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Abstract: Various plant materials for the synthesis of nanoparticles is considered a green technology, In the
present  study reports the synthesis of Silver nanoparticles were synthesized from Calotropis gigantea leaf
and the formation of silver nanoparticles was observed with different time intervals. The results recorded from
UV-Vis spectrum, scanning electron microscope, X ray diffraction and Fourier transfer infra red spectra. Those
are the supported the biosynthesis and characterization of silver nanoparticles.
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INTRODUCTION nanoparticles have proved to be most effective as it has

Nanotechnology is emerging as a rapidly growing other eukaryotic micro-organisms [4]. Silver nanoparticles
field with its application in Science and Technology for used as drug disinfectant have some risks as the exposure
the purpose of manufacturing new materials at the to silver can cause agyrosis and argyria also; it is toxic to
nanoscale level [1]. The word “nano” is used to indicate mammalian cells [4].
one billionth of a meter or 10 . The term Nanotechnology The silver nanoparticles show efficient antimicrobial9

was coined by Professor Norio Taniguchi of Tokyo property compared to other salts due to their extremely
Science University in the year 1974 to describe precision large surface area, which provides better contact with
manufacturing of materials at the nanometer level [2]. The microorganisms. The nanoparticles get attached to the cell
concept of Nanotechnology was given by physicist membrane and also penetrate inside the bacteria. The
Professor Richard P. Feynman in his lecture there’s plenty bacterial membrane contains sulfur-containing proteins
of room at the Bottom [3]. Bionanotechnology has and the silver nanoparticles interact with these proteins in
emerged up as integration between biotechnology and the cell as well as with the phosphorus containing
nanotechnology for developing biosynthetic and compounds like DNA. When silver nanoparticles enter
environmental-friendly technology for synthesis of the bacterial cell it forms a low molecular weight region in
nanomaterials.  Nanoparticles  are  clusters  of atoms in the center of the bacteria to which the bacteria
the size range of 1–100 nm. “ Nano” is a Greek word conglomerates thus, protecting the DNA from the silver
synonymous to dwarf meaning extremely small. The use ions. The nanoparticles preferably attack the respiratory
of nanoparticles is gaining impetus in the present century chain, cell division finally leading to cell death. The
as they posses defined chemical, optical and mechanical nanoparticles release silver ions in the bacterial cells,
properties. The metallic nanoparticles are most promising which enhance their bactericidal activity [8-11]. The
as they show good antibacterial properties due to their nanoparticles smaller than 10 nm interact with bacteria and
large surface area to volume ratio, which is coming up as produce electronic effects, which enhance the reactivity
the current interest in the researchers due to the growing of nanoparticles. Thus, it is corroborated that the
microbial resistance against metal ions, antibiotics and the bactericidal effect of silver nanoparticles is size dependent
development of resistant strains [4]. Different types of [12, 13]. Sastry et al. [14] reported the biosynthesis of
nanomaterials like copper, zinc, titanium [5], magnesium, nanoparticles using plant leaf extracts and their potential
gold [6], alginate [7] and silver have come up but silver application. They studied bioreduction of chloraurate ions

good antimicrobial efficacy against bacteria, viruses and
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and silver ions by extracts of geranium [15] and neem leaf uncoordinated biological molecules. The process of
[16]. The present study aimed to synthesis of silver centrifugation and re-dispersion in sterile distilled water
nanoparticles from Calotropis gigantea flower extract and was repeated thrice to ensure better separation of free
evaluated its antimicrobial activity against such human entities from the metal nanoparticles. The purified pellets
pathogens. were then freeze dried using a lyophilizer. The Calotropis

MATERIALS AND METHODS nanoparticles was freeze-dried, powdered and used for

Freshly collected Calotropis gigantea leaf were from 10-100 2Ø angles. That dried powder of silver
washed with double distilled water and finely cut the leaf. nanoparticles was diluted with potassium bromide in the
A known amount of leaf was added to 100ml of deionized ratio of 1:100 and recorded the spectrum in perkin-Elmer
water and boiled for 15 min in a water bath. The mixer was range from 4000-400 cm  at a resolution.
then filtered to obtain aqueous extract of definite
concentrations. For synthesis of silver nanoparticles, a RESULTS AND DISCUSSION
known concentration of leaf extract was interacted with
1mM AgNo3 solution at a definite mixing ratio to make up Several approaches have been employed to obtain a
100ml volume in 250 ml Erlennmeyer flasks. The flasks better synthesis of silver nanoparticles such as chemical
were incubated in a roatary shaker at 120 rpm speed for a and biological methods. Recently, synthesis of silver
desired time at 28°C. nanoparticles using plant extracts getting more popular.

Characterization of Silver Nanoparticles: Change in the colour of the reaction medium changed rapidly from
colour was observed in the silver nitrate solution colorless to brown from 1:4  rasio  (Fig. 2).  Similar  results
incubated with the leaf extract. The UV-visible spectrum are reported by earlier worker [19]. That brown colour
of this solution was recorded in perkin- Elmer indicated that surface plasmon vibrations, typical of silver
spectrophotometer, from 200-600 nm, at an interval of 24, nanoparticles [20]. The control AgNo3 solution (with out
48 and 72 h. A drop of aqueous solution containing the extract) showed no colour change. Fig 2 shows the UV-vis
silver nanomaterials was placed on the carbon coated spectrum of silver nitrate solutions challenged with the
copper grids and dried under infrared lamp. Micrographs Calotropis gigantea leaf extract. While no absorbance
were obtained using nanoparticles structure. The dry peak was observed in control, a characteristics surface
powders of the silver nanoparticles were obtained in the plasmon absorption peak at 420nm was observed 24h that
following manner, After desired reaction periods, the attained the maximum intensity after 72h. After 72 h of
broth containing silver nanoparticles was centrifuged at incubation, no change in intensity at 420nm was observed
10000  rpm  for  15  min,  following  which  the pellet was indicating complete reduction of silver ions (Fig 3-inset).
re-dispersed  in  sterile  distilled  water  to  get  rid  of  any Krishnaraj  et   al.,  [21]  also  stated  the  same   findings.

gigantea leaf extract embedded with the silver

XRD analysis. The diffracted intensities were recorded

1

[17, 18]. Aqueous extracts of flower to AgNo3 solution,

Fig 1: Calotropis gigantean leaf
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Fig. 2: Solution of silver nitrate (1mM) before (right) and Standards (file no. 04-0783). A comparison of our XRD
after (left) exposure to the reaction. spectrum  with  the   Standard   has been confirmed   that

Fig 4 shows the scanning electron micrograph of the
Calotropis gigantea leaf extract treated with 1mM silver
nitrate solution for 72h. The surface deposited silver
nanoparticles are seen clearly at a higher magnification in
silver nitrate treated Calotropis gigantea leaf extract.
Yeast like structure was observed from SEM image as
reported earlier by Vigneshwaran et al., [22].

Further studies were carried out using X ray
diffraction  to  confirm  the  crystalline  nature  of  the
particles   and   the   XRD   pattern   obtained   was  shown
in  Fig.5.  The  XRD  pattern  shows  that  the  intense
peaks  in  the  whole  spectrum  of 2   values  ranging
from  10 to  100.  It  is  important  to  know  the  exact
nature of the silver particles formed and this can be
deduced from the XRD spectrum of the sample. XRD
spectra of pure crystalline silver structures have been
published by the Joint Committee on Powder Diffraction

Fig. 3: UV- visible spectra of Calotropis gigantean leaf as a function of time. In different incubations with silver nitrate
(1m M) after 24h, 48h and 72hrespectively. The peak 420nm corresponds to the plasmon resonance of silver
nanoparticles.

Fig. 4: Scanning electron micrograph of freeze dried powder of silver nanoparticles synthesis after 72h of incubation of
the plant leaf filtrate treated with silver nitrate (1mM) solution.
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Fig. 5: XRD Spectra of freeze dried powder of silver nanoparticles formed after 72h of incubation of the plant leaf filtrate
treated with silver nitrate (1m M) solution.

Fig. 6: FTIR Spectrum of dried powder of silver nanoparticles synthesis from 1mM AgNo3 and leaf extract.

the silver particles formed in our experiments were in the The silver nanoparticle solution is extremely stable
form of nanocrystals, as evidenced by the peaks at 2 for nearly 65 days with only a little aggregation of
values of such peaks 38.43°, 44.40° and 67.57°, particles in solution. It has been reported that proteins
corresponding to 111, 200 and 220 planes for silver, can provide a good protecting environment for metal
respectively. (Table 1) Moreover, the insignificant hydrosol during their growth processes. [23]. FTIR
impurity peaks were observed at 28°, 42° and 46° which spectroscopy measurements are carried out to identify the
may be attributed to other organic substances in flower biomolecules that bound specifically on the silver surface.
extract. The Full Width at Half Maximum (FWHM) values Fig. 5 showed that the presents of seven different bands
measured for 111, 200 and 220 planes of reflection were were observed (3435, 2355, 2096, 1634, 1412, 1116 and 657)
used with the Debye–Scherrer equation to calculate the and four were strong bands. 3435 - OH Stretch, 1634 –
size of the nanoparticles. The particle sizes obtained from Secondary amine NH Stretch, 1412 – Vinyl C-H bend, 657
XRD were 83.7nm, 15.9nm and 11.8nm. (Fig. 5). C-H bend (Fig. 6).
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CONCLUSIONS 9. Sondi, I. and B. Salopek-Sondi, 2007. Silver

It is clearly indicated that the Calotropis gigantea leaf
extract successfully syntheses yeast like silver
nanoparticles which observed at 1:4 ratio of Calotropis
gigantea leaf extract and Silver nitrate. Further, XRD
results conformed the size of nanoparticle as 83.7nm,
15.9nm and 11.8nm. These nanoparticles showed
characteristic absorption peak at 420 nm in UV spectra.
The possibility of protein as a stabilizing material has
silver nanoparticles revealed by FTIR analysis.
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