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ABSTRACT

The synthesis of metal nanoparticles using biokigéystems is an expanding research area due tgdhential
application in nano medicine. Extracellular biosyesis of silver nanoparticles was carried out bingsOcimum
americanum L. leaf extract for the reduction of equs silver ions in short period. In view of thepartance of
silver nanoparticles, the present work reports siyathesis, characterization and investigation & #mtibacterial
activity of silver nanoparticles from Ocimum amariom using AgN® The antimicrobial property of silver
nanoparticles was analyzed by measuring the zomhdfition against E.coli, pseudomonas, streptaidacteria.
The silver nanopatrticles formation was identifiedhiediately by the colour change and further corditrwith the
help of SEM, EDAX, FTIR, UV-Vis spectroscopy. Paigser demonstrates a single step green synthdws the
reaction of aqueous silver ions with plant extressulted in extracellular formation of silver nareficles which
further harvested by simple heat drying evaporatibime results indicate that the silver nanoparsicieay have an
important advantage over conventional antibiotics.
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INTRODUCTION

Nanotechnology is rapidly expanding and potentidkeneficial field with tremendous applications fwciety,
industry and medicine. Current research in badtEimano materials has opened a new area in plauteaal
industries. The Silver nano particles act on a thn@ange of target sites both extracellular as wgthcellular. In
fact microbes generally have a harder time to agvetsistance to silver then they do to antibidtlc®]. Plants are
the richest bio resource of drugs in traditionad amdern medicine [3]. The plant mediated synthissiapid, low
cost, eco- friendly and for safer human therapeusies [4]. Many reports are available on biogenesiSilver
nanoparticles using several plant extracts sucRaahinium [5], Desmodium [6], Morinda citrifolia/], Turnera
ulmifolia [8], Acalypha indica [9], Ocimum sanctufdO], catharanthus roseus [11], Ocimum canum,[12]
plantlatex [13] and E.coli [14] etc. Here we repamntin expensive, versatile and green method fstmthesis of
Silver nanopatrticles by reduction process usingr@ah americanum L. the plant is extensively used initiaual
medicine. The genus Ocimum belongs to Lamiaceadyfdras worldwide distribution and consists of 1§tecies
with 24 species native to India [15]. The esserdild of Ocimum contain compounds such as eugirloielool,
geraniol, 1, 8-cineol, citral and camphor [16]. $bessential oils are being used as pharmaceatjealts because
of their anticancer, antiasthamatic, anti stresijracrobial activity [17], anti diabetic [18] arghtioxidant activity
[19]. Herein we report the Synthesis, charactaomaand antibacterial activity fro®cimum americanum lwhich
provide a new platform to make it a value addeddifee nanotechnology based industries in future.
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MATERIALS AND METHODS

2.1 Collection of plant material

India has great potential of biodiversity. The gemcimum belongs to Lamiaceae famicimum americanum
L.(Fig.1) syn.Ocimum canunsims, is a traditional medicinal plant distributgtlover India mostly on waste lands,
river banks and sides of paddy fields. Local namé&elugu: Kukkatulasi, Hindi: Kala tulasi, Tamil:aMi tulasi,
Malayalum: Kattu tulasi,and the trade name is kdaasil. The plant is a much branched strongly atirherb,
branches are grooved and pubescent. Leaves gtcedind ovate. Flowers are in whorls, white oraonen colour
as terminal racemes. Fruits are nutlets, oblongbdanck.

Ocimum americanum leaves were collected from in and arouaste lands of Khammam, Andhra Pradesh. The
plant was identified by the Plant systemic labanatBepartment of Botany, Kakatiya University, Wagah
A.P.India and the herbarium sheets were preservéteiDepartment as a record.

Fig.1 Ocimum americanum L.

2.2 Preparation of leaf extract

Fresh Ocimum leaves were washed several timestajthwater and later with deionised water. 10 gmvashed
fine cut leaves along with 100 ml double distililwdter were taken in 250 ml glass beaker and béie8& minutes
at 80c.The extract was cooled to room temperature dteteid with Whatman No 1 filter paper. The filtratas
centrifuged for 10 minutes at 10000 rpm, the supiam was collected and stored &tGt The filtrate acts as
reducing and stabilizing agent.

2.3 Bio synthesis of Silver nanoparticles
Accurate concentration of 1 mM AgN@Merck India Ltd) was prepared by dissolving 0.1 AgNGQ; in 1000
ml double distilled water and stored in Amber co&zlibottle to avoid auto oxidation of silver.

In the single step green synthesis, 5 ml of leafagk was added to 95 ml of 1 mM aqueous Agl@ution and
heated up to 8C for 5 minutes, the colour change was observed.3Fi which stands as a preliminary
identification of the formation of Silver nanopatés. The silver nanoparticles solution thus oletdimas purified
by repeated centrifugation at 10000 rpm for 15 n@auThe supernatant was transferred to a cleabeahker for
further settlement of particles and repeated deigition was carried using cooling microfuge to deed and
purified Silver nanoparticles. The particles obéginvere used for further characterization.

3. Characterization

3.1. UV -Visible spectra analysis

Synthesized silver nano particles were initiallaEcterized by taking small aliquot of sample inXkg —Visible
spectrophotometer absorption spectra at 300-700simy Shimadzu UV -1800 Spectrophotometer.
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Fig .2 UV-Visible absorption spectrum ofOcimum americanum, Silver nanoparticles at 10, 30, 60, min. time ierval at 9Cc temperature

Fig.3 Ocimum americanum leaf extract, aqueous AgN@ Silver nanoparticles at 10, 30, 60, min. time inteal at 90° temperature and
their color changes respectively

3.2. SEM analysis of silver nanoparticles

Scanning electron microscopic (SEM) analysis waserhusing Zeiss EV-18 model. A thin film of tharsple was
prepared on a carbon coated copper grid by plasimgll amount of the sample on the grid. Then tma fin the
SEM grid was allowed to dry using a mercury lampSanin.

1 m EHT =20.00 kv Signal A = SE1 Date :14 Mar 2014 PHYSICS || 200nm EHT =20.00 kv Signal A = SE1 Date 14 Mar 2014 PHYSICS
— WD = 85mm Mag = 15.00 KX Time 114:32:12 ou (| WD = 85mm Mag = 25.00 K X Time :14:33:02 ou
Fig .4 Fig .5

Fig.4 SEM image of silver nanoparticles formed byocimum americanum
Fig.5 SEM image showing silver nanoparticles siz&90nm

3.3 EDX Analysis
Energy Dispersive X-ray analysis (EDX) was recordadZeiss EV-18 model. The peaks obtained from EDXés
the purity of the material.
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Fig .6 EDX image of silver nanoparticles producedrdm Ocimum americanum

4. FTIR- Spectroscopy

Fourier-transform spectroscopy PerkinElmer moded wsed for the analysis of the reduced silver. §pectrum
was taken in mid-IR region of 400-4000¢mMhe sample was mixed with pure KBR crystals in rid#o of 1:100
and the pellet was fixed in the sample holder lieranalysis.

Fig .7 FTIR-spectrum of bio synthesized silver nanearticles formed by Ocimum americanum

4. Antibacterial activity

The Kirby-Bauer disc diffusion method [20, 21] wased to screen the antibacterial activity of plaxtract
mediated silver nanoparticles on selected bactEona.disc diffusion method, Bacterial cultures werepared in
nutrient broth. About 100ml of nutrient broth wagen in 250ml flasks and the flasks were inoedatith each

of the test bacteria and incubated alCGTor 24hours. This was taken as inoculums and svesbbed onto
petriplates containing 4mm thick Nutrient agar. Fisc diffusion method, bacterial cultures werepared in
nutrient medium. Filter paper discs saturated wilver nanoparticles were placed onto these platésthe help of
sterile forceps and incubated at’@7or 24-48 hours and observed for the zone of itibin The test bacteria
(human pathogenic bacteria) are Escherichia cdliepfcoccus pneumoniae, Pseudomonas aeruginosa wer
brought from Department of Microbiology, Mamatha dital College, Khammam. They were included in this
study to assess the susceptibility patterns oh#moparticles using Streptomycin as standahe zone of inhibition
was measured with transparent ruler in millimeted @ompared with the standard antibiotic streptdmythe
experiments were repeated thrice and mean valussnef diameter were presented in Table No.1.

Table No: 1
S.No Bacterial pathogens Diameter of zone of inhition in mm
1. Streptococcus pneumonige 09
2. Pseudomonas aeruginosa 08
3. Escherichia coli 10
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RESULTS AND DISCUSSION

Synthesis of Silver nanoparticles by using Biolagimaterials is one of the most widely used methimdsthe
synthesis of Silver colloids. The present study leasjzes the use @cimum americanunfor the Synthesis of
Silver nanoparticles with potent anti bacteriakeff

Extract from this plant may act as reducing andpoap agents in silver nanoparticles synthesis. iBtuthave
indicated that biomolecules like proteins, phenals] flavonoids not only play a role in reducing fbns to the
nano size, but also play an important role in t#yeping of the nanoparticles [22, 23]. The reductibAg+ ions by
combinations of biomolecules found in these exgratich as vitamins, enzymes, proteins, organicsasigh as
citrates, amino acids, and polysaccharides [23agtgnvironmentally benign, yet chemically complex.

The nanoparticles were preliminarily characteribgdJV-Visible Spectroscopy, which is proved to beeay useful
technique for the analysis of nanoparticles. Asl¢iaé extracts were mixed with the aqueous solutibthe silver
ion complex it was changed in to yellow to browroco (Fig.3) due to excitation of the surface plaswbrations
indicate the formation of the Silver nanopartic]25]. UV-Visible Spectrograph of Silver nanopartislhas been
recorded as a function of time by using quartz tteweith distilled water as the reference. The tieachetween 95
ml Silver nitrate solution and 5 ml leaf extractsagarried at 99 C. Fig.2 shows the UV-Visible Spectra which are
recorded after the completion of the reaction #edént time intervals (10, 30, 60 min) at 9C temperature .The
UV spectrum absorption is recorded at 427 nm, 489 432 nm respectively (Fig.2) was confirmed that
polydispersed nanoparticles were formed.

The SEM image (Fig.4)s showing high density silver nanoparticles synthesiby the leaf extract, further
confirmed the development of silver nano structuree SEM image shows the formation of sphericalonan
particles. They were clearly distinguishable inZZIBnm size (Fig.5).

The EDX spectra reveal the purity of the materiad dhe complete chemical composition of synthesiziber
nanoparticles. In the present EDX analysis (FiiGh percentage of silver indicating the puritytieé synthesized
sample.

The FTIR spectrum of silver nanoparticles are shomviFig.7. The band at 3424 €nis assigned to the O-H
stretching of H-bonded alcohols and phenols. Thedkst 1636 ci corresponds to the N-H bending of primary
amines. The bands at 1384 trre related to the C-N streching of aromatic angjr®up. Whereas in the region
1018 cmtare corresponding to the C-C streching of alcohalarboxylic acids, ethers and esters are the indi
metal with to form a silver nanoparticle is confadin the present study , the peaks are more deaic of
eugenol,linalool and flavanoids.

Fig. 8a Streptococcus pneumonib&y. 8b Pseudomonas aeruginosa, Fig. 8c Eschexichli

Fig.8 Zone of inhibition of biologically synthesizd silver nanoparticles against bacterial pathogens

The biologically synthesized silver nanoparticlediibited excellent antibacterial activity againke tbacterial
pathogens Streptococcus pneumon(gig.8a), Pseudomonas aeruginosa, (Fig.8b) andeEsbia coli (Fig.8c). It
has been reported that antibacterial effect was &zlose dependent and was more pronounced adarast-
negative bacteria than Gram-positive bacteria 264, The present study also clearly indicates {mthesized silver
nanoparticles have significant antibacterial attigigainst Gram-negative bacteria than Gram-peshacteria. The
antimicrobial activities of colloidal silver part&s are influenced by the dimensions of the padicThe smaller the
particles lead to the greater antimicrobial eff¢2#. The zone of inhibition is higher in the casfeE.coli followed
by Streptococcus pneumoniae, Pseudomonas aerugitasa compared with standard streptomycin (Figige
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inhibition of bacterial growth reported in this dyuis dependent on the concentration and numbeadparticles
in the medium.

CONCLUSION

The present study reveals that eamericanunis good source for synthesis of silver nanopaticlt a faster rate.
The formation of silver nanoparticles was confirnticthe colour change within 30 minutes. The bibueed silver
nanoparticles were characterized using UV-Vis, F§jRRctroscopy and SEM techniques. The antibacteffiahcy
against different species of bacteria confirmed tha silver nanoparticles are capable of rendeaintipacterial
efficacy and provide a new platform to make it fugaadded weed for nano technology based industriegure.
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