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ABSTRACT

Now a day researchers find metallic nanoparticles as a good antimicrobial agent; especially silver nanoparticle,
which plays a major role due to its wide application in various fields. The synthesis of silver nanoparticles by
biological method isfound to be easy and cost effective. So the Green synthesis has major importance in the study of
nanoparticle synthesis, rather than chemical and physical approaches. In recent years the development of resistant
strains of pathogenic bacteria against antibiotics are found to be an environmental problem. So the production of
silver nanoparticles (AgNPs) from various microorganismsis carrying out by researchersin order to act over these
resistant pathogens by biological way. In this study, the biosynthesis of AgNPs was carried out using two fungal
species viz.,, Aspergillus ochraceus and A. sydowii isolated from coastal sand dune of Puducherry coastal area. A
comparative study was made among these two species regarding their nanoparticle characterization as well as the
antibiotic efficacy over the pathogens. The silver nanoparticle formation was monitored by UV-spectrophotometer
and X-ray diffraction method. The nanoparticle of both species showed antimicrobial activity towards the certain
gram positive and gram negative bacteria and also showed enhanced activity by combined with antibiotic

Ampicillin.
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INTRODUCTION

Nanotechnology is the recent emerging technologyichvinvolves in the manipulation of matter at atorand
molecular scale and also has a wide range of atjait in various fields such as biomedicine, bibtestogy,
energy, electronics, and chemistry and even inesjraaustry [1, 2]. It shows unique properties amdiation in
specific characteristics like size, shape [3]. Tenoscale of nanoparticle has the range from 1+000Fhe
Nanoparticles are considered as the environmengaldly technology for the production of nanomatkxiand do
not produce toxic wastes in their synthesis prddesS]. Nowadays the nanoparticlesare synthesizsidgu
microorganisms like bacteria, fungi, herbal exsaend yeasts for the biosynthesis of nanoparticlée
nanoparticles synthesized from these organismsidlodical way are nottoxic [6]. The biosynthesis sifver
nanoparticles from fungi is an easy managemerdrigetscale production of nanoparticles[7]. Silvanoparticles
havegood disinfectant properties are used as amtiyial drugs, as well as it has a wide applicatiohealth care
sectors and also used ascatalysts in chemicalopsl&, 9]

The aim of the present study is on the biologigatisesis of AQNPs by extracellular method usingftlaenentous
fungiAspergillus ochraceusand A.sydowiiisolated from the sand dunes of Puducherry coastds. The UV-Vis
spectroscopic analysis and X-ray diffraction analysf both the species show absorbance peak thatle the
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presence of silver nanoparticle. In both species, antimicrobial efficacy of nanoparticle alone aldng with
antibiotic Ampicillin has been tested on the saddcbacterial pathogens viRseudomonas aeruginosa, Shigella
dysenteriae, Klebsiella pneumoniae, Escherichia coli, Saphylococcus aureus andBacillus cereus.

MATERIALSAND METHODS

I solation of aspergilli

The fungal isolates were enumerated from coastal danes soil samples of Puducherry coast by edd#lition
method. 1 ml of microbial suspension was transtete Sabouraud Dextrose agar mediated plate, wiviete
incubated at 252& for 3-7 days in the BOD incubatofspergillus ochraceus and Aspergillus sydowii were
segregated and identified from the mixed culturesadd dune fungi by the expertise of the authodsavailable
manuals [10, 11, and 12], kept on pure culturesaaced in a refrigerator at 4°C for further studies

Preparation of silver nanoparticles

The silver nanoparticles synthesis was done froth bte isolated fungA. ochraceus and A. sydowii. In this, the
fungi were grown in Potato dextrose broth (PDB)2&#3°C and incubated at 25 under continuous mixing
condition by a rotary shaker at 140 rpm for 72 Boéfter 72 hours of incubation, the biomassesath lthe fungi
were filtered using Whatman filter paper No.1 arakhed with distilled water to remove the media congmts.
The fungal biomass from the broth was taken out \wadhed thrice in 100ml of deionized Milli-Q water an
Erlenmeyer flask and incubated at@5n a shaker at 140 rpm for 72 hours. The obtabiiechass was again filtered
with whatman filter paper No.1 and the cell fredrast of both species were used for the synthekisilwer
nanoparticle. Then 1 Mm aqueous Aghwmlution was prepared and added to the cell fxéaea. These were kept
in a dark condition for 48 hrs.

Characterization of AQNPs

The biosynthesized silver nanoparticles were cheraed by observing the color change of the sohitito brown
after 24 hrs. These are confirmed by using thefdhg techniques viz., UV- Visible spectrophotonmatel X-ray
Diffraction (XRD).

UV- Visible spectrophotometer

The silver nanoparticles synthesized from bothdtiains were characterized by UV- Visible spectaipmetric
analysis in the range of 300-600nm. The surfacena resonance absorption peaks were observecceodied.
The synthesized nanopatrticles were kept for fewthwto check their stability. The absorbance peaks analyzed
again by UV- Visible spectrophotometer analysis.

X-Raydiffraction (XRD)

XRD analysis of the samples was prepared by cegaifon of the silver nanoparticle solution at 1&@0n for 20
minutes. The supernatant was discarded and thet pedls washed with Milli-Q water three to four tenend then
dried in Petriplates. The powder form of the samyées subjected for XRD analysis.

Antibacterial assay

The antibacterial activity of the obtained silvemnoparticle of both the fungal strains was testgdirst the
pathogens by following disc diffusion method [13,1B comparative analysis of the antibacterial ety of
synthesized silver nanoparticles franochraceus andA. sydowii were tested against the pathogenic bacteria viz.,
Pseudomonas aeruginosa, Shigella dysenteriae, Klebsiella pneumoniae, Escherichia coli, Saphylococcus aureus

and Bacillus cereus. The AgNg and Ampicillin 10mcg were taken as control patalte the AgNPs to find a
comparative assessment of the antibiotic efficamr ¢he pathogenic bacteria. After an overnighinotibation at
37°C, the zone of inhibition was measured in cultyskdes.

RESULTSAND DISCUSSION

During the synthesis, the flask containing fungal free extract changed into pale yellow coloidaled by brown
color after 72 hours of reaction with Aghoould be observed as silver nanoparticles in ek f{3]. The formation
of silver nanoparticle in the reaction mixture wdaarly indicated by the appearance of yellowistmbr color in
solution (Fig 1).
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Fig 1: Formation of brown colour in the vertue of synthesis of AgNPs from aspergilli

A.ochraceus A. sydowii
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Silver nanoparticles synthesis from Aspergillus ochraceus and A. sydowii.

The reduction of silver ions present in the fundddrate of both species was observed by UV-Vis
Spectrophotometer. The absorbance peak of bothiespaere observed between 300-600nm.The analysis of
nanoparticles can be done by the techniques metiabove [14] UV-Vis spectra illustrated showed a strong
surface Plasmon resonance at430n#éspergillus ochraceus. In case ofA. sydowii the strong surface Plasmon
resonance was observed at422nmwhich indicated regempce of silver nanoparticles in both the spebiese
biologically silver nanoparticles of both speciesrev further characterized by X-ray diffraction (XRi2chnique
which determines the metallic nature of nanopasiclX rays are actually electromagnetic radiatiwith photon
energy in the range of 100 eV — 100 KeV. These lfiiginergetic X- rays penetrate deep into the maltemd
analyses the detailed information about the madtdriaA.ochraceus the XRD analysis showed the diffraction peak
of the values at 32, 38, 44, 46,64 and 76 respaygtiwhereas irA.sydowii the peaks were observed at 32, 38, 44,
46,54,57,64 and 76 respectively (Fig 2).

Fig 2: XRD analysisof silver nanoparticles synthesized from A. ochraceus and A. sydowii
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In the present study, the synthesized nanopauicthe sand dune fundi. ochraceus and A. sydowii isolated was
evaluated using the disc diffusion or Kirby-Baueethod [15] against the pathogens suchPasudomonas
aeruginosa, Shigella dysenteriae, Klebsiella pneumoniae, Escherichia coli, Saphylococcus aureus, and Bacillus
cereus.The Zones of inhibition were measured after 24 hafuincubation at 3°C. The comparative stability of
discs containing ampicillinwas made. The inhibitef§icacy of AgQNPs along with antibiotic and AgNBlene and
were recorded with the respective pathogens. Thergistic activity of AgQNPs was evaluated by usadproad
spectrum antibiotic Ampicillin (10mcg). 20 pl ofdsiynthesized AgNPs df.ochraceus combined with antibiotic
Ampicillin(10mcg) showed good activity against tijeam positive pathogenS. aureus, B. cereus and gram
negative pathogeB. dysenteriae. Whereas the AgNPs of A.sydowii combined with amtilsi Ampicillin (10mcg)
also showed good activity against the gram pospiathogenS. aureus, B. cereus. In A. ochraceus the maximum
bacterial inhibition of >10mm was observed in stsabf S. aureus and in A. sydowii the maximum bacterial
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inhibition of >15mm was observed in strains®faureus.It was found that the nanoparticle alone obtairmednf
A.ochraceusshowed a good efficacy over the pathogens su @sgeus, B. cereus whereas the nanoparticle alone
from A. sydowii showed a good efficacy over the pathogerpneumoniae. The highest increase in fold area was
observed for ampicillin again§ aureus (3.0%) B. cereus(1.77%)was observed i ochraceus andA. sydowii also
showed the highest increase in fold area aganstureus (6.11%), B. cereus (1.77%). (Table 1).The present
comparative study carried out on enhanced antitiatoactivity of silver nanoparticles synthesizednh
A.ochraceusand A.sydowii in combination with antibiotics.It is found that thothe species showed good activity
againstS.aureus combined with antibiotics. The AgNPs alone frémochraceus showed activity again®. cereus,
whereas the AgNPs alone frof sydowii showed activity again€. pneumoniae. But the AgNPs of both the
species combined with antibiotic Ampicillin was falito be active against the gram positive bact®raareus and

B. cereus.

Tablel: Effect of AgNPsand Ampicillin against test pathogens with their zone of inhibition (mm)

Pathogenic A. ochraceus A. sydowii
SI. No. : Ampicillin | Ampicillin Ampicillin | Ampicillin

Bacteria (10 mcg + AgNP AgNPs (10 mcg + AgNPs AgNPs
1 P. aeruginosa’ 07 1C 07 06 09 07
2 S dysenteriae 06 09 07 07 09 08
3 K. pneumoniae 07 10 07 06 07 09
4 E. coli” 05 06 07 06 07 08
5 S aureus” 06 12 08 06 16 07
6 B. cereus’ 06 10 10 07 10 07

CONCLUSION

From the current study, it is noted down the bivactompounds present in the sand dune environmsesiill
unexplored. The isolated fungés ochraceus and A. sydowii from sand dunes of Puducherry coastal areas were
used for the extracellular biosynthesis of silvenoparticle. The reduction of silver ions were obsé by the color
change of the solution and measured by UV- spelttmoneter. The absorbance peak of UV- spectrophettarm
were found between 300-600nm. The antimicrobialca€fy of the nanoparticle was evaluated against the
pathogens; Pseudomonas aeruginosa, Shigella dysenteriae, Klebsiella pneumoniae, Escherichia coli,
Saphylococcus aureus and Bacillus cereus. It is concluded from the present study that tHeesinanoparticles
obtained fromA. ochraceus and A. sydowii showed good antibacterial activity alone and in bioration with
Ampicillin against the pathogens. Thus the sandedftumgi like A. ochraceus and A. sydowii act as potent
antibacterial agent in the present study and tieeeeneed of further study on the sand dune micratith their
noble compounds.
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