emblica officinalis fruit extract, their phase transfer 

and transmetallation in an organic solution. J 

Nanosci Nanotechnol. 2005;5: 1665-1671. 

3. Bankura KP, Maity D, Mollick MMR, Mondal D, 

Bhowmick B, Bain MK. Synthesis, characterization 

and antimicrobial activity of dextran stabilized 

silver nanoparticles in aqueous medium. 

Carbohydrate Polymers. 2012;89: 1159–1165. 

4. Feynman R. There's plenty of room at the bottom. 

Science. 1991;254: 1300-1301 

5. Huang J, Li Q, Sun D, Lu Y, Su Y, Yang X, Wang 

H, Wang Y, Shao W, He N, Hong J, Chen C. 

Biosynthesis of silver and gold nanoparticles by 

novel sundried Cinnamomum camphora leaf. 

Nanotechnology. 2007;18: 104-105. 

6. Kalishwaralal K, Deepak V, Ramkumarpandian S, 

Nellaiah H, Sangiliyandi G. Extracellular 

biosynthesis of silver nanoparticles by the culture 

supernatant of Bacillus licheniformis. Mater Lett. 

2008; 62: 4411-4413. 

7. Kim JS, Kuk E, Yu KN, Kim JH, Park SJ, Lee HJ, 

Kim SH, Park YK, Antimicrobial effects of silver 

nanoparticles. Nanomedicine: Nanotechnology, 

Biology and Medicine. 2007;3(1): 95–101. 

8. Kannan N, Subbalaxmi S, Ramachandra Murty V. 

Microbial Production of Silver Nanoparticles. 

Nanomqterial and Biostructure. 2010; 5(1): 135-

140. 

9. Klaus T, Joerger R, Olsson E, Granqvist CGr. 

Silver-based crystalline nanoparticles, microbially 

https://saspublishers.com/journal/sajb/home


 

 

 

 

Payal N. Agrawal et al., Sch. Acad. J. Biosci., Mar 2017; 5(3):187-191 
 

Available online at https://saspublishers.com/journal/sajb/home   191 

 

 

fabricated. Proc Natl Acad Sci USA. 1999; 96: 

13611-13614. 

10. Law N, Ansari S, Livens FR, Renshaw JC, Lloyd 

JR. Formation of nanoscale elemental silver 

particles via enzymatic reduction by Geobacter 

sulfurreducens. Applied and Environmental 

Microbiology. 2008;74(22): 7090–7093. 

11. Lok CN, Ho CM, Chen R, He QY, Yu WY, Sun H, 

Tam PK, Chiu JF, Che CM. Proteomic analysis of 

the mode of antibacterial action of silver 

nanoparticles. Journal of Proteome Research. 

2006;5: 916–924. 

12. Mokhtari N, Daneshpajouh S, Seyedbagheri S, 

Atashdehghan R, Abdi K, Sarkar S, Minaian S, 

Shahverdi HR, Shahverdi AR. Biological synthesis 

of very small silver nanoparticles by culture 

supernatant of Klebsiella pneumonia: The effects of 

visible-light irradiation and the liquid mixing 

process. Materials Research Bulletin,. 2009; 44: 

1415-1421. 

13. Nair B, Pradeep T. Coalescence of nanoclusters 

and formation of submicron crystallites assisted by 

Lactobacillus strains. Crystal Growth & Design. 

2002;2: 293- 298. 

14. Narayanan KB, Sakthivel N. Heterogeneous., 

catalytic reduction of anthropogenic pollutant, 4-

nitrophenolby silver-bionanocomposite using 

Cylindrocladium floridanum. Bioresource 

Technology. 2011;102: 10737–10740. 

15. Rai M, Yadav A, Gade A. Silver nanoparticles as a 

new generation of antimicrobials. Biotechnology 

Advances. 2009;27: 76–83. 

16. Shahverdi AR, Minaeian S, Shahverdi HR, 

Jamalifar H, Nohi A. Rapid synthesis of silver 

nanoparticles using culture supernatants of 

Enterobacteria: A novel biological approach. 

Process Biochemistry. 2007;42: 919-923. 

17. Shankar SS, Rai A, Ankamwar B, Singh A, Ahmad 

A, Sastry M. Biological synthesis of triangular gold 

nanoprisms. Nature Materials. 2004;3: 482-488. 

18. Silver S, Phung LT, Silver G. Silver as biocides in 

burn and wound dressings and bacterial resistance 

to silver compounds. Journal of Industrial 

Microbiology and Biotechnology. 2006;33: 627-

634. 

19. Sneath Peter HA. Beergy’s manual of systematic 

Bacteriology. 1994: vol.2 Williams and wilkins. 

1104- 1207, 1261-1418.                                                                                                                                                                                                                                                     

20. Thomas V, Yallapu MM, Sreedhar B, Bajpai SK. A 

versatile strategy to fabricate hydrogel-silver 

nanocomposites and investigation of their 

antimicrobial activity. Journal of Colloid Interface 

Science. 2007; 315: 389–395.  

21. Gurunathan S, Lee KJ, Kalishwaralal K, 

Sheikpranbabu S, Vaidyanathan R, Eom SH. 

Antiangiogenic properties of silver nanoparticles. 

Biomaterials. 2009;30:6341–6350 

22. Hema Shepangam N, Nithya G, Balaji S. 

Biosynthesis of Silver Nanoparticles and it’s 

antibacterial activity. Scholar Research Library, 

Arch. Appl. Sci. Res. 2011;3(2): 377-380. 

23. Saifuddin N, Wang WC, Nur Yasumira AA. Rapid 

biosynthesis of silver nanoparticles using culture 

supernatant of bacteria with microwave irradiation, 

E JournalChem. 2009; 6(2): 61-70. 

24. Zaki S, Kady MF, Abd-EL-Haleem D. 

Biosynthesis and Structural Characterization of 

silver nanoparticles from bacterial isolates., 

Materials Research Bulletin. 2011;46: 1571-1576. 

25. Lakshmi DV, Thomas R, Varghese RT, Soniya EV, 

Mathew J, Radhakrishnan EK. Extracellular 

synthesis of silver nanoparticles by the Bacillus 

strain CS 11 isolated from industrialized area., 

2013: 3 Biotech, DOI 10. 1007/s13205-013-0130-

8. 

26. Belly RT, Kydd GC. Silver resistance in 

microorganisms. Dev. Ind Microbiol. 1982;23:567-

577. 

27. Vaidyanathan R, Gophalram S, Kalishwarlal K, 

Deepak V, Pandian SR, Guru Nathan S. Enhanced 

silver nanoparticles synthesis by optimization of 

nitrate reductase activity. Colloids Surf. B 

Biointerfaces. 2010;75:335-341. 

28. Tian J, Wong KK, Ho CM, Lok CN, Yu WY, Che 

CM, Chiu JF, Tam PK. Tropical delivery of silver 

nanoparticles promotes wound healing. Chem. 

Med. Chem. 2007;2: 129-136. 

https://saspublishers.com/journal/sajb/home

