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ABSTRACT

The byproducts obtain from to synthesis nanomaterials by using physical and chemical methods are toxic,
environmentally hazardous and above all the whole procedures are costly. For alternative, either using micro
organisms or using plant extract methods environment friendly biosynthesis methods are chosen at present to
synthesis nano-materials. In the present study, silver nano-particles are synthesized from local traditional medicinal
plant- Pogostemon benghalensis (B) O.Ktz. (Assamese vernacular name-shukioti). As preliminary investigations,
formations of silver nano-particles are confirmed from their optical properties by UV-VIS spectroscopy and
EDX.Synthesised particles are characterized by FTIR spectroscopy and SEM.
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INTRODUCTION

Nanotechnology one of the fastest developing falgresent times due to its vast application figddsording to
PUBMED (database for literature, service of the .Uh&ional Library of Medicine) especially nano tpdes had
been studied extensively (8662 articles publishetwben I January 2005 and $4April2008) [1].The
multidisciplinary field of nanotechnology mainlymeern to synthesis and design nano materials avidederithin

the range of 1-100nm. But the range of size ofoparticles in some literature grater than 100nrif23. nano
materials are generally synthesis by using physigdlchemical methods but the byproducts from thesthods are
toxic, environmentally hazardous and above alithele procedure are costly. For alternative, emvitent friendly
biosynthesis methods are chosen at present toegiathano-materials by two ways—either using mosganisms
or using plant extract methods.

North — Eastern region of India, one of the hottdpam bio diversity point of view in the global wd in which
number of ethnic groups of peoples uses tradititvealth practices which directly depend upon Igaahts and
herbs with the help of their own ethno-medicinabkiedge [3]. A large of traditional medicinal planised in the
treatment of cut and injuries, blood pressure, slideases , dysentery, blood deficiency , jaundideary trouble ,
cough, asthma , influenza, malaria etc[4].Thesatplare as source of bio-reductant and stabilizedsreported to
contain alkaloids, glycosides, tannins, saponnitts@omatic compounds [5,6[he most common major materials
used for manufacturing nano -products at presesihvsr, then followed by carbon, Titanium,silicdmc and Gold.
Silver nano particles are used as anti-bacteriahtsg as catalytic and also as optical sensor.syguplant extract
methods, a lot of groups are involved to synthesdliger nanoparticles from plants like aloe Vera[€lpve
(Syzygium Aromaticum), onion (Allium Cepa)[8], Geram leaf[9], Rose leaf, neem[10], Tulasi (Ocimum
sanctum)[11], Brahmi [12]etc.
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To synthesis silver nano patrticles by plant extra@synthesis method from leavesRdgostemon benghalensis (B)
O.Ktz. (Family-Lamiaceae, Assamese vernacular name-shukloti) and study their characterization, this traditional
medicinal plant is selected for the applicationsdu cut and injuries by local peoples. Mainlywes of this plants
use by local women’s after delivering a child.dta shrub with a height of 4 to 5ft, leaves ariptidl. The whole
plants use as medicinal purpose.Leaves, Young shamud juice of leaves are used to cure stomachlgmsh
increase digestive power, stop bleeding and méimlynenstrual disorders.

MATERIALSAND METHODS

All leaves ofPogostemon benghalensis (B) O.Ktz. (Assamese vernacular name-shukioti) are collected some villages
near Dibrugarh University campus. After collecti@@gm of fresh leaves are washed with tap and iseéd water
and finely cut. These cut leaves are placed inGarBE&Erlenmeyer flask with 100ml of sterile de-icgiswater and
boil the mixture for Sminute and filtered througthatmann no 42 filtre paper. Plant extract 4ml atded into
100ml aqueous solution of 1mM silver nitrate in icahflask of 250ml content at room temperaturee Sblution is
shaked and boil at some certain temperatures regtige=greeC by hot plate magnetic stirrer for 248@irl50rpm
(REMI-1MLH). Again, the solution is shaked in a higpeed centrifuge at 18,000rpm for 5 min (REMI4:-The
colour change in reaction mixture (metal ion saloti+ plant extract) is record through visual obaton.
Yellowish black colour appearance indicates fororatf silver nanoparticle.This colour changes dueurface
plasmon resonance of silver nano particles.
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Fig-1. Pogostemon benghalensis (B) O.Ktz. (Assamese ver nacular name- Shuklot)

In the Fig-1. (A) represents colour of silver nigraolution, (B) represents colour of leaves extrée) represents
colour of formation of silver nano particles inVea extract

RESULTSAND DISCUSSION

UV-VIS Spectra analysis-

Surface plasmon resonance (SPR), one of the ogtiogkrties exhibited by metallic nano-particlesed-electrons
in metal oscillate co-operatively from their eqoilum position where the positive charges of mdtbmic
nucleus) bind the ensemble of the free electroiis plasma oscillation localizes at the surfacenterface. When
the wave vector of the incident light matches ttavelength of the surface plasmon, the electronnasowhich is
called as SPR. The coupling of the incident lighttte surface plasmon results in a loss of enengyfar this, a
reduction in the intensity of the light .A dip ocsu With the help of Gaustav Mie theoretical work o
electrodynamicsPlasmon resonance depends explicitly on the parside [13]. Both absorption wavelength and
peak width increases as the particle size incréldsese resonances are recorded by uv-vis speceo(Bétimadzu
uv-vis spectometer-1700 series) and spectra’shane & fig-2.

From various literature, formation of silver nanadicles are detected by UV-Vis spectrometer afecght
nm(Range-340-620nm).The sharp bands of silver idsllare observed at 329.50nm,436.00nm and 449.%@mm.
morphological study of nano-particles, UV-VIS Spestopy can be used and comparing other reporidfll4 Size
of silver nano particles synthesized from leavethisf plant greater than 80nm.
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Fig-2. UV-VI S spectra of Pogostemon benghalensis (B) O.Ktz. (Assamese vernacular name— Shukilot

Table-1. UV-Vis Spectrum peak Pick Report

Plants name Wavelength (nm)  Abs.
329.50 1.417
Pogostemon benghalensis (B) O.Ktz. (Assamese velaratame-Shukloti) 436.00 0.792
449.50 0.805

EDX spectra Analysis-

Energy dispersive X-ray spectrometer is based atophnature of light and formation of metallic ngmarticles in
a solution strongly confirmed by EDX spectras.Thextical axis represents number of X-ray counts #Hrel
horizontal axis represents energy in KeV. EDX s$geof the plant leaves extract solution are reedrdy JEOL
Model JED — 2300.EDX spectras are shown in fig-3mhstirring time of the solution are 12hours aBt@irs
respectively. For Silver nano-particles optical@ption peaks should be situated within 3 to 4 Kexge. From
these spectra, peaks of silver nano-particles aserged which directly confirmed formation of siveano-
particles.
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Fig-3.EDX spectra of Pogostemon benghalensis (B) O.Ktz

SEM observation of Slver nanoparticles-

Scanning Electron microscopic (SEM) images, reabrdg JEOL Model JSM-6390LV, in Fig-4(i, ii) of both
samples of the same plants having different sgrtime confirmed formation of Ag nano particles.|&ieely
spherical nanopatrticles are seen. It is observaah fthese images density of silver nanoparticlesesmes with
respect to stirring time. These images are takem tvonths later after synthesizing silver nanoplsidn the
absence of external polymeric capping agent whigkctly indicates stabilization of these particlgsbio-organic
capping agents present in the solution.

FTIR spectra analysis-

FTIR spectra’s of these plants are recorded hyguShermo Nicolet, Avatar 370 within the range 608-400 cm -
1 having resolutions 4 cm-1. In order to obtain spectrum of a solution, it is necessary to reamelctra of both
the solution and the solvent alone. The solventtspm may then be subtracted from the solution tspet In this
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case, a de-ionised water spectrum is subtracted oftains solution spectra. FTIR spectras Ragostemon
benghalensis (B) O.Ktz. (Assamese vernacular nanm@iukloti) are shown. By FTIR spectra, biomolecules for
capping and stabilization of the silver nano ptticcan be identified. The peaks in the region5f(083230cm-1
are assigned to O-H stretching of alcohol and pheompounds and peaks in the region of 3333-2500ane-
assigned to O-H stretching of carboxylic acids. TB80cm-1 peak due to C=0 stretching of amino adile 1670
cm-1peak due to peptide P1lhas a characteri$tiasn conformation [16]. From FTIR analysis fouthét carbonyl
group from amino acid residues and proteins pogditnim a layer over the metallic nano particlesprevent
agglomeration and stabilize [17]. In aqueous medibiomolecules may act as capping agent for sgabitiano

particles.
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Fig-4.i. SEM of Pogostemon benghalensis (B) O.Ktz
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Fig-4.ii. SEM of Pogostemon benghalensis (B) O.Ktz
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Fig.5.FTIR spectra of Pogostemon benghalensis (B) O.Ktz. (Assamese ver nacular name- Shuklot)
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CONCLUSION

Leaf extract of traditional medicinal plants aréale for synthesized silver nano-particles inemus solution by
green synthesis method which are low cost-effectived eco-friendly. Due to presence of lot of metitiplants
along with combination of ethno-medicinal knowledgfeNE-region of India and nano-science, may givens
useful results in different sector and mainly immanedicinal area.
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