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ABSTRACT
In the present work the fungus Helminthosporiumaieera used for the extracellular biosynthesis of
gold nanoparticles. The cell filtrate of H. tetraraeeacted with AuCl 4 ions, resulting formatiorgofd
nanoparticles within 12 hours. The gold nanopaeiciwere characterized by Visual analysis, UV-Vis
absorption spectroscopy and Transmission electroicrascopy (TEM). The extracellular gold
nanoparticles exhibited maximum absorbance at 5%0im UV-Vis spectroscopy. UV-spectral reading
clearly showed that as the incubation period insexhthe spectral absorbance also increased andestab
after 72 hr. This stability of gold nanoparticlels@a constant after two month. TEM showed polydsper
spherical and occasionally triangular nanoparticliesthe size range from 8-50 nm. Biological apptoac
using the fungi is a novel way towards the safst effective and ecofriendly method for the syighafs
gold nanoparticles is gaining importance in thddief nanotechnology.

Keywords: Helminthosporium tetramera, gold nanoparticles, M- absorption spectroscopy,
Transmission electron microscopy (TEM).

INTRODUCTION
Nanotechnology is the vast growing multidisciplindield of science which entails synthesis and
development of various nanomaterials. Now differgmies of metal nanomaterial are being produced
using Copper, Zinc, Magnesium, Silver and Gold. Dige their unusual opticalt, chemical?,
photoelectrical®and electrofifroperties, nanoparticles synthesis has greatesttefoday there is great
demand to develop ecofriendly nanoparticle synghesicess that does not use any toxic chemicahsgin
synthesis. The development of synthesis of metabparticles is the crucial facet of nanotechnology.
Nanoparticles fascinate greater consciousness duthetir various applications in different fields.
Nowadays due to their emanate application; syrshefajold nanoparticles has been the focus oféster
It is known that a large number of organisms, hatiicellular and multicellular are able to produce
inorganic nano materials either intracellular otrasellular. Microorganism like bacteria, fungi and
actinomycetes are the important tool andattractliernative for synthesis of nanopartiélées
Gold is the most inert of all metals. Gold nanopées are of interest mainly due to their stabilityder
atmospheric conditions, resistance to oxidationd docompatibility®. Therefore, development of
techniquesfor synthesis of gold nanoparticles, o¢ll-defined size and shape, is of great
challenge.Recently, the extremophilic actinomycefbésemonospora sp. when exposed to gold ions
reduced the metal ions extracellulary, formatiogaitl nanoparticlés Filamentous fungi have been also
used for the formation of colloidal gold nanopdeti¢’. The extracellular synthesis of gold nanoparticles
by treatment of the funguSusarium oxysporumith aqueous AuCl4 ions has been also rep&iteohd
the intracellular formation of gold nanoparticlesgsthe fungus Verticillium sp. was also reportéd
In this article, the fungulelminthosporium tetrameveas used to synthesize gold nanoparticles. The cell
filtrate of this fungus was used to develop anaedHular process for the synthesis of gold nartapes.
Gold nanoparticles were observed within12 houmsr &uCl4- solution was added to the cell filtrate.
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MATERIAL AND METHODS

Collection of Materials

The fungudH. tetramerawas isolated from soil and maintained on potatdrdee agar (PDA) medium at

30C°. The isolated fungus was identified by ladb@rnmol cotton blue mounting by morphological and

microscopic observation. Pure culture was mainthore potato dextrose agar slants at 30C°.

Biomass Preparation

Glucose nutrient broth medium (GNB) was used fortzss preparation éf .tetramera The flask was

inoculated with spores and incubated at 28°C atadary shaker (120 rpm) for 4 days. The biomass wa

harvested by filtration through filter paper (Whamfilter paper no-1) and then washed with digtille

water to remove any components of the medium.26@GmL Erlenmeyer flask five g (wet weight) was

brought in contact with 100 mL of double distillegter for 3 days at 30°C and agitated again at 120

rpm. The cell filtrate was obtained by filteringtitrough Whatman filter paper No. 1 and the calkfr

filtrate was collected for experiment.

Extracellular biosynthesis of Silver Nanopatrticles

The 5 mL filtrate was treated with 5 mL of 1 mM HBM4 solution in an Erlenmeyer flask and incubated

at room temperature in dark. Control containing-frek filtrate without Chloroauric acid solutionas

run simultaneously as standard with the experinidiatk. All experiments were done in duplicate.

Characterization of Silver Nanoparticles

UV-visible spectroscopy analysis

Change in color of the cell free filtrate incubateith Chloroauric acid solution was visually obseaiv

over a different period of time i.e. 12, 24,36, 88, 72 hr. Gold ion bio-reduction was monitored by

sampling of aliquots (1 mL) at different time intals. Absorption measurements were carried out on

UV-visible spectrophotometer (Cystronics UV-Vis sfpephometer 117). UV-Visible analysis of several

week old samples was also carried out to checlsthigility of synthesized AuNPsand absorbance was

measured between 350-750 nm.

Transmission electron microscope (TEM)

For TEM measurements, a drop of synthesized AuNd&sphaced on the carbon coated copper grids and

kept for dry. After dryness of sample grid loadedto a specimen holder. TEM micrographs of the

sample were taken using the Morgagni 268D TEM imsant (AlIMS, New Delhi).

RESULTS AND DISCUSSION
Visual Analysis
It is the preliminary test of appearance of puq@r solution, after the addition of Chloroauraigion.
In Figure-1 A) First test tube shows clearly golgefiow color Chloroauric acid, second test tubeveh
pale yellow color of cell free extract &f .tetramerdefore immersion in HAuCIl4 and B) Third, fourth
and fifth test tube shows different shade of pugar changes periodically after the exposure toM
aqueous solution of HAuUCI4 for 72 hours. It is atvsethat the color of gold nanopatrticles periodical
change from pale yellow to different shade of perplt clearly indicates the synthesis of gold
nanopatrticles.
UV Spectrophotometer Analysis
Synthesis of gold nanoparticles was monitored byJiible spectroscopic analysis. The UV-visible
spectra of fungal cell filtrate of .tetrameratreated with the Chloroauric acid solution showaed
characteristic surface plasmon absorption ban&@insn, and the maximum color intensity was obtained
after three days (72 hr). After 12 hours incubatibrt+Visible spectral reading was lesser than ofher
time interval, which clearly showed in fig 2 samyeé of result was observed in silver nanopartibles
Vahabi et df’. Beyond three days of incubation, no further imseein intensity was recorded indicating
complete reduction of gold ions by the fungal dititate. Synthesized AuUNPs was extremely stable at
room temperature, without agglomeration after 6@sdavas monitored regularly by UV-visible
spectrophotometer. This indicated that the nanmpestwere well dispersed in the solution without
aggregation, which indicates the formation of gudahoparticles and they are stable after two ma(ftigs
3)
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Fig-1

A) First test tube shows the 1 mM Chloroauric amtltion and second test tube shows fungal aedl &xtract oH .tetramera
and (B)Shows the periodically color changes frohe pallow to dark brown with 1mM aqueous solutidrAgNo3

Fig-2
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UV-visible spectra recorded peak formation from furegdll free extract after the immersion of 1mM HAdGblution aftel

different timeinterval (12, 24, 36, 48, 60 and 72 hours)

Fig-3
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UV-visible spectra recorded peak formation from furagdl free extract after 60 days incuba
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TEM Analysis

TEM micrograph provided detailed morphology of gatdnoparticles. The data obtained fr
micrograph images showed distinct shape and sizmlgflisperse nanoparticles. Mostly particles w
spherical, ellipsoida@nd occasionally triangular in shape in the rarfg8-50 nmwith average 34.50 nm
in sizewithout significant agglomeration (F-3).

Fig-4: Transmission electron microscopy image of gold namparticles synthesized byH. tetramera

S0 nm

CONCLUSION
Nowadays there is an increasing demand to prepalPA for different medical and industrial purpo:
The synthesis of AuNPs usinccell free extract oHelminthosporium tetramerappears to be simple and
an appropriate method for synthesis of AuUNPs this approach would be suitable for developir
biotechnological process for la-scale production of small AuNH$ie present study demonstrated
biosynthesis of gold nanoparticles by cell freeraott of Helminthosporium tetramerusing 1 mM
Chloroauric acid. These gold nanoparticles are found teesrong absorption peak at 550 nm and st
after long time without any clumping. The TEM rdssthows the synthesis of polydisperse spherica
triangular gold nanoparticles of the size ran-50 nmwith no agglomerationResults conclude that
isolatedHelminthosporium tetrame is a prominent producer of gold nanopartic
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