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In this report a simple and eco-friendly biosyntkesf silver
nanoparticles using Pomegranate peel extract asetheing agent
from 1 mM AgNG had been investigated. The formation of silver
nanoparticles was characterized by UV-Vis spectrurourier

Transform Infrared Spectroscopy (FT-IR) and Scagniiectron
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INTRODUCTION

Nanotechnology is emerging as a

Microscopic (SEM) analysis. The UV-Vis spectra tesishow a
strong resonance centered on the surface of sitemoparticles
(AgNPs) at 371 nm. The Fourier Transformation Irdca
Spectroscopy spectral study demonstrates pomegraeai extract
acted as the reducing agent. The scanning electrimnoscopic
(SEM) analysis shows nanoparticles with the aveizayicles size
ranges about 5-50 nm. Further the antibacterial/iactof AgNPs
was evaluated againstSaphylococcus aureus, Pseudomonas
aeruginosa and Escherichia coli pathogens. This route is rapid,
simple, without any hazardous chemicals as reducmstabilizing
agents and economical to synthesize AgNPs.
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rapidly growing field with its application in
Science and Technology for the purpose of
manufacturing new materials at the
nanoscale levél The word “nano” is used to
indicate one billionth a meter or 10The
term Nanotechnology was coined by as

University in the year 1974 to describe
precision manufacturing of materials at the
nanometer level. “Nano” is a Greek word
synonymous to dwarf meaning extremely
small. Nanoparticles are beginning viewed
fundamental building blocks of
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nanotechnolody The use of nanoparticles is
gaining attention in the present century as
they posses defined chemical, optical and
mechanical  propertids Nanoparticles
exhibit completely new or improved
properties compared with larger particles of
the bulk materials and these novel properties
are derived due to the variation in specific
characteristics such as size, distribution and
morphology of the particles. Nanopatrticles
present a higher surface area to volume
ration with decrease in the size of the
particles.

Specific surface area is relevant to
catalytic activity and other related properties
such as antimicrobial activity of AgNP$
As the specific surface area of nanoparticles
in increased, the biological effectiveness can
also increase on the account of a rise in
surface energy. Nanoparticles of noble
metals, such as silver, gold and platinum are
widely applied in products that directly
come in contact with the human body, such
as shampoos, soaps, detergent, shoes,
cosmetic products, and toothpaste, besides
medical and pharmaceutical application. The
metallic nanoparticles are most promising as
they showed good antibacterial properties
due to their large surface area to volume
ration, which is coming up as the current
interest in the researchers due to the growing
microbial resistance against metal ions,
antibiotics and the development of resistant
straing. Among several metals, silver is well
known as a disinfecting agent; in its
nanoparticles forms induce their ability in
applications from medicine to culinary
items.

A number of approaches are
available for the synthesis of silver
nanoparticles for example facile metfod
thermal decomposition of silver
compoundy  electrochemicdf,  sono-
chemical’, microwave assisted procé&ss
and recently via green chemistry rotite
Unfortunately, many of the nanoparticles

synthesis or production methods involve use

of hazardous chemicals, low material
conversions, high energy requirements,
difficult and  wasteful purifications.

Therefore, there is a growing need to
develop environmentally friendly processes
for nanoparticles synthesis without using
toxic chemicals. Biosynthetic methods
employing either microorganisms or plant
extracts have emerged as a simple and
viable alternative to chemical synthetic
procedures and physical methods. The use
of plant materials for the synthesis of
nanoparticles could be more advantageous,
because it does not require elaborate
processes such as intracellular synthesis and
multiple  purification steps or the
maintenance of microbial cell cultures. In
the present study we have explored the
synthesis of silver nanoparticles using fruit
peel extract of Punica granatum
(Pomegranate). The synthesized
nanoparticles were confirmed by colour
changes and characterized by UV-Visible
spectroscopy. Fourier transform infrared
(FTIR) spectral measurements were carried
out to identify the potential biomolecules.
The size of the nanoparticles was observed
by SEM (Scanning Electron Microscope).
Furthers its efficacy to inhibit different
pathogenic bacterial growth were evaluated.

MATERIALSAND METHODS

Pomegranate fruits were collected
from the local market. The plant was
authenticated aBunica granatum by Dr. S.
Murugesh, Professor and Head, Department
of Botany, Periyar University, Salem. All
glass wares and the pomegranate fruits were
washed properly with deionized water. The
glass wares were dried in hot air oven and
from the washed pomegranate fruit the peel
was removed and washed again with
deionized water and air dried. 20g of
pomegranate fruit peel was weighted and
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added in 100 ml of distilled water in 250 ml
Erlenmeyer flask and boiled for 10 minutes.
With the help of Whatmann filter paper
(NO.3), the boiled materials were filtered to
get aqueous fruit peel extract which was used
as such for metal nanoparticles synthesis.

1mM aqueous solution of silver
nitrate was prepared for 100 ml. To this 5 ml
of filtrate was added and kept for 24 hours
incubation with intermittent shaking. After 24
hours the brown colour development
indicated the formation of  silver
nanoparticles. The bioreduction of Ag+ ion in
aqueous solution was monitored with the help
of UV-visible spectroscopic analysis. UV-
Visible spectroscopic analysis of silver
nanoparticles was carried out as a function of
time needed for bioreduction at room
temperature on UV-2600 series Shimadzu
spectrophotometer at a resolution of 1nm. The
residual solution containing the nanopatrticles
was centrifuged at 8,000 rpm for 10 minutes
and the resulting suspension was redispersed
in 100 ml of sterile distiled water. The
purified suspension was then analyzed by IR-
Tracer-100 Shimadzu for FTIR. The purified
silver nanopatrticles after centrifugation were
dried to powder form and analyzed by Fb-
guanta 200 Scanning Electron Microscopy
(SEM) for the structure, composition and
average size identification.

The silver nanoparticles synthesized
using Pomegranate Peel extract was tested for
antimicrobial activity by disc diffusion
method against Saphylococcus aureus
(ATCC 25923), Pseudomonas aeruginosa
(ATCC 27853) ancEscherichia coli (ATCC
25922). Approximately 20ml of molten and
cooled media (Mullar-Hinton agar) was
poured into sterilized Petri dishes. The plates
were left overnight at room temperature to
check for any contamination to appear. The
bacterial test organisms were grown in
nutrient broth. 0.1ml from 19 dilution of
different pathogenic bacteria suspension was
spread on Muller-Hinton agar plates. Filter

discs (5mm in diameter) were impregnated
with synthesized silver particles and placed
on the plates. Streptomycin served as the
standard for measuring the antibacterial
activity. The plates were then incubated at
37C for 24 hrs and the zone of inhibition was
measured in nm.

RESULTS AND DISCUSSION

Various methods have been employed
for the synthesis of silver nanoparticles such
as chemical and biological methods.
Currently, syntheses of silver nanopatrticles
using plant materials are getting more
populat®®> In this study, when we are
adding the pomegranate fruit peel extract to
the aqueous solution of the silver nitrate the
colour of the reaction medium changed
rapidly from colorless to brown. Similar
results were shown by early workers. The
brown colour indicated the formation of silver
nanoparticles with the reduction of silver ion,
where as the control AgNGsolution did not
show any colour change (Figure 1).

Figure 2, showed the UV-Vis
spectrum of silver nanoparticles synthesized
with the help of pomegranate fruit peel
extracts as a reducing agent. While no
absorbance peak was observed in control, a
characteristics surface plasmon absorption
bands were observed at 371 nm after 24hrs
incubatiort®.

The FT-IR measurements were
carried out to identify the possible
biomolecules responsible for the reduction of
Ag+ ions to AgNPs by pomegranate fruit peel
extract. The spectrum showed in the figure 3
indicated the major peak at 3371 tand
other peaks were obtained at 1635'ct373
cmit, 2924 cnit respectively. The bands at
3371 cnt and 2924 cim were assigned to the
stretching of primary and secondary amines
respectively, while their corresponding
vibrations seen at 1635 ©m The band
observed at 1373 ¢hcan be assigned to the
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C-N stretching vibrations of aromatic
groups’.

Scanning Electron Microscopy (SEM)
technique was employed to visualize the size
and shape of silver nanoparticles synthesized
using pomegranate fruit peel extract. The
dried silver nanoparticles were mounted on a
copper coated grid. The formations of silver
nanoparticles as well as their morphological
dimensions in the SEM study demonstrated
that the average size was 5-50 nm (Figure.4)
with inter particles distan®

In the study the AgNPs synthesized
using pomegranate fruit peel extract as a
reducing agent has exhibited a fairly
significant antibacterial activity againss
aureus andE. coli. Streptomycin was used as
the positive control. Maximum zone of
inhibition 26mm was observed againSt
aureus by 2mg/ml concentration of silver
nanoparticles (Table.l1 and Figure. 5).
Shrivastavaet al. found that the major
mechanism through which silver
nanoparticles manifest antibacterial properties
was either by anchoring or penetrating the
bacterial cell wall and modulating cellular
signaling by dephosphorylating peptide
substrate on tyrosine residties

CONCLUSION

In this experiment, pomegranate peel
extract was used as reducing and capping
agent. This method of AgNPs synthesis has
many advantages like, low cost, economic
viability, eco friendly etc. Analytical
techniques such as UV-visible spectroscopy,
FT-IR and SEM are applied to characterize
the synthesized nanopatrticles. The results
showed the synthesis of AQNPs with average
size of 5-50 nm. The silver nanopatrticles
synthesized using pomegranate fruit peel
extract showed maximum antibacterial
activity agains&aphylococcus aureus.

REFERENCES

1. Albrecht MA, Evan, CW, Raston CL,
2006. Green chemistry and the health
implications of nanoparticles.Green
Chem 2008; 8: 417-432.

2. Taniguchi N, On the Basic Concept of
Nano-Technology. Proc. Intl. Conf.
Prod. Eng. Tokyo, Part Il. Japan society
of Precision Engineering, 1974.

3. Sivakumar J, Premkumar C, Santhanam
P, Saraswathi N, 2011. Preparation of
Silver Nanopatrticles UsingCalotropis
gigantean Leaf. African Journal of Basic
& Applied Sciences 2011; 3(6): 265-270.

4. Bae E, Park HJ, Lee J, Kim Y, Yoon J,
Park K. Bacterial Cytotoxicity of the
Silver  nanoparticles  related to
physicochemical metrics and
agglomeration properties. Envion
Toxicol Chem 2010; 29(10): 2154-2160.

5. Gurunathan S, Kalishwaralal K,
Vaidyanathan R, Venkataraman D,
Pandian S R, Muniyandi J. Bio-
synthesis, purification and Characteri-
zation of silver nanoparticles using
Escherichia coli. Colloids Surf B
Biointerfaces 2009; 74(1): 328-335.

6. Pal S, Tak YK, Song J M. Doses the
Antibacterial activity  of  silver
nanoparticles depend on the shape of the
nanoparticles? A study of the gram-
negative bacteriumEscherichia coli.
Appl Environ Microbial 2007; 73: 1712-
1720.

7. Gong P, Li H, He X, Wang K, Hu J and
Tan W. Preparation and antibacterial
activity of Fe304 & Ag nanoparticles.
Nanotechnol 2007; 18: 604-11.

8. Nidhi N, Santosh K, Ghosh T, Dutta PK.
Preparation of Chitosan based silver
nano composites by a facile method,
International Conference on Optics and
Photonics. Chandigari@S O; 2009.

9. Navaladian S, Viswanathan B,
Viswanath RP, Varadarajan TK.

AJADD[2][2][2014]174-182



Kuppusamy et al

[ SSN 2321-547X

Thermal decomposition as route for
silver nanoparticlesNanoscale Res Lett
2007; 2: 44-48.

10.Starowicz M, Stypula B, Banas J.
Electrochemical synthesis of silver
nanoparticles. Electrochem Commun
2006; 8(2): 227-230.

11.Easu SR, Roberto SB, Ocotlan-Flores J,
Saniger JM. Synthesis of AgNPs by
sonochemical induced reduction
application in SERSJ Nanopart Res
2010; 9:77.

12.Sreeram KJ, Nidin M, Nair BU.
Microwave assisted template synthesis
of silver nanoparticlesBull Mater <ci
2008; 31 (7), 937-942.

13.Begum NA, Mondal S, Basu S, Laskar
RA, Mandal D. Biogenic synthesis of Au
and Ag nanoparticles using aqueous
solution of black tea leaf extracts.
Colloids Surf B Biointerfaces 2009; 7(1):
113-118.

14.Li, S. Shen, Y, Xie, A, Yu.X, Qiu, L,
Zhang, L, Zhang, Q. Green synthesis of
silver nanoparticles using Capsicum
annuum L. extractGreen Chem. 2007;

9: 852-858.

15.Song, Y.M. and Kim B.S. Rapid
biological synthesis of silver
nanoparticles using plant leaf extracts,
Bioprocess.Biosyst. Eng 2009; 32: 79-
84.

16.Krishnaraj C, Jagan EG, Rajasekar S,
Selvakumar P, Kalaichelvan PT and
Mihan N. Synthesis of silver
nanoparticles usingAcalyphaindicaleaf
extracts and its antibacterial activity
against water borne pathoge&alloids
and Surfaces B: Biointerfaces 2010; 76:
50-56.

17.Karunakar RaoKudle, Manisha R
Donda, Jahnavi Alwala, Rama Koyyati,
Veerababu Nagati, Ramchander Merugu,
Prashanthi Y, Pratap Rudra MP.
Biofabrication of silver nanoparticles
using  Cuminumcyminum  through
microwave irradiation. International
Journal  of  Nanomaterials and
Biostructures 2012; 2(4): 65-69.

18.Ponaruselvam S, Panneerselvam C,
Murugan K, Aarthi N, Kalimuthu K,
Thangamani S. Synthesis of silver
nanoparticles using leaves of
Catharanthusroseus Linn. G Don and
their antiplasmodial activities.Asian
Pacific Journal of Tropical Biomedicine
2012; 574-580.

19.Panneerselvam C, Ponaruselvam S,
Murugan K. Potential anti plasmodial
activity of synthesized silver
nanoparticles using Andrographis
paniculata Nees (Acanthacea&chieve
of Application Science Research 2011;
3(6): 208-217.

AJADD[2][2][2014]174-182



Kuppusamy et al

Figure 1. Colour changing during synthesis of AgNPs.
A) 1ImM AgNO; B) Pomegranate Peel extract C) AgNPs
after 24h incubation in room temperature (Reaction
Mixture)

| SSN 2321-547X

bs

10954 o
10000

5o | \

800.00

0.000
-0.495 1
200.00 400.00 600.00
nm.

Figure 2. UV/Vis absorption spectra of reducing of silver ions to

silver nanoparticles
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Figure 3. FR-IR of dried silver nanoparticles
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Figure 4. SEM images of AgNPs at different magnification levels

\\Figure 5. Antibacterial activity of silver nanoparticles against Staphylococcus aureusJ
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Table 1. Antibacterial activity of synthesized silver nandpdes

Name of the Organism

Staphylococcus aureus

1ImM AgNO;
50uL

(2mg/mL)
SNPs 50uL

Zone of inhibition (mm)

(3mg/mL) SNPs
50uL

[ SSN 2321-547X

(Streptomycin)
(2mg/ml) 50puL

(ATCC 25923) 20 26 06 25
Pseudomonas aeruginosa
(ATCC 27853) 06 06 06 20
Escherichia coli (ATCC
25922) 09 08 11 28
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