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ABSTRACT

Slver is an active area of academic and more importantly in nanotechnology for application research. This source
of production of nanoparticles can be exploited further commercially. In the present study, we have reported
biological synthesis of silver nanoparticles by using cell free filtrate of Helminthosporium tetramera. Synthesis of
Slver nanoparticles was carried out using fungal cell free filtrate and 1mMaqueous solution of silver nitrate (Ag
No3). The synthesis of silver nanoparticles was investigated by UV-Vis spectroscopy. Absorbance was recorded
from 300-600 nm and strong absor bance peak of AgNPs was observed at 400 nm. The obtained Slver nanoparticles
were characterized by Transmission electron microscopy (TEM). The synthesized silver nanoparticles were
polydisperse spherical in shape and size in the range between 17-33 nm. The antibacterial activity of AQNPs have
been evaluated against the Bacillus subtilis and Saphylococcus sp. AgNPs were found to have significant
antibacterial activity, thus product could be used as an effective antibacterial agent.

Keywords: Helminthosporium tetramera, Silver nanoparticles, UV-Vis spectroscopy, Traission electron
microscopy (TEM), Antibacterial activity.

INTRODUCTION

Nanotechnology is an active area of research amdla@ement which are truly a multidisciplinary bréncrhese
may open the door to huge application for medieine information technology [1]. Considering theaet$ Science
and Technology was basically focused on the natiofarproduction from last few years. Synthesis of
nanoparticles was down by different type of phylsarad chemical methods which requires both stramd)\ameak
chemical reducing and protective agents. Thesetagar highly toxic, non-safe, non-ecofriendly adso show
low production rate [2, 3, 4 ]. To minimize thedsadivantages it leads to in search of proper substivhich could
be ecofriendly and not cause any harm to humardantestic animals health. At that time novel biotagimethod
have been emerge out which are nontoxic, saferiendfy. Microbes and plants used either as redueigents.
Many unicellular or multicellular microorganismsopiucing organic materials in non-scale level. Thesynthesis
of nanopatrticles can be down by using biologicardg like bacteria, fungi, antinomycetes, yeadtgeaand plants
[3, 5, 6]

Fungi are the Nano factory and good candidatetfersynthesis of metal nanoparticlesisarium oxysparum has
been observed silver and gold nanopatrticles [7ihgiFaynthesize silver nanoparticles by extracetlotethod [8,9].
In the field of biology nanoparticles have impottapplications such as antibacterial activity dfexsi nanoparticles.
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Silver exhibit strong toxicity to wide range of mdorganisms. Silver nanoparticles have antibadtgriaperty
against. aureus, P. aeruginosa andE. coli [10]. Antibacterial activity of silver nanoparticles wsize dependent.
1-10 nm silver nanoparticles mainly attach to thefaxe of cell membrane and disturb its proper fionclike
respiration and permeability [11]. It was obsenthdt the high synergistic activity of silver nandjdes and
antibiotics with erythromycin again$t. aureus{12].

Thus the aim of study is to synthesize biogeniesihanoparticles. The present investigation workedwith the
isolation, synthesis and characterization of silwanoparticles from fungi likélelminthosporium tetramera and
their antibacterial activity was used to produceetarug to overcome drug resistance ability oftbaa.

MATERIALS AND METHODS

1. Collection of Materials:

Hel. tetramera was isolated from soil and maintained on potatdrdee agar (PDA) medium at 28C°. The isolated
fungus was identified using morphological charaetion. The two kinds of bacteriBacillus subtilis and
Saphylococcus sp. were tested which are obtained from National GbaimLaboratory (NCL) Pune for their
susceptibility against silver nanopatrticles.

2. Biomass Preparation:

Hel. tetramera was grown in Glucose nutrient broth medium (GNBj biomass preparation. The flask was
inoculated with spores and incubated at 28°C astatary shaker (120 rpm) for 4 days. The biomass mavested
by filtration through filter paper (Whatman filt@aper no-1) and then washed with distilled waterefmove any
components of the medium. 15 gm biomass was plataeddividual flasks containing 100 ml double-ditti
water. The flask was incubated for 72 hr. The bissnaas again filtered by Whatman filter paper remd the cell
free filtrate was collected for experiment.

3. Biosynthesis of Silver Nanoparticles:
Silver nanoparticles were synthesized using 15 etilfeee filtrate mixed with 15 ml of 1 mM AgNacsolution in
250 ml of Erlenmeyer flask was incubated at 28°@ark for 24 hr. AgNo3 solution was used as control

4. Characterization of Silver Nanoparticles:

UV-visible spectrophotometer used for qualitatiesting of silver nanoparticles. 1 ml sample of sop&ant was
withdrawn after 24 hrs and absorbance was mea$yrading UV-visible spectrophotometer between 300-6m.
Transmission electron microscopy technique was €sestudy the detailed structure of nanoparti¢lessize and
shape. Characterization of AQNPs was done by TEMgsigni 268D AIIMS New Delhi. It is the confirmatotgst
of AgNPs.

5. Antibacterial Analysis:

Standard Agar well diffusion method was used tockhthe antibacterial activity of isolated fungalver
nanoparticles solution. The test bacteriaBaeillus subtilis andSaphylococcus sp. were included. With the help of
cotton swab 0.9 % saline solution bacteria wasaspi@n nutrient agar plate. 50 pl of the AgNPs smtutand
streptomycin antibiotic were loaded on marked weilth the help of micropipette. This plate was ibated at 37°C
for 24 hours for observing inhibition rate.

RESULTS AND DISCUSSION

Visual Analysis of silver nanopatrticles:

It is the preliminary test of biosynthesis of silveanoparticles from cell free extractldél tetramera. In Fig.1 (a)
test tube shows clearly pale yellow colour of éadke extract oHel tetramera before immersion of 1mM AgNo3
solution. In Fig.2 (b) test tube shows the Darkvmraolour of fungal cell free extract after the egpre of 1 mM
aqueous solution of silver nitrate for 24 hoursahhtlearly indicate the synthesis of silver nantiplar.
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Fig-1 Test tube containing the fungal cell free exact of (A) Control (without AgNo3) and (B) with 1mM aqueous solution of AgNo3

UV-Vis Spectrophotometer Analysis:

Synthesis of silver nanoparticles was monitoredJMyVisible spectroscopic analysis. In UV-visibleegprum no
peak formation was observed in cell free extradodeeimmersion of AgNo3 in seriesl, while as straugface
plasmon resonance (SPR) peak of cell free extrédttt AgNo3 was observed at 400 nm which indicates th
formation of silver nanoparticles.
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Fig-2 UV-visible spectra recorded peak formation fom fungal cell free extract before (series 1) andtar (series 2) immersion in 1mM
AgNo3 solution for 24 hr

TEM Analysis:
TEM micrograph recorded from carbon coated coppier @pated with silver nanoparticles is shown ig-Bi This
shows spherical and oval shape silver nanoparticltee range of 17-33 nm with average 26.75 nisia.

Fig-3 Transmission electron microscopy image of siér nanoparticles synthesized byd. tetramera
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Antibacterial Activity:

Antibacterial activities of synthesized silver npadicles have been investigated agaiBatillus subtilis and
Streptococcus  sp. with  standard  streptomycin - antibiotiddelminthosporium tetramera synthesized silver
nanoparticles shows very strong inhibitory actiogaiast Bacillus subtilis (1.2 cm zone of inhibition) and
Staphylococcus sp. (2.1 cm zone of inhibition) while as standanéggtomycin shows 1.4 cm zone of inhibition in
Bacillus subtilis and 1.5 cm zone of inhibition iBtaphylococcus sp. Therefore, silver nanoparticles synthesized
from Helminthosporium tetramera are more effective iftaphyl ococcus sp. against antibiotic thaBacillus subtilis.

Fig-4 Antibacterial activity of silver nanoparticle against (A)Bacillus subtilis (B) Staphylococcus sp. In each image (1)AgNPs
(2)Sterptomycin antibiotic

CONCLUSION

The present study demonstrated the biosynthessshafr nanoparticles by cell free extract l8&l minthosporium
tetramera using 1 mM silver nitrate. The TEM result shows slyathesis of polydisperse spherical nanoparticfes
the size range 17-32 nm with no agglomeration. &tsiger nanoparticles are found to have stronggii®n peak
at 420 nm. The biosynthesized silver nanopartideew effective anti-bacterial againStaphylococcus sp.
comparison with standard anti-biotic drug. Whicle &urther employed for various purposes like mddicaalth
care center, agriculture, industries.

Acknowledgements

The authors are grateful to Anatomy departmentIbfrilia Institute of Medical Sciences (AIIMS), Neelhi for
providing TEM characterization facility. Authorsearlso thankful to Professor and HOD, Dept. of BgpteDr.
Babasaheb Ambedkar Marathwada University, Aurangdtragiving research facilities.

REFERENCES

[1] N.C. Seeman and A.M. Belcher, Emulating biolohyilding nanostructures from the bottoms-up PN2R802
99, 6451.

[2]P. Mohanpuria, N.K. Rana, and S.K. YadawvNanopart. Research., 2008 7,9275-9280.

[3]1 M. Rai, A. Yadav, and A. Gad€ru. Rev. Biotechnology., 2008 28, 4, 277-284.

[4] V.K Sharma, R.A Yngard, and Y Lifdv. colloid Interface Sci., 2009 145:83-96.

[5] K.N.Thakkar, S.S. Mhatre, and R.Y. Parikb01Q 6 (2): 257-262.

[6]Margarita Stoytcheva, Pesticides Formulationse@s Fate In Tech Janeza Trdine g. 51000 Rijeka,
Croatia.2011

[7] A. Ahmad , S. Senapati , M.l. Khan, R. Kumadav. Sastry,J. Biomed Nanotechnol., 2005 1,47,53.

[8] KC Bhainsa and SF D’souz&olloids Surf B. Biointerfaces., 2006 47, 2, 160-164.

[9] S. Basavraja, SD Balaji, A Lagashetty, AH Rajasand A.Venkataramaiaterials Research Bulletin., 2007,
43, 5,1164-1170.

[10] M. Rai, A. Yadav, and A, GadBjotechnology Advances., 2009 27,7683.

[11]J. Morones, J. Elechiguerra, A. Comacho, K.ItHal. Koun, J. Ranirez and M. Yacaman,
Nanotechnology., 2005 16, 2346-2353.

[12] A.R. Shahverdi, A. Fakhimi, and S.MinaniaNanomedicine: NBM., 2007, 3:168-171.

114
Scholars Research Library



