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ABSTRACT

Most of the researchers have been reported about the nontoxic biosynthesis of silver nanoparticles using several
microorganisms and plant extracts. This ecofriendly silver nanoparticles exhibit completely new or improved
properties based on specific characteristics such as size, distribution, morphology and many applications. In this
research the synthesis of silver nanoparticles using plant Tridax procumbens has been investigated. We have
synthesized silver nanoparticles by adding the 50ml of 1mM silver nitrate solution in to the plant extract and
characterized by uv-vis absorption spectroscopy, and SEM techniques. This techniques showed that the size 55nm as
well as revealed the structure. The antimicrobial efficacy also determined by Kirby-bour method with E.coli,
Salmonella, Shigella and Vibrio cholera and it showed that high level of inhibition. The most outcome of this
research will be suggested that biologically synthesized silver nanoparticle has more effective against various
disease causing pathogens.
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INTRODUCTION

Nanotechnology is one of the modern techniqueh@fmbaterial science. The small sized nanopartitlesn they
exhibit enhanced or different properties when camgawith the bulk material. The extremely smallesiaf
nanoparticles having a large surface area relatvineir volume. Especially silver, have drawn #itention of
scientists because of their extensive applicatiothé development of new technologies in the aoéadectronics,
material sciences and medicine at the nanoscale[IN8w applications of nanoparticles and nanomaterdae
emerging rapidly[4-6]. Nanocrystalline silver paltis have found tremendous applications in thel f@ high
sensitivity biomolecular detection and diagnosfigsfntimicrobials and therapeutics[8, 9], Catajid] and micro-
electronics[11]. However, there is still need famoeomic, commercially viable as well environmentatlean
synthesis route to synthesize silver nanoparticles.

The development of green processes for the symsth@shanoparticles is evolving into an importanaroh of

nanotechnology[12,13]. Especially Silver nanop&tidhave many applications; for example, they mightised as
spectrally selective coatings for solar energy gitsmn and intercalation material for electricattbaes, as optical
receptors, as catalysts in chemical reactiongifdabelling, and as antimicrobials [1-3].
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The antimicrobial properties of silver nanoparticlare well-established and several mechanisms Heir t
bactericidal effects have been proposed. Whileouarhypotheses have been proposed to explain tbleamiem of
antimicrobial activity of silver nanoparticles,ig widely believed that silver nanoparticles areoiporated in the
cell membrane, which causes leakage of intracelbubstances and eventually causes cell deatif12,5]. Some
of the silver nanoparticles also penetrate into tledls. It is reported that the bactericidal effexft silver
nanoparticles decreases as the size increases also iaffected by the shape of the particles[Ip, 1

Chemical synthesis methods lead to presence of smxiechemical absorbed on the surface that mag baaverse
effect in the medical applications. Green synthpeiwides advancement over chemical and physicétodeas it is

cost effective, environment friendly, easily scalgdfor large scale synthesis and in this methedetlis no need to
use high pressure, energy, temperature and toxéeniclals[18, 19]. Therefore there is most need bfesi

nanoparticles synthesized by biological methodglafit extract instead of other toxic methods [18,20].

In the present scenario, there is an urgent antincarus need of exploration and development of phgaeffective
new plant based nanoparticles with better bioacfpetential and least side effects. The entire plaitT.
procumbens is used by indigenous people in Guatemala for tieatment of protozoal infections (malaria,
leishmaniasis, vaginitis, dysentery) and gastreiimal disorders (colic/stomach pains, gastritigescolitis)[21-
23]. The objective of this study was the synthedisilver nanopatrticles, reducing the silver igmssent in the
solution of silver nitrate by the extract ®fidax procumbens leaf. Further these biologically synthesized silve
nanoparticles have high efficacy of antimicrobieti\ty.

MATERIALSAND METHODS

Plant material and synthesis of silver nanoparticles

Tridax procumbens leaves were collected from our college campus taltis and science college. The leaves were
air dried for 7 days by keeping at’60for 24-48 hrs in hot air oven and powdered. Twajvams of dried powder
was mixed with 1 mM silver nitrate and make up tinal solution 200 ml. The mixture was centrifugetd20,000
rpm for 25 min. The collected pellets were storee42C.The supernatant was heated dlc@® 95C.A change in
the color of solution was observed during the mgggirocess.

UV-VIS Spectra analysis

The reduction of pure Ag+ ions was monitored by sueiag the UV-Vis spectrum of the reaction mediunB8a
hours after diluting a 1ml of the sample into 4hdstilled water. UVVis spectral analysis was ddneusing UV-
VIS spectrophotometer UV-164 (ELICO). (ABO nm)

SEM analysis of silver nanoparticles

Scanning Electron Microscopic (SEM) analysis wasedasing instrument JSM-6390. Thin films of the plem
were prepared on a carbon coated copper grid byljopping a very small amount of the sample ongttie, extra
solution was removed using a blotting paper and the film on the SEM grid were allowed to dry bytging it

under a mercury lamp for 5 min.

Antimicrobial Activity

The antimicrobial activity was done on human pa#togEscherichia coli andsalmonella, shigella and vibrio by
the standard disc diffusion method. Briefly LuriarBani (LB) broth/agar medium was used to cultiiaaeteria.
Fresh overnight cultures of inoculum (10K of each culture were spread on to LB agar plgstsrile paper discs
of 2mm diameter (containing 50mg/liter silver naadfles) along with four standard antibiotic coniiag discs
were placed in each plate.

RESULTSAND DISCUSSION

The synthesis of Silver nanoparticles exhibitedttes yellowish color changed to brown color in thgueous
solution of the plant extract due to excitationsafface Plasmon vibrations in silver nanoparti@ék[fig.1). This
was confirmed by the UV-VIS spectrograph of thdaidhl solution of silver nanoparticles has beetorded as a
function of time. Fig.2 shows the result of the W& spectra recorded from the reaction medium &téours.
Absorption spectra of silver nanoparticles formedhie reaction media has absorbance peak at 466moarening
of peak indicated that the particles are polydispgr Many have reported absorbance peak were @&@¥b with

1290
Scholars Research Library



T. Dhanalakshmi et al Arch. Appl. Sci. Res., 2012, 4 (3):1289-1293

using different plant leaves extract [2B},gemone mexican, Papaya fruit extract[19], Trianthema decandra[26],
Coriandrum sativum[27], Anthoceros[28].

rw

Fig.1: Color change of leaf extracts containing silver before and after synthesis of Silver nanoparticles
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Fig 2: UV-Visabsor ption spectrum of silver nanoparticles synthesized by treating ImM aqueous AgNO3 solution with Tridax
procumbens extract after 3 hrs.

Fig.3. Showsthat the antimicrobial activity of Ag nanoparticlesfrom Tridax plant extract.

Fig.3 shows that the plaftridax procumbens has been effectively involved in the antimicrokaativity and also
which is used to synthesis the silver nanoparticMany reports has been given for the same pattioge
organisms[28]
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Fig 4.shows that the size and structure of silvetainnanoparticles was further characterized uSEN analysis.
The surface deposited silver nanoparticles arelglsaen at high magnification (x 5,000) in the rograph. This
was further confirmed by SEM analysis.

20kV

Fig 4.The SEM micrograph recorded from the silver nanoparticles

It is known that silver nanoparticles exhibit a hhigntibacterial effect due to their well-developrdface which
provides the maximum contact with the environménirthermore, toxicity is presumed to be size andpsh
dependent[29] because small size nanopartieles0(nm) may pass through cell membranes. Insidectefiam,

nanoparticles can interact with DNA, thus losing d@bility to replicate which may lead to the ceflath. Green
synthesized nanoparticles also have the more effeentimicrobial activity that was measured by tmene

inhibition of the pathogens Table.1 shows.

Tablel. Effect of silver nanoparticles on human pathogens

Pathogens _Zone of Inhibition _
Plant silver | chloromphenicol
E.coli 4mrmr mm
Salmonella sps 5mm 8mm
Shigella sps 5mm 7mm
Pseudomonas 6mm 10mm
Vibrio sps 9mm 10mm

Finally this report suggested that Silver nanopkesi synthesized from ever green plant sourceseSeport shows
that many microorganisms like algae, bacteria amgif[30].

CONCLUSION

The presence study concluded that the plaitax procumbens can be used as an excellent source for synthesizing
the silver nanoparticles. The primary confirmatdoy the silver nanoparticles was color changes dneVis
adsorption spectra of silver nanoparticles formeakpat 460nm. The SEM study revealed that thedfitlee silver
nanoparticles is 55nm. The green synthesized naticdlpa have more effective antimicrobial activity the
pathogens. So green synthesis of nanoparticledbeagcofriendly involved in the many Applications @ihical,
electronics and etc.
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