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ABSTRACT

Now a days Nanobiotechnology is the promising area of research which controls the materials at nano level, having
tremendous application in the area of medicine. Nanoparticles contain remarkable antimicrobial property to
overcome the bacterial resistance devel oped by the pathogenic bacteria to varied amounts of antibiotic drugs. Silver
nanoparticles have advantage over other metallic nanoparticles as it posses broad range of bactericidal property.
Herein this paper we have reported the extracellular biosynthesis of silver nanoparticles from Penicillium italicum
isolated from the soil collected from the campus of Sathyabama University Chennai Tamil Nadu India. After this
nanoparticles were characterized by various techniques followed by antibacterial activity in combination with
Soarfloxacin. Formation of dark brown in conical flask to cell free extract indicates the formation of silver
nanoparticles. Synthesis by addition of IMm AgNOs.UV vis spectrophotometer showed the absorption peak at
418nm indicates the formation of nanoparticles. Atomic Force Microscopy (AFM) showed that nanoparticles are
spherical and size is around 40nm.Nanoparticles showed good antibacterial alone and enhances the bactericidal
activity of Sparfloxacin studied during the present study.
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INTRODUCTION

Nanotechnology deals with the technology whichtiatamic or molecular level with the synthesis, relsterization
and application of nanoparticles whose size rarfges 1-100nm.Nanoparticles can be determined bagenh
shape, size and structure [1]. Nanoparticles coéage amount of surface atoms as compared tcomirticles so
that most portion of nanoparticles faces in di@witact with the outside environment which makesrttunique by
as compared to another by improving their functiaragability. Now a day’s these metallic nanopdescshowed
very good applicability in various fields like ht@aare, electronic, biosensing, agroforestry catalgnd agriculture
[2,3,4,5]. From past so many decades in ancienitdras been known that silver posses antibactadtvity and
hence it diverts the attention for the most of theearchers to work on the silver nanoparticled&s) which
posses very good antimicrobial and anti inflammaproperty hence used for topical ointment and mebhealing,
[6,7,8]etc.

Synthesis of nanopatrticles by using biological radthising living organism as nanofactories is quat&an, cost-

effective, biocompatible and environmentally frignfl 9,10] than chemical and physical method[1jfferent
biological microorganism as a nanofactories havenbesed for the synthesis of nanoparticles likentpld12]

27



Shahnaz M ajeed et al J. Chem. Pharm. Res., 2015, 7(3):27-33

bacteria [13] and fungi [14]. Fungi have advantager other biological organisms as it is highlyetaint toward the
uptake of metal ions and produce large amount tvhegllular enzymes [15]. Several living organismase been
used for the synthesis of Ag-NPs as nanofactoriggereintracellularly or extracellularly by usingariendly
nanofactories [16, 17]. Ahmad et al exploited fuRgsarium oxyporium for the biosynthesis of silver nanopatrticles
and particles size ranges from 5 to 15nm[18] dmdlet are also several available reports now dayshtwshowed
the synthesis of silver nanopatrticles using fuikg Fusaium solani[19], Penicillium fellutanum[14], Cryphonectria
sp.[20], Phomaglo merata[21] Alternaria alternate[22],] etc.

Ouraim and objective of the present study is tsyrithesize Ag-NPs by usirgnicillium italicum isolated from
the campus Sathyabama university Chennai Tamil tradia followed by characterization of these nartiple by
UV-Vis spectroscopy, AFM analysis and to evaludie antibacterial activity of these Ag-NPs alone atsd
synergistic effect with commercial available antiiz Sparfloxacin against various gram positive graim negative
bacteria viz. Saphylococcus aureus, Bacillus cereus, E. coli, andProteus vulgaris.

EXPERIMENTAL SECTION

Sampl e collection

Soil sample was collected from the campus of S&iduys university Chennai Tamil Nadu India. Sampleaif
was collected from the depth 3 to 4cm using steplgtula. Soil sample was then transferred ingnlstplastic bags
and brought to the Biomedical and Research laboraticrobiology section and stored in a refrigeraab4c up to
further process.

I solation of fungal culture

The fungi in soil has been isolated by perforntimg serial dilution and spread plate method. Aiedione gram of
soil was serially mix with sterile water and thahut it to get the concentration which ranges fiérhto 10°. 0.1
ml volume of solution of each dilution was thangmlly transferred on PDA plates. After thatngssterile glass
rod to distribute uniformly on the PDA plates. Teé2DA plates were incubated at room temperatur8 f&rdays.
After the appearance of fungal strains on the PxAep The fungal strains were isolated and culttihem again
on PDA plates, so that pure culture has to betisglaPure isolated fungal culture was maintaine#fafor further
studies.

Microscopic and colony characterization

Penicillium italicum isolated was observed by using microscope and aleng morphology was observed with
respect to color, shape, size and nature of cadmyalso by using laboratory manuals availabl¢héndepartment
of Biomedical Engineering Sathyabama University i@tzs.

Synthesis of silver Nanoparticles

Penicillium italicum was exploited for the extracellular biosynthedisilver nanoparticlesPenicillium italicum
fungi biomass was grown aerobically in a liquid mead containing (g/L): KHPO, 7.0; 2.0 KHPO, MgSQ,. 7H,0O
0.1; (NH)2SQ, 1.0; yeast extract 0.6; glucose 10.0 at 26+3fter incubation, the biomass was filtered using
Whatman filter paper No.1 and extensively washed twvthree times with Milli-Q water in order to reme the
media. The fresh and clean biomass was takenamtdlask, containing 100ml of deionized Milli-Q tea. The
flask was kept in a shaker for three days at 140 atr2®c. The fresh biomass was filtered again using Whatm
filter paper No.1 and the cell free extract wasdulsether studies. 1mM AgN{QOwas added to the cell-free extract
and kept in a shaker for two days.

Characterization of Silver Nanoparticles

After addition ofAgNQ the solution was incubated for 24 to 48hours thange in solution color and the
absorbance of the reaction mixture was analysedidigg UV-visible spectrophotometer between 300-690n
analysis. After the synthesis nanoparticles weharacterized by using microscopic technique AEBed to check
the particle size and agglomeration. Two dimensiana three dimensional image of AFM were takenchhare
used to check average particle size, and roughofesanoparticles. For AFM an anlysis the sampds prepared
by sonicate it for 5 minutes followed by centrifitign at 15000rpm then prepare thin film of pgedlet on glass
slide and subjected for AFM analysis.
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Antimicrobial assay

Antimicrobial assay of silver nanoparticles wasrieal out against gram positive and gram negativbqugenic
bacteria such aStaphylococcus aureus, Bacillus cereus, Escherichia coli, Vibrio cholera and Proteus vulgaris by
disc diffusion assay.[29] The combined effect of-MBs with Sparfloxacin was evaluated to find the
synergism against the above pathogens. zone ifiioh was measured after overnight incubatio8&kc. The
experiment has been repeated three times and averaan has been calculated by using standard eviat

RESULTSAND DISCUSSION

The change in color of the solution in to dark bnowas observed after the addition of Agit@the cell filtrate of
Penicilliumitalicumindicates the formation of Ag-NPs due to the swefRtasmon resonance effect and reduction of
Ag*to Ag” (Fig1)[23].The color of the solution retained eater the incubation for 72 hours which indicatestt
the nanoparticles are well dispersed and there mesaggregation occurs within these nanoparticleanw
researchers shows same results in the past [28]2ZHh2se silver nanoparticles were further charad by
spectrophotometric analysis (Fig 2).The UV-Vis dpecshowed the strong absorption peak at about mM18n
indicated the silver nanoparticles were unifornsiire, well dispersed and stable.[27].

AFM analysis used to determine the size, agglonmerasurface roughness of nanoparticles. Three miineal
images of AFM showed the particle height and atéorimed about the average roughness of the silweoparticles
(Fig 3) while as two dimensional image of AFM shaWwbe patrticle size (Fig 4). From two dimensioina&ge of
AFM showed that the particle size was around 40 spherical and polydispersed. Three dimensionabamat
AFM showed that average size is quite under 40nm.

In vitro antibacterial analysis of silver nanoparticlestbgsized fronPenicillium Italicum were analyzed through
disc diffusion method was carried out, without biatiic and in combination with the ¢ antibiotic $f@xacin
(5mcgdisc) against different pathogenic microorganviz, Staphylococcus aureus, Bacillus cereus, E. coli, Vibrio
cholera andProteus vulgaris. Each disc has been impregnated with a concemttratlution of Ag-NPs 20ug on all
plates and also cell free filtrate was used as thegaontrol. Ag-NPs in combination with Sparfloxacshowed
maximum activity agains®. aureus (29 mm),B. cereus (28 mm),V. cholerae (26 mm),E. coli (25 mm) followed

by P. wulgaris (24mm) as showed in Tablel. (Fig 5) shows the graphealasentation of the combined effect of
Sparfloxacin and Ag-NPs against the above pathogémsresults showed that the Silver nanopartiglese and in
combination with sparfloxacin enhance the antinb@bactivity of Sparfloxacin in a combined formtitan studied
during the study period.

Table-1: Zone of inhibition (mm) of Sparfloxacin against test pathogensin the presence and absence of silver nanoparticles

S| No. Pathogenic Bacteria Ralrigltrate AgNPs Sparfloxacin ~ Sparfloxacin + AgNPs
(40pg/disc) 5mcg disc

1 Saureus 9 +0.02 21+ 0.55 Une0 29+0.87

2 Proteus vulgaris 10+0.30 22 +0.40 20.69 24+1.88

3 Bacillus cereus 8+0.70 20+1.70 22 £1.80 28+0.58

4 Vibrocholerae 9+0.04 18 +1.52 210.90 26+0.72

5 E.coli 9+0.90 20+0.80 21+ 1.70 25+1.39
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Fig 1: Synthesis of silver Nanoputicles from Benici!liim

Italicum. (A) Before addition of AgHO (B) After addition of AgHO .color change
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Figure 2: UV —vis spectra recorded silver nanoparticles synthesized from Penicilium ftalicum

30



Shahnaz M ajeed et al J. Chem. Pharm. Res., 2015, 7(3):27-33

e o

Fig 4: 30 picture of Atomic Force microscopy (AFM) shows the particle height, roughness and inhomogenity of cluster formation of sibver nanoparticles
synthesized from Penicilium ftalicum
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Fig 5: 2D picture of Atomic Force Microscopy (AFM) of siver nanoparticles syntheszed from FPemicillsumitalicum, Particle sze around 40nm
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Fig (6): Graphical representation of the combinationSparflox acinwith AgNPs against the selected pathogens,

Acknowledgment

Authors acknowledge Faculty of Pharmacy and Hesadtbnce Universiti Kuala Lumpur Royal College of ditgne
Ipoh Malaysia, for providing me financial assistanoecessary facilities to carry out the researohkvin the
Department of Pharmacy and also acknowledge Depattof Biomedical Engineering Sathyabama University
Chennai India for providing necessary facilities#ory out characterization of the sample.

REFERENCES

[1] Sun, Y.G.; Xia, Y.NScience 2002; 298: 2176—79.

[2] D. Hristozov ; I. Malschgustainability2009; 1:161-94.

[3] M. F. Garcia-Parajdylethods in Molecular Biology,2012, 811, 267-284.

[4] Shiraishi, Y ; Toshima, NI. Mol. Catal. A1999, 141, 187-92.

[5] Gratzel, M.Nature.,2001;41, 338—-44.

[6] Rai M K;Yadav AP; Gade Ak,Biotechnol Adv2009, 27, 76-83.

[7]1 Cho KH; Park JE; Osaka T; Park S&ectrochimActa.,2005,51, 956-60..

[8] Elliott, C. Br. J. Nurs.2010, 19, S32-S36.

[9] David SG. Biotechnology: Lesson Fromature. New York: Wiley, 2004.

[10]Talebi S; Ramezani F; RameezaniNanocon Olomouc. Czech Republic. EU, 2010, 10,12-18.

[11]Darroudi, M.; Ahmad, M. B.; Zak, A.K.; Zamiri, RHakimi, M. t.Int. J. Mol. Sci. 2011, 12, 6346-56
[12]Chandran S P; Minakshi C; Renu P; Absar A; MuraBistechnol Prog.,2006, 18,577-83.

[13]Nanda A; Saravanan NNanomedicine: Nanotechnology, Biology and Medicine, 2009, 5 (4), 452-56.

[14] Kathiserizeran K; Manivannan S; Nabeal M@alloids Surf B Biointerfaces, 2009, 71, 133-7.

[15]E. Parameswari; A. Lakshmanan; T. Thilagavathéctronic Journal of Environmental, Agricultural and Food
Chemistry. 2010, 9, 664—71.

[16]Shankar, S. S.; Rai, A.; Ankamwar, B.; Singh, Alidad, A.; Sastry, MNat. Mater. 2004; 3: 482-88.
[L7]Mohanpuria, P.; Rana, N. K.; Yadav, S. K.Nanopart. Res. 2008; 10: 507-17.

[18]Ahmad, A; Mukherjee, P; Senapati, S.; Mandal, ChaK, M.I.; Kumar, R.; Sastry, MColloid Surface B2003,
28: 313-18.

[19]Ingle A; Rai M; Gade A;Bawaskar Ml.Nanoparticle Res2009., 11,2079-85.

[20]Mudasir A. Dar; Avinash Ingle;MahendraRhianomedNanotechnol Biol Med2013,9,105-110.

[21] Birla SS; Tiwari VV; Gade AK; Ingle AP; Yadav AP;Ré&K.. LettAppl Microbiol 2009, 48, 173-9.

[22] MonaliGajbhiye; JayendraKesharwani; Avinashinglek&tGade;MahendraRai.NanomedNanotechnolBiol
Med2009,5, 382-386

32



Shahnaz M ajeed et al J. Chem. Pharm. Res., 2015, 7(3):27-33

[23]Wiley B.J; Im S.H.; Li, Z.Y; McLellan, J; Siekkiner; Xia, Y,.J. Phys. Chem. B2006., 110,15666—-15675.
[24]Kalashwaralal K; Deepak V; Pandian SRK; KottaisavtyManikanth SB; Karthikeyan B; Gurunathadoll
Surf B: Biointerface2010,77, 257-62

[25]Gade A; Bonde PP; Ingle AP; Marcato P; Duran NJRKi, J Biobased Mater Bioenergy2008., 2, 243-7.

[26] Saravanan M; Nanda AColloids and SurfacesB: Biointerfaces2010,77,214-218.

[27]Verma, V.C.; Kharwar, R.N.; Gange, A.Ranomedicine (Lond) 2010, 5,33—40.

[28] Bauer AW, Kirby M, Sherris JC, Truck Mim J ClinPathol 1996, 45,493-6

33



