ech

International Journal of PharmTech Research
CODEN (USA): IJPRIF ISSN : 0974-4304
Vol.6, No.3, pp 1049-1053, July-Aug 2014

1d

N

www.sphinxsai.com

Evaluation of antimicrobial activity of biologically
synthesized silver nanoparticles from filamentous fungi

Shahnaz Majeed!, Anima Nanda'* and Kathirvel Thirunavukarasu®

'Faculty of Bioscience and chemical Engineering, Sathyabama University,
Rajiv Gandhi Salai, Chennai - 600119, India

*Corres. author: animananda72@gmail.com
Ph No: +91-9443786840

Abstract: In this paper we have reported the biosynthesisileér nanoparticles usingenicillium sp. was
isolated from the soil sample collected from Pallam beach of Chennai, Tamil Nadu India. When timgl
biomass was challenged with 1ImM Silver nitrate (A results in the change of solution color irdeok
brown shows the formation of Silver nanoparticl®iP$ These Silver nanopatrticles were characterizeld\-
Vis spectrophotometric analysis which shows theglien peak at 419nm confirms presence and foonafi
silver nanoparticle. These biosynthesized SNP \Vierder characterized by X-ray diffraction spectasy
(XRD) which determine the metallic nature of theFSBnd Field Emission Electron Microscopy (FESEM)
which shows the silver nanoparticles are spheviedll dispersed and particle particle size is aroR@di5nm.
These silver nanoparticles showed good antibattegawvity against various bacterial pathogens aisb
enhances the antibacterial activity of Amoxiciluere studied.

Key word: Penicilliumsp., Silver nanoparticles, FESEM, UV-vis spectrophnaogter XRD.

Introduction

Nanotechnology deals with the technology at nareleshich have emense application in the field of
biotechnology, agriculture, biomedical,drug delivestc. During recent years resistance acquiredhey
pathogenic micro-organisms to various availablébaotics in the market has become a serious healt
issué“So there is an urgent demand to find out new ebidal material, which counter act against baate
resistance among them silver, silver ions and isihased compounds has been used from very anitiee® as
an antibacterial material to fight with variousenfions and its antibacterial , antiviral propeatd antioxidant
against neurological diseases like Alzheimer’s some cancers have also been stutifed.

Different organisms have been used for the bio®gishof nanoparticles like plants, bacteria, yaast
fungi **°**but fungi has advantage over other organismssiikle to handle, eco-friendly, requires very less
time, produces the large amount of extracellulaiyeres and can uptake the metal ion as comparelygigal
and chemical method .

In this paper we have reported the biosynthesisilker nanoparticles using filamentous fungi
Penicillium sp. and the formation of silver nandjudes were characterized by UV-vis spectrophot@met
XRD and FESEM. After the formation of silver nandpdes which have been checked for its antibaateri
activity against various pathogens and evaluatgyiergistic effect with Amoxicillin were studied.
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Materials and Methods
Sample collection

Soil sample was collected from Pallavakkam beaclleénnai Tamil Nadu India. Soil Sample was
collected from 2 to 3cm depth with the help of igespatula. Samples were transferred in to stetdstic bags
and brought to the Biomedical and Research laboratad stored in a refrigerator &tc4ip to further process.

Isolation of fungal culture

Isolation of soil fungi was performed by serialutibn and spread plate method. One gram of soll
sample was serially diluted in sterilized distilledter to get the concentration which ranges frohtb010°. A
volume of 0.1 ml of each dilution was transferreggtically to SDA plates. The plates were incubateaom
temperature for 5 days. The fungal isolates webecsltured on SDA plates in order to segregatadbiated
fungi in to pure culture. Pure isolated fungal erdtwas maintained afetfor further studied

Microscopic and colony characterization

Penicillium sp. was observed by the author expertise using hargddad the colony morphology was
recorded with respect to color, shape, size andr@adf colony and also by laboratory manuals in the
department of Biomedical Engineering Sathyabamaseity Chennai.

Biosynthesis of silver Nanoparticles

Penicillium sp. was used for the extracellular biosynthesis ofesilvanoparticles. Fungal biomass was
grown aerobically in a liquid medium containing L(g/ KH,PQ, 7.0; 2.0 KHPO, MgSQ,. 7H,O 0.1;
(NH,)2SQ, 1.0; yeast extract 0.6; glucose 10.0 at 26+2\fter incubation, the biomass was filtered using
Whatman filter paper No.1 and extensively washealttvee times with distilled water to remove reslgaats.
The fresh and clean biomass was taken into an fadger flask, containing 100ml of deionized Millis@ater.
The flask was incubated at®5in a shaker incubator at 140 rpm for 72 hour® Biomass was filtered again
with Whatmann filter paper No.1 and the cell fre¢r&ct was used further. 1mM AgN@as prepared and
50ml was added to the cell-free extract and kegihéu in the incubator at 28, 140rpm for 72hours in dark
condition. .

Characterization of Silver Nanoparticles

After the incubation for 72 hours the solution e¢atbanges in to dark brown and the absorbanceeof th
reaction synthesized mixture was measured by uklNgvisible spectrophotometer between 300-700nm
analysis. These biologically synthesized silver apamticles were dried and powder form of sample was
subjected for XRD analysis. After these silver naarticles has been further characterized by FESEMthis
sample has been prepared by centrifugation ofdhgisn at 13,000 rpm for 15minutes.After that suyaant
was discarded and pellet was dissolved in acetiney] it in the petri plate for some time in towmter form
and subjected to FESEM analysis.

Evaluation of Antibacterial activity

Biologically synthesized SNP froenicillium sp. were checked for its antimicrobial activity agsin
Saphylococcus aureu, Escherichia coli, Vibrio cholera Bacillus cereus and Proteus vulgaris by disc diffusion
method. The combined effect of SNP with antibiétinoxicillin were used to find out synergistic effegainst
above bacterial pathogens. The Zone of inhibitiam loe measured after 24 hour87t.

Results and Discussion

Penicillium sp. (Fig 1) has been used for the biosynthesis of sihanoparticles. When the fungal
biomass was challenged with 1mM silver nitrate,ngjeaof the solution color in to dark brown indicatbe
formation of silver nanoparticles (Fig 2).
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Fig 1 : Penicillium Sp. on SDA plate Fig 2: synthesis of Silver nanopatrticles fronPenicillium Sp.
(A) Before addition AgNG;
(B) After addition of AgNO3 color change

These nanopatrticle were further characterized byvig\spectrophotometric analysis which shows the
absorption peak at 419nm due to Plasmon resonahiod indicates the synthesis of silver nanopasicad

absorption peak is specific for the silver nandptas (Fig 3>

L
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Fig 3: Detection of Biologicallgy synthesized Siér nanoparticles by UV-Vis spectrum

These biologically synthesized silver nanoparfticfeom Penicillium Sp. were further characterized
byX-ray diffraction analysis which shows some irstepeaks which determines the metallic natureesiler
nanopaparticles, nanocrystallites which confirms thrmation of silver nanoparticles and diffractipaaks
which confirms the synthesis of Silver nanopartickere theta value at 38 Fig 4.
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Fig 4: XRD pattern shows silver nanoparticles syntasized fromPenicillium Sp.

These biologically synthesized silver.nanoparticissmgPenicillium sp. were further characterized by FESEM
which showed the surface topology of nanopartiot@rm in diameter and are spherical well dispeéraed

particle size is around 20 -45nm Fig 5
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Fig 5: FESEM image of Silver nanoparticles synthemed from Penicillium sp

The antibacterial activity of silver nanoparticlegre carried through disc diffusion method against
different bacterial pathogens vi&aphylococcus aureus, Bacillus cereus, E. coli, Vibrio cholerae andProteus
vulgaris.. Each disc has been impregnated with 25ul sile@oparticle solution. The synergistic effect obesil
nanoparticles with commercially available antitigomoxicillin (10mcg disc) was also analyzed aonighw
this. The highest antibacterial effect was showairagy Bacillus cereus (26mm), E. coli (25mm), Proteus
vulgaris (19mm)Staphyl ococcus aureus (14mm) andvibrio cholerae (13mm) The results showed that the these
silver nanoparticles showed good antibacteriavagtand also synergistic effect of Amoxicillin gresence of
SNP was increased remarkably . (Fig 6) shows thehical representation of the combined effect biesi
nanoparticles with Amoxicillin antibiotic. The symggstic activity of silver nanoparticles enhanceuk t
antibacterial property of Amoxicillin studied dugnhe study period.

Table 1: Zone of inhibition (mm) of Amoxicillin against test pathogens in the presence and absencesiver
nanopatrticles.

Sl. Pathogenic Fungal Ag NPs Amoxicillin Amoxicillin+
No. | Bacteria fiterrate 25ul/disc (10mcg disc) AgNPs
1 S aureus 8 10 11 14
2 Bacillus cereus 9 13 15 26
3 E. cali 8 12 16 25
4 Vibrio cholera 7 9 8 13
5 Proteusvulgaris | 10 12 13 19

30 +

W AgNPs | Amoxicillin = Amoxicillin+AgNPs

_ 25 A
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= 20
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= 15
=
=
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Fig 6: Graphical representation shows the synerdii effect of Amoxicillin with AQNPs against Seleed bacterial
pathogens
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Conclusion

Biosynthesis of silver nanoparticles usignicillium sp. is quite simple, cheap, stable and

environmentally friendly. Further these biologigadlynthesized silver nanoparticles alone and inbioation
with antibiotic Amoxicillin can be used as an effee bactericidal material against human bacteréhogens.
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