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ABSTRACT

A facile method for synthesis of biologically stabilized silver nanoparticles was developed using the weed
Parthenium hysterophorus L. The bio fabricated nanoparticles were characterized by UV-Vis spectrophotometry, X-
Ray Diffraction and FTIR. The nanoparticles demonstrated potent antibacterial and antifungal activity against
Staphylococcus aureus, Bacillus subtilis, Aspergillus niger and Escherichia coli. The silver nanoparticles
synthesi zed thus demonstrated antagonistic activity against bacteria and fungi and hence the nanoparticles possess
potential applicationsin medicine and pharmaceutical fields.
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INTRODUCTION

Nanotechnology is an emerging field which dealshwsiynthesis of nanoparticles and also their apjiica.
Metallic nanopatrticles like gold and silver nandjmdes have various applications in fields of méui¢ defense,
drug synthesis etc. These nanoparticles find apidios also in fields dealing with optics and maipme due to
their unique properties. Nanoparticles synthesibgdbiological means (from plants or microbes) fipdtent
applications as anti bacterial and anti fungal sge®ynthesis of silver nanoparticles fr&uphorbia hirta L [1] and
ginger [2] have already been reported. As syntleeisirom plants, these nanoparticles seem to incatpahe plant
peptides as capping agents as mentioned by Develaneet al. [3] during synthesis, which stabilizes the
nanoparticles as well as enhances their antagopisiperties. In this study we test the antaganasttivity of silver
nanoparticles against various gram positive anthgregative bacteria.

MATERIALS AND METHODS
1.1Plant material

Parthenium hysterophorus was collected from Modern College campus, Shiegjar Pune-05. Healthy leaves of
Parthenium hysterophorus were collected and authenticated by Botany DepartpModern College, Shivajinagar,
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Pune-05. The leaves were thoroughly washed witbcéaited distilled water and cut into small pieced arushed
to make 10gm/L aqueous extract. This extract wasdid and stored af@ until further use.

1.2Chemicals
Silver nitrate (AgNQ) was purchased from Fisher Scientific; USA. Nuttiagar was purchased from Himedia,
India. Autoclaved distilled water was used througittbe experiment.

1.3Synthesis of nanoparticles

A modified modification of the method describedPgrashaet al. (2009) was used for synthesis of nanopatrticles.
10ml of freshly prepared 10mM AgN®Golution was added to 10ml of fresh plant extribe reaction mixture was
incubated for 30min or till color change to darlown was observed. The nanoparticles were then syizitd by
drying at 80C.

1.4Characterization of nanoparticles

The synthesized nanoparticles were characteriziedy WV-Vis Spectroscopy (Schimadzu UV -1600) ovaaage
of 250-700 nm. The topography of the nanopartiglas studied by subjecting them to SEM (ScanningtEa
Microscope) analysis. FTIR (Fourier Transform Iné@ Spectroscopy) was performed to obtain wide tepmcof
nanoparticles over narrow range. This method givesnformation about plant peptides that have abaie
particles during synthesis procedure. The XRD (X¥-Réfraction Analysis) was performed to note theesof the
obtained nanoparticles.

1.5Antagonistic activity against bacteria and fungi

The antagonistic activity of silver nanoparticlesswstudied against bacteria and fungi by usingater well
diffusion method. Sterile nutrient agar plates wemepared and incubated to check overnight sterbittml of test
bacterial and fungal cultures was spread on theidhitagar plates. Using a cork borer 6mm wellsewgepared on
agar plates. To these wellsi2@f nanoparticles solution of (40mg/ml) conceritratwas added [4]. The plates were
incubated at 3T overnight. After 24 h the zone of inhibition wagasured.

RESULTS AND DISCUSSION
1.6Synthesis and characterization of silver nanoparties

Aqueous plant extract dParthenium hysterophorus acts as a reducing agent as stated by Balapr&$aahjch
reduces metallic silver to nanosilver and hencectifer change was obtained (Fig.1).

Fig.1- Extract of Parthenium hysterophorus showing color change after incubation with Silvenitrate solution

The synthesized nanoparticles was characterized) &M, XRD, FTIR, EDS and UV Vis spectroscopy sgeil.
The reduction of silver ions to nanosilver was nan@id and confirmed using UV spectra. After colbarge was
obtained a small aliquot of sample was diluted wiidtilled water and subjected to UV analysis. Tharacteristic
peak value for silver nanoparticles is between 800Am. (Fig. 2)

The spectrum of the sample was obtained for waggtemange from 270nm to 570nm. The . Of the
nanoparticles was observed at 470nm. This is becalua phenomenon called Surface Plasmon Resor(&fRdée)
exhibited by silver nanoparticles. The silver naartiples oscillate when exposed to electromagmatiéation and
this oscillation gives a typical peak value. TheMskEnage of the nanoparticles represents the topdyraf the
particles is shown in Fig.3.
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Fig.2-UV Vis spectra analysis of nanoparticles pragced by extract ofP. hysterophorus extract

Fig.3- SEM of silver nanopatrticles produced by exict of P. hysterophorus

The SEM image suggests the presence of roughlyrisphesilver. The incidence of X-rays on the powveter
nanoparticles gives a particular pattern which i¢tp characterize the nanoparticles as shown irKRB graph

(Fig. 4).

Lin{Cou)

Fig.4-XRD of silver nanoparticles produced by extrat of P. hysterophorus

XRD (manual mode) was used to characterize the AJp 2d angle is converted into the diameter uSicgerrer
formula. The size of silver nanoparticles synthediby green synthesis was found to be around 20n80[4].
FTIR analysis is used to confirm the presence effffant peptides visible due to the bending produme amide

bonds (Fig.5).
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Fig.5 FTIR spectra of nanoparticles produced by exact of P. hysterophorus
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The FTIR image clearly indicates the presence ofigims as evidenced by the above figure 5.
Synthesis of metallic nanoparticles using greerntr®gis have been reported earlier [ 5-11], howewverhave
emphasized the antagonistic application of theparticles stabilized by plant proteins .

2.2 Antagonistic activity against fungi and bactea

The antimicrobial and antifungal activity of silveanoparticles were studied against gram positsverell as gram
negative organisms such &siphylococcus aureus, Escherichia coli, Bacillus subtilis and antifungal activity was
studied usinghspergillus niger .

The zones of inhibition showed by these bacteréhfangi is represented in table 1

Table 1: Antagonistic Action of silver nanoparticles against bacteria and fungi

Organism Zone Of Inhibition (mm)
Escherichia coli 9
Staphylococcus aureus 10

Bacillus subtilis 12
Aspergillus niger 10

Green synthesis of silver nanoparticles using wededsbeen reported previously [10]. We have prodisilver
nanoparticles by the method described by Paraghalr (2009). The antimicrobial activity against gransijioe
and negative bacteria as well as fungi was studibd.phytochemicals and peptides act as stabilagents for the
nanoparticles and may enhance the antagonistiatgcti

CONCLUSION

In this present study the synthesis of silver nanmtiges was synthesized by biological method usihg
hysterophorus L leaf extract which acts as a reducing agentettuce silver metal to nanosize. The synthesized
silver nanoparticles were subjected to analysidh sagc SEM, UV Vis Spectroscopy, XRD and FTIR in orte
characterize them. The antagonistic activity ofesilnanoparticles was studied and they showed taféeactivity
against gram negative, gram positive bacteria dsaseagainst fungi. Thus this study proves to befective and
economical method to produce silver nanoparti¢cias show in vitro antagonistic action.
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