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ABSTRACT
The current research evaluated the effect of extracts of the Parthenium Hysterophorus plant on synthesis of antimicrobial silver nanoparticles using silver
nitrate as a substrate. The UV-Visible analysis against the reduction reaction mixture time confirms the reduction of silver nanoparticles indicating that the
formation nanoparticles and the aggregation of nanoparticles take place shortly time. The synthesized nano crystals were characterized using Scanning electron
microscopy (SEM), X-ray diffraction (XRD) and Fourier transform infrared (FTIR) spectroscopy. The silver nanoparticles synthesis was confirmed with X-ray
diffraction spectrum which exhibited intense peaks corresponding to the (111), (200), (220) (311), and sets of lattice planes of silver. The FTIR spectrum
analysis evaluated the presence of different functional groups in capping the silver nanoparticles. Water soluble organics present in the leaf are responsible for
the reduction of silver ions. This green synthesis nanoparticles method provides faster synthesis comparable to chemical methods and can be used in areas such
as cosmetics, foods, medicals and biotechnology. DP leaf demonstrated strong potential for synthesis of silver nanoparticles by rapid reduction of silver ions.
Biological methods are a good competent for the chemical procedures, which are environment friendly and convenient.
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INTRODUCTION
Nanotechnology concerns with the development of
experimental processes for the synthesis of nanoparticles of
different sizes, shapes and controlled dispersity1. This
provides an efficient control over many of the physical and
chemical properties and their potential application in
optoelectronics recording media sensing devices catalysis and
medicine2. The method for biosynthesis process is use of
plants for the fabrication of nanoparticles is a rapid, low cost,
eco friendly. Among the silver nanoparticles are attractive
especially for antimicrobial sterilization3. As chemicals
synthesis is an important popular evaluation to the production
of metal nanoparticles however it requires the evaluation of
toxic chemicals as reducing and or capping substances. The
green biosynthesis of silver nanoparticles is advantageous
over chemical and physical methods as it is a cost effective
and environment friendly method, where it is not necessary to
use high pressure, energy, temperature and toxic chemicals4.
The currently used for silver nanoparticles synthesis in
microbes and plants. The estimation of medicinal plants for
the fabrication of silver nanoparticles is a simple rapid, low
cost, eco-friendly and a single step method for biosynthesis
process. The silver nanoparticles are produced extracellular
the use of plants in process of nanoparticles is more
beneficial than other processes5. Among the nanoparticles,
silver ions nanoparticles are attractive especially for
antimicrobial sterilization. The most of the medicinal plants
have been studied in the silver nanoparticles synthesis6.
The synthesis of nanoparticles is very quite novel method
leading to truly green chemistry in plants which provide
advancement over chemical and physical method7. As it is
cost effective and environment friendly easily scaled up for
large scale synthesis and in this method there is no need to
use high pressure, energy, temperature and toxic chemicals.
Now days we are using bacteria, fungi for the synthesis of
silver nanoparticles but use of plant leaf extract reduce the

cost as well as we do not require any special culture
preparation and isolation techniques8. In our research report
synthesis of silver nanoparticles, reducing silver ions present
in the aqueous solution of silver nitrate by the help of plant
extract. The nanoparticles play an indispensable role in drug
delivery, diagnostics, imaging, sensing, gene delivery,
artificial implants and tissue engineering. In the present
research study context importance is being given to the
fabrication of a wide range of nanomaterials for developing
environmentally benign technologies in material synthesis9.
The biological synthesis of gold and silver nanoparticles has
relied on systematic use of micro organisms like bacteria and
fungi or plants and plant extract. There are a few reports on
biomimetic synthesis of metallic nanoparticles. Small peptide
molecules called as dodecapeptides derived by phage display
library have been implemented for the synthesis of gold and
silver nanomaterials.
MATERIALS & METHODS
Preparation of the plant extract
The fresh green leaves of Parthenium Hysterophorus were
washed several times with ultra pure water to remove the
unwanted dust particles. The leaf aqueous extract used for the
synthesis was prepared from 10g of thoroughly washed
leaves in a 500ml Erlenmeyer flask and boiled in 100ml
ultrapure water for 15 minutes. And then filtered aqueous leaf
extract was stored at -15ºC for further research use being
usable for one week10.
Biosynthesis of silver nanoparticles
The silver nitrate solution 1mM solution was prepared in
100ml flask. 1ml of plant extract was mixed with 9ml of
1mM silver nitrate. The aqueous leaves extract of ruby leaves
and silver nitrate solution were used as controls throughout
the experiment11. The formation of reddish brown colour was
observed and λ max at different time intervals were taken for
6 hours, using a UV Visible spectroscopy. Then the solution
is stored in room temperature for 24 hours for the complete
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settlement of nanoparticles. After 24 hours centrifuge the
reaction mixture, discard the supernatant12. Add 1ml of
distilled water to the pellet and wash by using centrifugation.
The collected pellet dries it in the watch glass and stores the
nanoparticles.
Analysis of Silver nanoparticles synthesis
UV-Visible Spectra analysis of silver nanoparticles
The bioreduction of reaction mixture of pure silver ions was
observed by observing the UV-Visible spectrum at different
time intervals taking 1ml of the sample, compared with 1ml
of distilled water used as blank. UV-Visible spectral analysis
has been one by using an Elico spectrophotometer at a
resolution of 1nm from 200 to 800nm13. The progress of the
silver nitrate reduction reaction within metal ions and the leaf
extract were evaluated by UV-Visible spectra of silver
nanoparticles in aqueous solution after diluting a small
volume of aliquot of 100 micro litre of the plant extract
sample with 1ml deionized water in different wavelength and
in different reaction times ie., 1, 2, 3, 4, 5, and 6 hours at
430nm.
XRD Analysis of silver nanoparticles
The characterization of purified synthesized silver
nanoparticles were freeze dried powered and used for XRD
analysis (XRD, model name) at 40kv/20mA using continuous
scanning 2 delta mode14. The silver nanoparticles solution
was purified by repeated centrifugation at 5000rpm for 20
minute followed by redispersion of the pellet of silver
nanoparticles into 10ml of deionized water.
Scanning electron microscopy of silver nanoparticles
synthesis
The synthesized silver nanoparticles analysis was done using
Hitachi S-4500 SEM machine. The thin coated of the silver
nanoparticles synthesized powder were prepared on a carbon
coated copper grid by just dropping a very small amount of
the sample on the grid, extra solution was removed using a
blotting paper and then the film on the SEM grid were
allowed to dry by putting it under a mercury lamp for 5
minute15.
FTIR analysis of Silver nanoparticles
The amino acid residues in polypeptides and proteins
between amide linkages position give rise to well known
signature in the infrared region of the electromagnetic
spectrum16. The protein secondary structure position of the
amide 1 and 2 bands in the FTIR spectra of proteins are a
sensitive indicator of conformational changes.
RESULTS
UV-Visible Spectrum analysis of silver nanoparticles
synthesis
The present research study reports the formation of silver
nanoparticles when analysed to ruby extract by monitoring
changes in colour as particle size increased. The synthesis of
silver nanoparticles from 1mM aqueous silver nitrate solution
in the presence of ruby leaves extract can be easily observed
by UV-Visible spectroscopy18. This is an important technique
to preview the morphology and stability of nanoparticles.
Through there was an immediate change in colour of the
solution to yellowish brown within few minutes after addition
of the extract, the reduction process existed for longer time
Fig. 1. The UV-Visible spectra of silver ions were obtained
using 0.5ml of ruby leaf extract after 24 hours of reaction.
Increase in the concentration of ruby leaf extract 4ml resulted
in 6 hours of reaction time. The formation of silver
nanoparticles was observed with change of colour to

yellowish brown due to the coherent oscillation of electron
gas at the surface of nanoparticles resulting in surface
Plasmon resonance. The surface Plasmon resonance band
showing intensity maximum and band width are influenced
by the particle shape, dielectric constant of the medium and
temperature. The optical thickness could be used as a
measure of efficiency of particle formation. This is dependent
on particle size and refractive index. The impurities like
silver chloride or silver oxide can be easily detected as their
refractive index varies from respective metal nanoparticles19.
The plant samples showing an optical absorption band
peaked at about 420nm typical absorption for metallic silver
nano clusters due to the surface Plasmon resonance which
increased with time till about three hours of reaction period.
Plasmon bands are broad with an absorption tail in the longer
wavelength. The cause of the infrared absorption is the
stretching vibration with in molecule and could be due to the
presence of nitrogen, hydrogen, carbon and oxygen bonds. In
principle it could be due to the excitation of the in plane
surface plasma resonance and probably indicate significant
anisotropy in the shape of nanoparticles.
XRD Spectrum analysis of silver nanoparticles synthesis
The XRD spectrum pattern of the dried silver nanoparticles is
as shown in Fig. The diffraction peaks are observed it can be
indexed to the (111),(200),(220) (311) and (222) reflections
of face centered cubic structure of metallic silver ions
respectively revealing that the synthesized silver
nanoparticles are composed of pure crystalline silver20. The
higher than the conventional value (0.45) in relatives
intensity of the (200) plane to (111) diffraction peaks in the
figure. This indicates that the as prepared silver nanoparticles
may be enriched in (111) facets and thus the (111) plane
seems to be preferentially oriented parallel to the surface of
the supporting substrate.
Scanning Electron microscopy analysis of silver
nanoparticles synthesis
The electron microscopy has been employed to
characterization the size, shape and morphologies of formed
silver nanoparticles. The SEM images of samples are shown
in Figure respectively. From the images it is evident that the
morphology of silver nanoparticles is nearly spherical it is in
agreement with the shape of surface plasma resonance band
in the UV-Visible spectra21. The average particle size
analysed from the SEM images is observed to be 10nm it is
in good agreement with the particle size calculated from
XRD analysis. The particle is crystalline in nature selected
area electron diffraction pattern reveal. Further, analysis no
aggregation of silver nanoparticles is observed in the
images22. Usually biosynthesized silver nanoparticles are
covered by bio-molecules. In the present research study,
small silver nanoparticles are seen attached to the surface of
very large bio-molecules.
FTIR analysis of silver nanoparticles synthesis
The characterization of the plant extract and the resulting
silver nanoparticles was analysed in FTIR. FTIR absorption
spectra of water soluble plant extract before and after
reduction of silver ions are shown in picture. The absorbance
bands analysis in bioreduction are observed in the region of
400-4000cm are 1703, 1587, 1498, 1400, 1305, 1180cm.
These absorbance bands are known to be associated with the
stretching vibrations for –C C-C O, -C C- [(in ring)
aromatic], -C-C [(in ring) aromatic], C-O (esters, ethers) and
C-O (polyols), respectively23. In particular region bands
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1180cm arises most probably from the C-O group of polyols
such as hydroxyflavones and catechins. The total
disappearance of band after the bioreduction may be due to
the fact that the polyols are mainly responsible for the
reduction of silver ions whereby they themselves get oxidized
to unsaturated carbonyl groups leading to a broad peak at
1703 cm for reduction of silver ions.
DISCUSSION
The medical use of plant extracts has opened a new
awareness for the control of plant disease besides being safe
and non phototoxic. It is found that the plant extracts are
effective against various microorganisms including plant
pathogens. The research search for antimicrobial agent has
continued to be concentrated on lower plants, fungi and
bacteria. The less research focus has on higher plants
although identified plant compounds still find specialized
uses. Several reported that upon addition silver ions into the
plant extract in the dark samples changes its colour from
almost colourless to brown with intensity increasing during
the period of incubation24. The reported the conversion of
1mM silver nitrate solution to nano silver by ruby plant in an
aqueous medium due to the change in colour of the reaction
mixture from pale yellow to dark brown. An UV-visible
spectrum is one of the important and easy techniques to
analysis the formation of metal nanoparticles provided
surface Plasmon resonance exists for the metal. A long tailing
on the larger wavelength side may be to the small amount of
aggregated silver nanoparticles. Apart from these results the
absorption peak at 210nm was assigned to the strong
absorption of peptide bonds in the filtrate solutions. The
absorption at 280nm indicated the presence of tryptophan,
tyrosine or phenylalanine residues in the protein. This
observation indicates the release of proteins into filtrate that
suggests a possible mechanism for the reduction of metal
ions present in the solution. The scanning electron
microscopy has provided further insight into the morphology
and size details of the synthesized silver nanoparticles. SEM
images revealed the formation of polydispersed silver
nanoparticles with 10nm size reported that nanoparticles of
low concentration in solution were completely cytotoxic to
bacteria strains. Several reported that antibacterial effect was
size and dose dependent and was more pronounced against
gram negative bacteria than gram positive bacteria. The
reports on the inhibitory action of silver ions on
microorganism’s show that upon silver ion treatment DNA
loses its replication ability and expression of ribosomal
subunits proteins as well as some other cellular proteins and
enzymes essential to ATP production becomes inactivated25.
The extent of inhibition of bacterial growth reported in this
research study was dependent on the concentration of silver
nanoparticles in medium. The interaction between silver
nanoparticles and the cell wall of bacteria would be
facilitated by relative abundance of negative charges on the
gram negative bacteria.
CONCLUSION
In conclusion, the bioreduction of aqueous silver ions by the
ruby plant extract of the has been demonstrated. The
formation of silver nanoparticles of fairly well defined
dimensions in reduction of the metal ions through leaf
extract. Ruby leaf extract was prepared and successfully used
for the single pot biosynthesis of silver nanoparticles and
green nanoparticles in the size range of 10nm. They
capabilities of the plant extract as a capping and reducing

agent is not tested and not well defined. In the resent research
study we found that ruby plant extract can be also good
source for synthesis of silver nanoparticles. This green
chemistry approach towards the synthesis of silver
nanoparticles has many advantages such as ease with which
the process can be scaled up, economic viability, etc.
Applications of such eco-friendly nanoparticles in
bactericidal, wound healing and other nano biotechnology,
medical and electronic applications, makes this method
potentially exciting for the large scale synthesis of other
inorganic materials (nano materials). Through there is a
report describing synthesis of silver nanoparticles using ruby
leaves, but the present research study used leaves as a source
which is easily available and economic unlike leaves which
need extensive facilities and expertise. This pristine green
synthesis method is rapid, facile, convenient, less time
consuming, environmentally safe and can be applied in a
variety of existing applications. This simple, efficient and
rapid green synthesis of silver nanoparticles can be used in
various biomedical and nano biotechnology applications.
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Fig.1: UV-Visible analysis in silver nanoparticles synthesis

Fig. 2: XRD analysis of Silver Nanoparticles Synthesis
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C
Fig. 3: SEM Images of Silver Nanoparticles Synthesis

Fig.4: FTIR Analysis of Silver Nanoparticles Synthesis
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