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ABSTRACT

In the present investigation the antimicrobial &ityi of silver nano-particle synthesis from Aspbugi sp. was
investigated against common oral pathogegeast like Candida glabrata, Candida albicans, dwatteria like
Pseudomonas aeruginosa, Streptococcus mutanshebe ttests, Muller Hinton agar plates were used sihar
nanoparticles of various concentrations were supg@eted . It was observed that yeast were inhitatethe low
concentration of silver nano-patrticles, where as tfiowth-inhibitory effects of bacteria were intéal at mild. The
results indicate that the silver nanoparticles hiifpe exploited as medical devices for the treatnoé several
infectious diseases caused by these organisms.
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INTRODUCTION

Due to the outbreak of the infectious diseasesarby different pathogenic bacteria and the dewvetmt of
antibiotic resistance the pharmaceutical compaamieisthe researchers are searching for new antiagents [1]
In the present scenario nano-scale materials henerged up as novel antimicrobial agents owing #irthigh
surface area to volume ratio and its unique chdmiva physical properties [2,3].

The antimicrobial activity of silver has been renizgd by clinicians for over 100 years [4]. In &dxti, reports
suggest that hygienic benefits have been associgtadthe use of silver for considerably longer.wéwer, it is
only in the last few decades that the mode of matibsilver as an antimicrobial agent has beenistudith any
rigor [5]. The first recorded medicinal use of sitwvas reported 448 during 8th century [6].Silvanarparticles
have also been demonstrated to exhibit antimictqb@erties both against bacteria [7] and vir$gs

Despite this, the principle activity of silver is a result of the production of silver ions witkim aqueous matrix[9].
Silver ions interact with a number of componentdath bacterial, protozoan and fungal cells. Thegract with a
wide range of molecular processes within microoigas resulting in a range of effects from inhihitiof growth.
The mechanism depends on both the concentratisitvef ions present and the sensitivity of the wixal species
to silver.

However, the spectrum of activity is very wide ath@ development of resistance relatively low, eglgcin

clinical situations. Colloidal silver solutions (S§) have an increased interest due to their antitmi properties,
with large applications including pharmacology, fanmrand veterinary medicine, food industry, wateniffpation

[10]. Thus in the present investigation, the silvemo particles synthesized from strdispergillus sp.were
evaluated for antimicrobial activity against comnual pathogens.
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EXPERIMENTAL SECTION

21 MATERIALS:
All chemical agents including AgNO3 were obtainedri Hi media laboratories.

2.2 Synthesis of silver nanoparticles:

The Aspergillus spstrain isolated from soil was studied. Fungal lasmused for the biosynthetic experiments was
grown aerobically in a liquid medium containinglfgKH PO, 4.0; K,HPO, 2.5; MgSQ.7H,0 0.125 (NH),SO

1.0; yeast extract 0.4; glucose 10.0. After thellration, the biomass was filtered (Whatman filtepgr No. 1), and
later extensively washed with distilled water tonoe any medium components. The resulting fresh cean
biomass was taken into the Erlenmeyer flasks ,ainimg 250 ml OF de-ionized water.. Then the Aemwas
filtered again (Whatman filter paper No. 1) and tledi-free filtrate was used in the following expeents. AgNQ

at the final concentration of 1 mM was added todbk:-free filtrate and at 25C in da. Control (without the silver
ions) was also run along with the experimentakifa The concurrent studies include time depenfdentation of
silver nano-particles employing UV-Vis spectrophmotder in the range of 200-800 nm.

2.3 Procurement and maintenance of test pathogens:

The various human pathogenic microorganisms weseyped from Microbial Type Culture Collection (MTEC
Institute of Microbial Technology (IMTECH), Chandigh, which included Gram positive bacter&ireptococcus
mutans(MTCC 497),Pseudomonas aerugino$®ITCC 2295) and a yeasCandida albican{MTCC 3017). The
slants of brain heart infusioagar were made to preserve the cultures. All thatslwere kept at 40°C in the
refrigerator for further studies.

2.4 Agar wdll diffusion method:

Antimicrobial activity of Ag nano-particle of straiAspergillus spwvere tested using agar well diffusion method
[11]. 20Qul of bacteria were aseptically introduced and spigsing cotton Swabs on surface of gelled sterildiév
Hilton agar plates. A well of about 6.0mm diamétéith sterile cock borer was aseptically punchedeanh agar
plate. 5@l of the silver nano-particle from were introdudatb the wells in the plates. Plates were kepamihar
flow for 30 minutes for pre-diffusion of extract é@cur and then incubated at 37°C for 24 hoursulieg zone of
inhibition was measured using a Hi-media zone scale

RESULTSAND DISCUSSION

In the present investigation, the antimicrobiaiait of silver nano particle of straiAspergillus spwas evaluated
against gram positive and yeast using well diffagechnique. Results of the experiment are beimgloded in the
Table 1 and Fig. 1 which clearly shows the antifotital activity of Ag nano particle of straifspergillus sp.The
summarized findings of the Table.1 states thatahég nano particle of strain shows maximum antiiGal
activity against the test pathog&treptococcus mutanswith zone of inhibition range of 23mm also showed
significant antimicrobial activity with the zone whibition againstPseudomonas aeruginosd22mm. wherea€.
albicans was found to show a zone of inhibition of 21mm Tdéwcouraging results indicate that the silver
nanoparticles of straiAspergillus spmight be exploited as a drug for the treatmentevkesal infectious diseases
caused by these organisms .

Silver has been used for its well known antimicabljproperties since roman time however the advamtes
generating AgNPs have made possible a revivaletife of silver as a powerful bactericide [27]. Megsearchers
[28] usedEscherichia colias a model for gram negative bacteria and provat AgNPs may be used as an
antimicrobial agent. Other workers [29] also opitieat the AgNPs have an antimicrobial effectraureus and E.
coli. In the present study 0.002 mg of the nanopastislas taken as final product for antimicrobial gssa

Table 1. Zone of inhibition (mm) of nanoparticles against bacterial strainstested.

Organism Zone of inhibition (mm)
Pseudomonas aeruginoga 22mm
Candida albicans 21mm
Streptococcus mutans 23mm
Candida glabrata 16mm
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Fig 1. (@) Antimicrobial activity of silver nanoparticlesagainst (i) Candida glabrata (i) Streptococcus mutans (iii) Pseudomonas

aeruginosa and (iv) Candida albicans. (b) Absor ption spectra of Ag nanoparticle solutions (A). The solid lineisfor Ag nanoparticle
solution as prepared, and the dotted oneisfor the solution Ieft after the Ag nanoparticles areremoved by sedimentation.
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