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ABSTRACT

Biologically synthesized silver nanoparticlese abeing widely using in the field of mexéi
Extracellular biosynthesis of silver nanopades was carried out by using Strychnos potato
leaf extract for the reduction of silver #orin short period. The silver nanoparticlé&srmation
was confirmed by the colour change of plantracts. These silver nanoparticles were tedhar
antibacterial activity by using disc diffusiomethod. The test cultures are Escherichig co
proteus vulgaris, Staphylococcus aureus, Staglogicus epidermidis, Pseudomonas aeruginosd, an
Klebsiella sp., were used. The antibacterialoperty of silver nanoparticles was analyse¢ b
measuring the inhibition zone. The silver ojarticles synthesized from leaf extracts of
Strychnospotatorum. Whereas the growth of ésmwonas sp., and Proteus sp., were inhibited
maximum by the silver nanoparticles synthesifiemn leaf extract of Strychnospotatorum. The
results indicates that the silver nanoparticlmay have an important advantage over autiweal
antibiotics.
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INTRODUCTION

Strychnos potatorum(Family - Loganiaceae) is one such medicjnathportant forest tree species
which is popularly known as clearing nutetrer sirungamaram or thetthamkdttdihe plant is a
medium sized deciduous tree having heighto up2 meters, leaves are simple, oppositgtiell
acute, 15 x 6.25 cm, glabrous, shiniStrychnos potatorumis a moderate sized tree found in
central and Southern India’s also in Sri kaarand Myanmar; it has been used extensieslya
folklore medicine and in ayurvedic practicegtably the fruit as an antidiabetic, anttdydric,
emtic, while the pulp is useful as an expemf According to World Health Organization
(WHO), it was estimated that 80% of the yaepon in developing countries rely mostiy o
traditional medicine like plant drugs, foreith primary health care needs. Medicinal fHabeing
natural, cost effective, having no side dfecpreventive and curative therapies whiduld be
useful in achieving the goal of Health falt in a cost of effective manner

Nanotechnology is now creating a growing eeois excitement in the life sciences esphbcial
biomedical devices and BiotechnoldgyNanoparticles exhibit completely new or ioyed
properties based on specific characteristiesh sas size, distribution and morphology. Siheer
nanoparticles have various and important apptioati Historically, silver has been known have a
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disinfecting effect and has been found inpliaptions ranging from traditional medicinde

culinary items. It has been reported thdwesi nanoparticles are non-toxic to humansl anost
effective against bacteria, virus and othekagyotic micro-organism at low concentratioaad
without any side effects Moreover several salts of silver and rthaérivatives are commercially
manufactured as antimicrobial agents. In snealhcentrations, silver is safe for humatiscebut
lethal micro-organisms. Antimicrobial capabilityf silver nanoparticles allows them to be taly
employed in numerous household products suctesses, food storage containers, home appéian
and in medical devices. Silver nanoparticles isnmedical industry such as tropical ointments
prevent infection against burn and woundsoldgjical synthesis of nanoparticles by plamtracts
is at present under exploitation as some researemiked on it and testing for antimicrobial wsitigs’.

MATERIALS AND METHODS
Collection of Plant Material
Strychnos potatorurfeaves were collected from Velur near Viradlai, Pudukottai district, Tamil
Nadu India. The leaves were separated ftbmplant and dried under shade. After dyyiit
was powdered and used for our studies.
Silver nanopatrticles synthesis
1 mm silver nitrate was added to the plartracts separately and make up a final tisoluof
100 ml, 50 ml of solution was fresh and ano@i@&ml of solution was boiled and it was alémvto
stand for 12-24 hours after that the solutivere observed for colour changes and dts w
centrifuged at 12000 rpm for 15 minutes. Téaour changes indicate the formation ofvesil
nanoparticles. Supernatant and pellets weparated gently.
Phase Contrast Microscope
After synthesizing silver nanoparticles observed fhase Contrast Microscope, different views of
photos were identified.
Microorganisms
Pure culture oEscherichia coli, Pseudomonas aeruginosa, Ptalgaris, Klebsiella pneumonia,
Staphylococcus aureus, and Staphylococcus epidir species of bacteria were obtained from PG
and Research Department of Microbiology, emdl Mohamed College, Trichy. The antibacteria
activity carried out in the Department of duibiology.
Antibacterial activity
The antibacterial activities of silver nanopadilwere carried out by disc diffusion method. Ml
Hinton Agar medium plates were prepared, $edl and solidified. After solidification bactal
cultures were swabbed on these plates. Thitestdiscs were dipped in silver nanoparscle
solution and placed in the Muller Hinton Agafate and kept for incubation at 37° C 4
hours. After incubation the zones of inhipnitiwere measured.

RESULTS AND DISCUSSION
The synthesis of silver nanoparticles thro&thychnos potatorunieaf extracts were carried out. It
is well known that silver nanoparticles exhibbrown colour in aqueous solution due toe t
excitation of surface plasmon vibrations ilves nanoparticles. The appearances of brawelour
in the reaction vessels suggest the formatibrsilwer nanoparticles (Fig.1). After silver maparticles
synthesizing we observed the different viewispbotos in Phase Contrast Microscope (Fig.2).
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Fig.1: The colour change of plant extracts feer addition of silver nitrate

(a) plant extract 0B. potatorumleaf (b) silver nanoparticles synthesized byslirdeaves (c) boiled leaf extract

(d) silver nanoparticles synthesized by boiledf extract
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Fig. 2:After silver nanoparticles synthesizingdifferent views of photos observed in Phase
contrast microscope

(1-4 fresh leaves added with Agilo(5-8 boiled leaves added with Agio

The result of the antibacterial activity dbtrychnos potatorunfresh leaf extract with silver
nanoparticles is given in Table 1. Best zoofe inhibition was produced agairRseudomonas
aeruginosa (30 mm), and better zones of inhibition iaghProteus vulgarig24 mm), Escherichia
coli (20 mm), Staphylococcus aure0 mm), Staphylococcus epidermidi$8 mm), and least was
produced againstKlebsiella sp., (16 mm). Maximum zone of inhibition were obss in
Pseudomonasp., and proteussp.,and least zone of inhibition observed Kiebsiellaspecies (Fig.1).
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Table 1. Antibacterial activity of Strychnos potatorum fresh leaf extract with AgN@
(zone of inhibition in mm)

_ _ Fresh leaf extract
S. No Sample Bacterial strains used ) ) )
with silver nitrate
1 E. coli 20
2 Klebsiella sp., 16
3 Strychnos P. vulgaris 24
4 potatorum leaf P. aeruginosa 30
5 S. aureus 20
6 S. epidermidis 18

The result of the antibacterial activity obiled leaf extract with silver nanoparticlés given in
Table 2. best zone of inhibition was prodlcagainst Pseudomonas aerugino$20 mm), and
better zones of inhibition againfroteus vulgaris (16 mm), Klesiella sp., and Staphylococcus
aureus (14 mm), least zone of inhibition produceabainst Escherichia coli(13mm) and
Staphylococccus epidermidis2 mm). Maximum zone of inhibition were oh&® in Pseudomonas
aeruginosa and proteus vulgaris least zone of inhibition produced agaitdebsiella sp., and
Escherichia coli

fig 2.

Table 2. Antibacterial activity of Strychnos potatorum boiled leaf extract with AgNg
(zone of inhibition in mm)

) ] Boiled leaf extract
S. No Sample Bacterial strains used ) ) )
with silver nitrate
1 E. coli 13
2 Klebsiella sp 14
Strychnos i
3 P. vulgari 16
potatorum _
4 ) P. aeruginos 20
boiled leaf
5 S. aureu 14
6 S. epidermidi 12
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Figure 1. Zone Inhibition formed by Strychnos potatorum fresh leaf extract with AgN@
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In earlier studi¢$the synthesis of silver nanoparticles throymant extracts were carried out. It
is well known that silver nanoparticles exhibbrown colour in aqueous solution due toe t
excitation of surface plasmon vibrations ilves nanoparticles. The appearances of brawelour
in the reaction vessels suggest the formatibrsilver nanoparticles.

In previous studié§ shows the biological and green synthesissibfer nanoparticles. In this
work, the synthesis of stable silver nanopartidigsthe bio-reduction method was investigated.
Aqueous extracts of the manna of hedysarum plahttasn soap-rootAcanthe phylum bracteatymlant
were used as reducing and stabilizing agents, casply. UV-Vis absorption spectroscopy was used t
monitor the quantitative formation of silver nandjzdes. Biologically synthesized silver nanopddsc
could be of immense use in medical textiles fairtiefficient antibacterial and antimicrobial profes
(Shahverdi et al., 2007).

The present study shows the synthesis aofersinanoparticles througl$trychnos potatorumeaf
extract were carried out. It is well knowthat silver nanoparticles exhibit brown colour
agueous solution. The appearances of browaurcdn the reaction vessels suggest then#bion
of silver nanoparticles. Fresh and boiledf leatract with silver nitrate solution wettested the
antibacterial activity.

Silver nitrate is used as a reducing agest silver has distinctive properties such gmod
conductivity, catalytic and chemical stabilitfthe aqueous silver ions when exposed tdahe
extracts were reduced in solution, there lbgding to the formation of hydrosol. Thandi
duration of change in colour varies from nplato plant.Strychnos potatorunis door for
nanotechnology applications in medicine. Biatagj synthesis of metal nanoparticles is a
traditional method and the use of plant aots has a new awareness for the controtlisdase,
besides being safe and no phytotoxic effedise biologically synthesized silver nanopmes
using medicinal plants were found to be Hhigkoxic against different pathogenic bactea
selected species.

The silver nanoparticles dbtrychnos potatorurehows highest antibacterial activity was obsdr
against Pseudomaonas aeruginostllowed by Proteus vulgaris and E.coli species. The silver
nanoparticles synthesized from leaf extracbwad higher toxicity, leaf extract synthesizkigher
concentration of silver nanoparticles. Moreovgeen leaves are the site of photosynthesid
availability of more Hions to reduce the silver nitrate to silveanoparticles. The molecular
basis of biosynthesis of these silver crgstéd speculated that organic matrix contaitver
binding protein that provide amino acid migigtthat serve as the nucleation sites. @tfieiency
of various silver based antimicrobial fillers polyamide toward their silver ion release
characteristics in an aqueous medium was aisestigated and discussed in their numbér
plants including fungi, yeast and alijae

CONCLUSION
The present study included the bio-reduction ofesilions throughStrychnos potatorunplant leaf
extracts and testing for their antibacterial atyivirhe aqueous silver ions exposed to the extraots
synthesis of silver nanoparticles were confirmedhs change of colour of plant extracts. The tesul
indicated that silver nanoparticles have good bacterial activity against different microorganisttss
confirmed that silver nanoparticles are capablesnflering high antibacterial efficacy and henas &
great potential in the preparation of drugs usedrsg bacterial diseases.
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