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Abstract:

Silver nanoparticles are progressively used in various fields of biotechnology and medicine. The aim of the present study
was to synthesize and characterize silver nanoparticles using filamentous fungi. Both cell free and mycelial extract of

Aspergillus flavus were used for the study. The conditions

optimal for the synthesis were standardized. The mycelia

grown in Potato Carrot Broth at pH 9.5 and 100°C produced better results. Maximum absorption at 409nm and bands at
3444cm™ and 2930cm™ and corresponding bending vibrations at 1640cm™ were characteristics of the silver nanos in UV-
Visible and Fourier Transform-InfraRed analysis. The SEM and TEM studies revealed various sizes and shapes of the

nanoparticles.
Keywords:
Introduction

Nanotechnology is the new era of science and
technology which deals with matter at atomic or
molecular level. It helps to modify or design properties
of nanoparticles ,which has applications in diagnostics,
biomarkers,  imaging, cell  labeling, antimicrobial
agents and drug delivery for treatment of diseases ' in
optical devices, water treatment, production of paints,
sensor technology and sunscreen lotions. They are
reported to be effective mosquito repellent
Nanoparticles have a unique property that they exhibit
surface to volume ratio *. Due to the increase surface to
volume ratio the properties of the nanoparticle is
changed °. Earlier, nanoparticles were produced by
physical and chemical methods using toxic chemicals
which are hazardous.

A flavus, Mycelial extract, Potato Carrot Broth, Silver nanoparticles, TEM.

Hence biosynthesis has been considered to be an
alternative approach °. The metal-microbe interaction
has contributed to the progress of bio-nanoparticles
synthesis '. Mycosynthesis of silver nanoparticles have
gained importance because it is a low cost protocol,
non-toxic, less labourious and above all it is eco-
friendly.  Nanoparticles can  be  synthesized
extracellularly or intracellularly. The present study
involves the mycosynthesis and characterization of
silver nanoparticles from both cell free and mycelial
extracts of filamentous fungi Aspergillus flavus.

734



Avalabile online at www.ijpda.com
R.Manimozhi et al; Int.J.Pharm Drug Anal Vol: 2 Issue:9 Page:734-739

MATERIALS AND METHODS

SYNTHESIS OF SILVER NANOPARTICLES:
Aspergillus flavus culture was obtained from the culture
collection maintained in the Department. It was
incubated in Potato Sucrose Broth, Potato Carrot Broth,
Czapek’s Dox Broth and Richard’s Broth for 48 hrs at
room temperature 30 +2 °C to obtain actively growing
mycelium. The separated mycelia was washed
thoroughly and incubated in sterile distilled water for 48
hrs under a shake culture at 100rpm to obtain cell free
extract .To obtain the mycelium extract, the mycelium
was homogenized with sterile distilled water and
filtered. Both the cell free and mycelial extracts of the
fungi were treated with 0.05 mM of silver nitrate. It was
maintained at room temperature 30+2°C as well as boiled
at 100 °C for 5 min. Change in the colour of reaction
mixture was observed.

UV-VISIBLE SPECTROSCOPY:

The culture filtrate and mycelial extract of Aspergillus
flavus was analysed in UV —VIS spectroscopy at
wavelength 300-600nm and the corresponding peaks
were recorded.

EFFECT OF pH and TEMPERATURE ON
SYNTHESIS OF SILVER NANOPARTICLES:

The mycelial extract was adjusted to pH 5.5 to 9.5 using
IN Sodium hydroxide and 1N Hydrochloric acid treated
with 0.05mM silver nitrate were maintained at room
temperature 30+2 °C as well as boiled at 100 °C for 5
min in a water bath. The change in the colour was used
as a criteria to determine the effective pH and
temperature.

FT-IR SPECTROSCOPY:

The silver nanoparticles was mixed with Potassium
bromide (1:100). The spectrum of samples was
recorded on Shimazdu IR prestrige — 2I1FT-IR
instrument with a diffuse reflectance mode (DRS-8000)
attachment. All measurements were carried out in the
range of 650-4500 cm-1 at a resolution of 4cm-1. This
range was used to study the fundamental vibrations and
associated rational- vibrational structure.

SCANNING ELECTRON MICROSCOPY AND
TRANSMISSION ELECTRON MICROSCOPY:

The dark brown coloured silver nanoparticles were
centrifuged for 20 min at 10,000g. The pellet thus
obtained was washed thrice to remove any residual silver
nitrate. The pellet of silver nanoparticles thus obtained
was air dried, suspended in a small aliquote of ethanol
and observed in Scanning Electron Microscope Hitachi
3400N and Transmission Electron Microscope Techai 10
Philips and photographed.

RESULTS AND DISCUSSION
SYNTHESIS OF SILVER NANOPARTICLES:

Both culture filtrate and mycelial extracts were capable
of reducing silver nitrate of 0.05mM. The minimal
concentration of silver nitrate (SmM) was sufficient for
growth of silver nanoparticles ®. Mycelial extract of
Aspergillus flavus were more efficient in synthesizing
silver nanoparticles at comparatively lesser concentration
of silver nitrate. The colour change after the reduction
of silver ions was intense brown Fig.(1). A similar result
was reported earlier °. The change in colour indicates
the completion of reaction with silver ions. The colour
change ranged from natural colour to yellowish brown .
The intensity of colour is correlated with increase in
the number of silver nanoparticles synthesized '.
Mycelium of Aspergillus flavus grown in Potato Carrot
Broth was more efficient in synthesizing silver
nanoparticles. The synthesis of nanoparticles using
%S‘chizophyllum commune mycelium was already reported

Figure- 1 Mycosynthesis of silver nanoparticles with
aqueous mycelium extract of A.flavus at 100°C for
Smins

UV-VIS SPECTROSCOPY:

The Silver nanoparticle was confirmed with UV-Visible
spectroscopy. Those synthesized using mycelial extract
had maximum absorption at 409.00nm and cell free
extract has maximum absorption at 404.20 Fig.(2a) and
Fig.(2b) A peak between wavelength 370 and 390
nm was reported® In the UV-visible spectrum, a peak
between 420 nm indicated the presence of silver
nanoparticles. It is due to the reduction of metal ions
aided by secondary metabolites in the cell 2.

EFFECT OF pH AND TEMPERATURE ON THE
SYNTHESIS OF SILVER NANOPARTICLE :

Conditions for the mycosynthesis of silver
nanoparticles with Aspergillus flavus mycelial extract
was standardized. An alkaline pH of 9.5 was efficient;
however an acidic pH of 5.5 and 6.5 were not effective
in mediating the synthesis. Hence it is suggested that an
alkaline condition is required for the synthesis. A similar
finding was reported . A boiling temperature of 100 °C
was favorable for the rapid synthesis of nanoparticles.
The fungal extract incubated at 100°C resulted in more
number of silver nanoparticles". It is evident that under
an alkaline condition high temperature initiates the
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Figure- 2a. UV-Vis spectrum of silver nanoparticles obtained through mycosynthesis using aqueous extract of
Aspergillus flavus mycelium
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Fig 2b UV-Vis spectrum of silver nanoparticles obtained through mycosynthesis using cell free extract of Aspergillus
flavus
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Figure-3. FT-IR spectrum of silver nanoparticles obtained through mycosynthesis using Aspergillus flavus
mycelium extract

Plate-2 .Transmission Electron Microscopy image of silver nanoparticles synthesized using Aspergillus flavus mycelium extract
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reduction process. A similar observation was reported
that the pH and temperature controlled synthesis of silver
nanoparticles '*.

FT-IR SPECTROSCOPY:

The bands at3444cm-1 and 2930cm-1 were the
vibrations of primary and secondary amines respectively
and their bending vibrations were seen at 1640cm -1
Fig. (2).The amide linkages between amino acids in
proteins gives a characteristic infra red spectrum. The
FT-IR  spectrum showed two  bands  at 1625cm-
1 and 1516cm -1 which correlates to the bending
vibrations of the amide I and amide II of the proteins.
" The band at about 1743 cm-1 indicates carbonyl
stretcl}5 vibrations in ketones, aldehydes and carboxylic
acids .

SCANNING ELECTRON MICROSCOPY AND
TRANSMISSION ELECTRON MICROSCOPY:

The Scanning electron microscopy image Hitachi
showed nanoparticles of varied shaped. It contained large
spherical, irregular and few triangle shaped nanoparticles
with aggregates . Spherical silver nanoparticle aggregates
were reported in the study '®. There is increase in size of
the particles with increase in temperature '’. In the
present study also the size of the particles were found to
be relatively larger due to high temperature. Fungi like
Fusarium oxysporum 'S, Aspergillus niger °, Coriolus
versicolor *° are more tolerant to silver and produced
nanoparticles of different sizes pre-dominantly
spherical shaped *'.

The Transmission electron microscopy image showed
spherical, irregular and few triangle shaped silver
nanoparticles and also aggregates of nanoparticles to
form rosette shape were observed. The nanoparticles
were 23.88nm in size (Plate-2). The spherical and rod
shaped silver nanoparticles with 30-50nm were found '°.
Silver nanoparticles less than 70nm were synthesized
from Trichophyton —mentagrophy *.. A  similar
observation was reported showing silver nanoparticles
withzgingle (25-50 nm) spherical or in aggregates (100
nm) ~.

CONCLUSION

Mycosynthesis of silver nanoparticles is a low cost
protocol, completely safe and provides a route for
sustainable production of nanoparticles.From the
present study it can be concluded that Aspergillus flavus
mycelial extract with alkaline pH and boiling
temperature is effective in the synthesis of silver of
silver nanoparticles and the produced particles exhibited
antimicrobial activity as well. It is suggested that it can
be exploited at a larger scale production of silver
nanoparticles and can be used in various biomedical
applications.
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