Vol 2 Issue 11 May 2013

Impact Factor : 1.2018 (cisi) ISSN No :2231-5063

Monthly Multidisciplinary
Research Journal

GoldenResearch
Thoughts

Chief Editor
Dr.Tukaram Narayan Shinde

Associate Editor

Publisher _ Dr.Rajani Dalvi
Mrs.Laxmi Ashok Yakkaldevi

Honorary
Mr.Ashok Yakkaldevi




RNI MAHMUL/2011/38595

IMPACT FACTOR : 0.2105

Welcome to ISRJ

ISSN No.2230-7850

Indian Streams Research Journal is a multidisciplinary research journal, published monthly in English,
Hindi & Marathi Language. All research papers submitted to the journal will be double - blind peer reviewed
referred by members of the editorial Board readers will include investigator in universities, research institutes
government and industry with research interest in the general subjects.

International Advisory Board

Flavio de Sao Pedro Filho
Federal University of Rondonia, Brazil

Kamani Perera

Regional Centre For Strategic Studies, Sri

Lanka

Janaki Sinnasamy

Librarian, University of Malaya [
Malaysia ]

Romona Mihaila
Spiru Haret University, Romania

Delia Serbescu
Spiru Haret University, Bucharest,

Romania

Anurag Misra
DBS College, Kanpur

Titus Pop

Pratap Vyamktrao Naikwade

Mohammad Hailat
Dept. of Mathmatical Sciences,

Hasan Baktir
English Language and Literature

University of South Carolina Aiken, Aiken SC Department, Kayseri

29801

Abdullah Sabbagh
Engineering Studies, Sydney

Catalina Neculai
University of Coventry, UK

Ecaterina Patrascu
Spiru Haret University, Bucharest

Loredana Bosca
Spiru Haret University, Romania

Fabricio Moraes de Almeida
Federal University of Rondonia, Brazil

George - Calin SERITAN
Postdoctoral Researcher

Editorial Board

Iresh Swami

ASP College Devrukh,Ratnagiri,MS India Ex - VC. Solapur University, Solapur

R. R. Patil
Head Geology Department Solapur
University, Solapur

Rama Bhosale
Prin. and Jt. Director Higher Education,
Panvel

Salve R. N.
Department of Sociology, Shivaji
University, Kolhapur

Govind P. Shinde
Bharati Vidyapeeth School of Distance
Education Center, Navi Mumbai

Chakane Sanjay Dnyaneshwar
Arts, Science & Commerce College,
Indapur, Pune

Awadhesh Kumar Shirotriya

N.S. Dhaygude
Ex. Prin. Dayanand College, Solapur

Narendra Kadu
Jt. Director Higher Education, Pune

K. M. Bhandarkar
Praful Patel College of Education, Gondia

Sonal Singh
Vikram University, Ujjain

G. P. Patankar

Ghayoor Abbas Chotana

Department of Chemistry, Lahore
University of Management Sciences [ PK
]

Anna Maria Constantinovici

AL. I. Cuza University, Romania

Horia Patrascu
Spiru Haret University, Bucharest,
Romania

Ilie Pintea,
Spiru Haret University, Romania

Xiaohua Yang

PhD, USA

Nawab Ali Khan

College of Business Administration

Rajendra Shendge
Director, B.C.U.D. Solapur University,
Solapur

R. R. Yalikar
Director Managment Institute, Solapur

Umesh Rajderkar
Head Humanities & Social Science
YCMOU, Nashik

S. R. Pandya
Head Education Dept. Mumbai University,
Mumbai

Alka Darshan Shrivastava

S. D. M. Degree College, Honavar, Karnataka Shaskiya Snatkottar Mahavidyalaya, Dhar

Maj. S. Bakhtiar Choudhary
Director,Hyderabad AP India.

S.Parvathi Devi
Ph.D.-University of Allahabad

Secretary, Play India Play (Trust),Meerut Sonal Singh

Address:-Ashok Yakkaldevi 258/34, Raviwar Peth, Solapur - 413 005 Maharashtra, India
Cell : 9595 359 435, Ph No: 02172372010 Email: ayisrj@yahoo.in Website: www.isrj.net

Rahul Shriram Sudke
Devi Ahilya Vishwavidyalaya, Indore

S.KANNAN
Ph.D , Annamalai University, TN

Satish Kumar Kalhotra




Golden Research Thoughts
Volume 2, Issue. 11, May. 2013
ISSN:-2231-5063 Available online at www.aygrt.isrj.net

ORIGINAL ARTICLE

>

BIO-SYNTHESIS OF SILVER NANOPARTICLES

SHINDE R.A., KAMBLE V. S. AND BANSODE P. A.

Assist. Professor, Department of Chemistry, Sangola College, Sangola.
Dist.Solapur, Maharashtra (India
Assist. Professor, Department of Zoology, Sangola College, Sangola.
Dist. Solapur, Maharashtra (India)
Assist. Professor, Department of Chemistry, Sangola College, Sangola.
Dist.Solapur, Maharashtra (India)

Abstract:

Nanoparticles of different materials have so far been synthesized in the past
and are continuously being synthesized so by bringing about reduction of certain
precursors using strong chemical reducing agents. Often chemical synthesis method
leads to presence of some of the toxic chemical absorbed on the surface that may have
adverse effect in the medical applications.

These reducing agents have been found to be possessing lot much of toxic
potential and thereby health hazardous. Therefore present article reviews the different
methods used for synthesis silver nanoparticles. Thus silver nanoparticles have been
continuously synthesize from different materials using green reducing agents which have
biological origin and efficient both in terms of economy and energy. Biological methods
for synthesis have thus paved way for the “greener synthesis”’ of nanoparticles and these
have proven to be better methods due to slower kinetics. Green synthesis provides
advancement over chemical and physical method as it is cost effective, eco-friendly,
easily scaled up for large scale synthesis.

KEY WORDS:
Nanoparticles, Plant extracts, Biosynthesis, Green synthesis, Medical application.
INTRODUCTION

Due to the wide range of applications offered by silver nanoparticles in different fields of science
and technology hence different protocols have been designed for their synthesis of silver nanoparticles
(Reddy 2006). The nanoparticles can be synthesized using the top-down (physical) approach which deals
with methods such as thermal decomposition, diffusion, irradiation, arc discharge, etc., and bottom-up
(chemical and biological) approach which involves polyol synthesis and seeded growth method,
electrochemical synthesis, chemical reduction, and The nanoparticles can be synthesized using the top-
down (physical) approach which deals with methods such as thermal decomposition, diffusion, irradiation,
arc discharge, etc., and bottom-up (chemical and biological) approach which involves polyol synthesis and
seeded growth method, electrochemical synthesis, The nanoparticles can be synthesized using the top-
down (physical) approach which deals with methods such as thermal decomposition, diffusion, irradiation,
arc discharge, etc., and bottom-up (chemical and biological) approach which involves polyol synthesis and
seeded growth method, electrochemical synthesis, biological entities for fabrication of nanoparticles and
chemical reduction.

Different synthesis methods involve the use of different types of chemical, physical, and
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biological agents to yield nanoparticles of different sizes and shapes. The most often method used for the
chemical synthesis of silver nanoparticles is the chemical reduction method, in which the reduction of
metal particles to nanoparticles by using chemical reducing agents like sodium borohydride or sodium
citrate (Jana et al. 2000; Cao and Hub 2009; Kim 2007; (Hanaper et al. 2007, Rodri’Guez-Sa'nchez et al.
2000, Sauand Rogach2010).

Physical methods used for the synthesis of nanoparticles include thermal decomposition,
electrolysis, laser irradiation, condensation and diffusion. The thermal decomposition method is used for
the synthesis of monodisperse nanoparticles. Fatty acids are dissolved in hot NaOH solution and mixed
with metal salt solution which leads to formation of metal precipitate (Yang and Aoki 2005). Several
researchers had developed various techniques for synthesis of nanoparticles ( Ashkarran et al. 2009 ,
Fernandez-Pacheco et al. 2006,Rodrguez-Perez et al. 2006, Aslan et al. 2000).

Biological agents used for the synthesis of nanoparticles include mainly microbes (Gajbhiye et al.
2009, Birla et al. 2009, Ingle et al. 2008, Duran et al. 2007, Lengke and Southam 2006, Konishi et al. 2004,
Sastry et al. 2003) and plants (Song and Kim 2009, Huang et al. 2007,Chandran et al. 2006, Shankar et al.
2004 , Gardea-Torresedey et al. 2003). The biological methods used for the synthesis of nanoparticles
include both extracellular and intracellular methods (Shaligram et al. 2009, Mukherjee et al. 2008, Rai et
al. 2008, Ahmad etal. 2003).

GREEN NANOSCIENCES:

Green chemistry is that reduces or eliminates the use or generation of hazardous substances in the
design, manufacture, and application of chemical products. There were 12 principles of green chemistry
have now been applied to design a wide range of chemical products and processes with the aims of
minimizing chemical hazards to health and the environment, reducing waste and preventing pollution.
Employing these principles toward Nanosciences will facilitate the production and processing of
inherently safer nonmaterial's and nanostructured devices (Lankey, Rebecca L. et al. 2002; Kenneth J.
Klabunde 2001; Lankey, RebeccaL. etal.2002..

NEED OF GREEN NANOSCIENCES:

The use of nonmaterial's as catalysts for greater efficiency in current manufacturing processes by
minimizing or eliminating the use of toxic materials. The use of nonmaterial's and nanodevices to reduce
pollution and the use of nonmaterial's for more efficient alternative energy production are achieved.
Unfortunately, there is a flip side to these benefits. The development of new chemical or physical methods
to produce nonmaterial's, the concern for a negative impact on the environment is also heightened; some of
the chemical procedures involved in the synthesis of nonmaterial's use toxic solvents, could potentially
generate hazardous by products, and often involve high energy consumption .This is leading to a growing
awareness of the need to develop clean, nontoxic, and eco-friendly procedures for the synthesis of
nanoparticles. Scientists are now use biological organisms to literally grow nonmaterial's (Kenneth J. K.
labunde 2001).

The development of green method for the synthesis of silver nanoparticles is an important branch of
nanotechnology. Today, nonmetal particles, especially silver, have drawn the attention of scientists because
of their extensive application in the development of new technologies in the areas of electronics, material
sciences and medicine at the nanoscale. Silver nanoparticles might be used as spectrally selective coatings,
electrical batteries, optical receptors, catalysts in chemical reactions, biolabelling, and as antimicrobials.
Many reports have been published in the literature on the biogenesis of silver nanoparticles using several
plant extracts, particularly Neem leaf broth (Azadirachta indica) and germanium leaves (P/ graveolens)
(Anastas, Paul T. etal. 1998).

TYPES OF NANOPARTICLES:

Nanoparticles can be broadly grouped into two, namely, organic nanoparticles. Which include
carbon nanoparticles (fullerenes) while, some of the inorganic nanoparticles include magnetic
nanoparticles, noble metal nanoparticles (like gold and silver) and semi-conductor nanoparticles (like
titanium oxide and zinc oxide).

BENEFITS OF BIOGENIC SYNTHESIS OF NANOPARTICLES:

Nanotechnology is an developing field as a result of its wide-ranging applications in different
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areas of science and technology. The term nanotechnology deals with the structures sized between 1 to 100
nanometer in at least one dimension and are a multidisciplinary field and involves research and
development in different fields of physics, chemistry, material science, biotechnology and nanotechnology
(Ray et al. 2008, Huang et al. 2007). Nanoparticles are metal particles with size 1-100 nm and exhibit
different shapes like rod spherical and triangular. Research on synthesis of nanoparticles is the current area
of interest due to the unique visible properties (chemical, physical, optical, etc.) of nanoparticles compared
with the bulk material (Ray etal. 2009a; Saul and Roach 2010).

Progress in the field of nanotechnology has been rapid and with the development of innovative
synthesis protocols and characterization techniques but most of the synthesis methods are limited to
synthesis of nanoparticles in small quantities and poor morphology (Sharma et al. 2009, Saul and Roach
2010). Chemical and physical synthesis methods often result in synthesis of a mixture of nanoparticles with
poor morphology, and these methods also prove to be hazarded to the environment due to the use of
hazarded chemicals and also of elevated temperatures for synthesis process (Ray et al. 2008; Birla et al.
2009). Biogenic synthesis of nanoparticles with controlled morphology needs more attention, as the
biogenic synthesis of nanoparticles is carried out by using biological means like bacteria (Hussein et al.
2007; Shahverdi et al. 2007, 2009), fungi (Govender et al. 2009, Gajbhiye et al. 2009, Parikh et al. 2008 and
Kumar et al. 2007). actinomycetes (Ahmad et al. 2003).lichens (Shahi , Patra 2003), algae (Chakraborty et
al. 2009 and Singaravelu et al. 2007). The biogenic entities are found to secrete large amount of proteins
which are found to be responsible for metal-ion reduction and morphology control (Thakkar et al. 2010,
and Ingle et al. 2008). Biogenic nanoparticles are toward a greener approach and eco- friendly, as no toxic
chemical is involved in synthesis and synthesis process takes place at ambient temperature and pressure
conditions (Gade et al. 2008, Mukherjee et al. 2008). Due to various applications of silver nanoparticles a
number of researchers are focusing toward the synthesis of biogenic nanoparticles compared with the
chemically or physically synthesized nanoparticles (Thakkar et al. 2010, Kumar and Yadav 2009, Ingle et
al. 2008, Duran etal. 2007, Riddin et al. 2006, Bhattacharya and Gupta 2005)

METHODS FOR SYNTHESIS OF NANOPARTICLES:

To the wide range of applications offered by nanoparticles in different fields of science and
technology, different protocols have been designed for their synthesis (Reddy 2006). The nanoparticles can
be synthesized using the top-down (physical) approach which deals with methods such as thermal
decomposition, diffusion, irradiation, arc discharge, etc., and bottom-up (chemical and biological)
approach which involves seeded growth method, polyol synthesis method, electrochemical synthesis,
chemical reduction, and biological entities for fabrication of nanoparticles.

Different synthesis methods involve the use of different types of chemical, physical, and biological
agents to yield nanoparticles of different sizes and shapes.
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Table 1: Various Species of Microorganisms Synthesizing Silver Nanoparticles

Bacteria:
Sr. No. | Organism Size (nm) Author (year)
1 Pseudomonas stutzeri AG259 Tanjia et al. (1999)
2 Lactobacillus Strains 500 Nair and Pradeep (2002)
3 Bacillus megaterium 46.9 Fuetal. (1999)
4 Klebsiella pneumonia (culture supernatant) 50 Ahmad et al. (2007)
5 Bacillus licheniformis 50 Kalimuthu et al. (2008)
6 Bacillus licheniformis (culture supernatant) 50 Kalishwaralal et al. (2008)
Corynebacterium sp. 10— 15 Zhang et al. (2005)
7 Bacillus subtilis (culture supernatant) 5 — 60 Saifuddin et al. (2009)
8 Geobacter sulfurreducens 200 Lawet al. (2008)
9 Morganella sp. 20 — 25 Parikh et al. (2008)
10 Bacillus subtilis 5 — 60 Saifuddin et al. (2009)
11 Escherichia coli 1 — 100 Gumathan et al. (2009a, b)
12 Proteus mirabilis 10 — 20 Samdi et al. (2009)
13 Bacillus sp. 5 - 15 Pugazhenthiran et al. (2009)
14 Bacillus cereus 4 and 5 Ganesh Babu and Gunasekaran
(2009)
15 Staphylococcus aureus 1-100 Nanda and Saravanan (2009)
16 Lacticacid bacteria 11.2 Sintubiin et al. (2009)
17 Brevibacterium casei 50 Kalishwaral et al. (2010)
Fungi:
Sr.No. Organism Size (nm) Author (year)
1 Fusarium oxysporum 5-50 Ahmad et al. (2003)
2 Aspergillus fumigatus 5-25 Bhainsa and D’Souza (2006)
3 Aspergillus niger 20 Gade et al. (2008)
4 Phanerochaete chrysosporium 100 Vigneshwaran et al. (2006)
5 Aspergillus flavus 8.92 Vigneshwaran et al. (2007)
6 Cladosporium cladosporioides 10—100 Balaji et al. (2009)
7 Fusarium semitectum 10—60 Basavaraja et al. (2008)
8 Trichoderma asperellum 13—8 Mukherjee et al. (2008a, b)
9 Cladosporium cladosporioides 10—100 Balaji et al. (2009)
10 Trichoderma viride 5-40 Fayaz et al. (2010)
11 Penicillium fellutanum 1-100 Kathiresan et al. (2009)
12 Penicillium brevicompactum WA 2315 23-105 Shaligram et al. (2009)
13 Verticillium sp. 25— 12 Mukherje et al. (2001)
14 Fusarium solani 5-35 Gade et al. (2009)
15 Fusarium acuminatum 5-40 Ingle et al. (2008)
16 Aspergillus clavatus 10-25 Verma et al. (2010)
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Plants :
Sr.No. Organism Size (nm) Author (year)
1 Azadirachta indica 50 Shankar etal. (2004)
2 Cinnamomum camphora leaf 55-80 Huang et al. (2007)
3 Glycine max (soybean) leaf extract 25-100 Vivekanndhan et al. (2009)
4 Jatropha curcas 10-20 Bar et al. (2009)
5 Cinnamomum camphora Leaf 5-40 Huang et al. (2008)
6 Phyllanthus amarus 18-38 Kasthuri et al. (2009)
7 Carica papaya 60-80 Mude et al. (2009)
8 Gliricidia sepium 10-50 Raut et al. (2009)
9 Coriandrum sativum leaf extract 26 Sathyavathi et al. (2010) 20 V. Deepak
et al

Source : ( Deepak et al 2011)

MULTIPLE FUNCTIONS OF NANOPARTICLES:

Nanotechnology is an integration of different fields of science which holds promise in the
pharmaceutical industry, medicine and agriculture (Mohanpuria et al. 2008). The unique properties of
nanoparticles different from the bulk material have attracted the attention of several workers to harness the
multiple functionalities of nanoparticles. Silver nanoparticles are utilized in the area of electronics, silica-
coated Ag nanowires, and electric circuits (Kvistek and Prucek 2005 cure. Tsai et al. (2007) Nanoparticles
can be used in the construction of miniaturized devices, which can be helpful in drug delivery (Nair and
Laurencin 2007). Thiol-stabilized nanoparticles are used as “bio-catalyst” (Brust and Kiely 2002).
Nanoparticles can be used as fluorescence labeling system in microbial detection (Liu 2006). Nanoparticles
can be widely used as signal reporters to detect biomolecules in DNA assay, immunoassay and cell
bioimaging (Liu2006). Catheters coated with nanocrystalline silver serve as a tool to prevent infections.

Silver nanoparticles are found to be active against most of the nonsocial infections related to
catheters and also predominantly accumulate at the site of insertion. Thus, silver nanoparticles function as a
protective agent against infection with no risk of systemic toxicity (Roe et al. 2008). and Marazzi et al.(
2007) stated that the Nanosilver dressings are found to induce major improvements in the healing of
wounds with respect to antimicrobial efficiency, ease in using and faster reepithelialization and Rai et. al(
2009) reported that re-epithelialization in a patient with a third-degree burn was observed as a result of the
treatment of Nanosilver dressing as it provided a protection against infections and also promoted early
formation of endodermis and uncomplicated wound closure.

CONCLUSION:

The synthesis of nanoparticles is in lime light of modern nanotechnology. Biosynthesis of silver
nanoparticles by plant extracts is currently under exploitation.

The biological agents in the form of microbes, fungi, plant extracts etc. have emerged up as an
efficient candidate for the synthesis of silver nanoparticles. These silver nanoparticles are lower cost, easily
to synthesize, and attend toward a greener approach. Moreover, biological methods have the greater
advantage of easy bulk synthesis which can be exploited for industrial scale production too over chemically
synthesized nanoparticles by stabilizers. Since the biological methods for synthesize silver nanoparticles
are eco-friendly, minimizing chemical hazards to health and the environment and preventing pollution.

REFERENCES

Ahmad A,Mukherjee P, Senapati S, MandalD, KhanMI,Kumar R (2003). Extracellular biosynthesis of
silver nanoparticles using the fungus Fusariumoxysporum. Colloids Surf B 28:313-318

Balaji DS, Basavaraja S, Bedre Mahesh D, Prabhakar BK, Venkataraman A (2009) .Extracellular
biosBynthesis of functionalized silver nanoparticles by strains of Cladosporiumcladosporioides. Colloids

Golden Research Thoughts * Volume 2 Issue 11 *May 2013 5



http://113.193.6.110:8080/jspui/

BIO-SYNTHESIS OF SILVER NANOPARTICLES -

SurfB 68:88-92.

Bar H, Bhui DK, Gobinda PS, Priyanka S, Santanu P, Ajay M (2009). Green synthesis of silver
nanoparticles using seed extract of Jatrophacurcas. Colloids Surf A Physico Chem Eng Asp 348:212-216.
Cabiscol E, Tamarit J, Ros J (2000). Oxidative stress in bacteria and protein damage by reactive oxygen
species, Internal Micro Biol 3:3-8.

Duran N, Marcato PD, Alves O, Souza G (2005).Mechanistic aspects of biosynthesis of silver nanoparticles
by several Fusariumoxysporum strains. J Nanotechnol 3:8.

Engelberg-Kulka H, Amitai S, Kolodkin-Gal I, Hazan R (2006). Bacterial programmed cell death and
multicellular behavior in bacteria. PLoS Genet 10:135.

FayazM, Tiwary CS, Kalaichelvan PT, Venkatesan R (2010). Blue orange light emission
frombiogenicsynthesized silver nanoparticles using Trichodermaviride, Colloids Surf B 75(1):175-178.
Gade A, Ingle A, Bawaskar M, Rai M (2009). Fusariumsolani: a novel biological agent for theextracellular
synthesis of silver nanoparticles. ] Nanopart Res 11:2079-2085.

Gurunathan S, Kalishwaralal K, Vaidyanathan R, Venkataraman D, Pandian SRK, Muniyandi J,Hariharan
N, Eom SH (2009 b). Biosynthesis, purification and characterization of silver nanoparticles using
Escherichia coli, Colloids Surf B 74(1):328-335.

Huang J, Li Q, Sun D, Lu Y, Su 'Y, Yang X (2007). Biosynthesis of silver and gold nanoparticles by novel
sundried Cinnamomumcamphora leaf. Nanotechnology 18:105104.1-105104.11.

Ingle AP, Gade AK, Pierrat S, Sonnichsen C, Rai MK (2008) ,Mycosynthesis of silver nanoparticles using
the fungus Fusariumacuminatum and its activity against some human pathogenic bacteria. Curr. Nano.sci
4:141-144.

Kalimuthu K, Babu RS, Venkataraman D, Mohd B, Gurunathan S (2008). Biosynthesis of silver
nanocrystals by Bacillus licheniformis. Colloids Surf B 65:150-153.

Law N, Ansari S, Livens FR, Renshaw JC, Lloyd JR (2008). The formation of nano-scale elemental silver
particles via enzymatic reduction by Geobactersulfurreducens. Appl Environ Microbio 74:7090—7093.
Mude N, Ingle A, Gade A, Rai M (2009). Synthesis of silver nanoparticles using callus extract of Carica
papaya—a firstreport. J Plant Biochem .Biotechnol 18(1):83—-86.

Nanda A, Saravanan M (2009). Biosynthesis of silver nanoparticles from Staphylococcus aureusand its
antimicrobial activity against MRSA and MRSE. Nanomedicine 5(4):452-456.

Pugazhenthiran N, Anandan S, Kathiravan G, Prakash NKU, Crawford S, Ashokkumar M (2009).
Microbial synthesis of silver nanoparticles by Bacillus sp. J. Nanopart. Res. 11(7):1811-1815.

Raut R, Jaya SL, Niranjan DK, Vijay BM, Kashid S (2009). Photosynthesis of silver nanoparticle using
Gliricidiasepium (Jacq.). Curr. Nanosci. 5(1):117-122.

Saifuddin N, Wong CW, AA Nuryasumira (2009) .Rapid biosynthesis of silver nanoparticles using culture
supernatant of bacteria with microwave irradiation. Eur. J. Chem. 6:61-70.

Verma VC, Kharwar RN, Verma Gange AC (2010). Biosynthesis of antimicrobial silver nanoparticles
bythe endophytic fungus Aspergillusclavatus.,Nanomedicine 5(1):33-40.

Zhang H, Li Q, Lu Y, Sun D, Lin X, Deng X (2005). Biosorption and bioreduction of diamine silver
complex by Corynebacterium. J. Chem. Technol..Biotechnol., 80:285-290.

Golden Research Thoughts * Volume 2 Issue 11 *May 2013 6



http://113.193.6.110:8080/jspui/

Publish Research Article
International Level Multidisciplinary Research Journal
For All Subjects

Dear Sir/Mam,
We invite unpublished research paper.Summary of Research
Project, Theses,Books and Books Review of publication,you will be pleased to
know that our journals are

*
2

Associated and Indexed,India

International Scientific Journal Consortium  Scientific
OPEN J-GATE

Associated and Indexed,USA
EBSCO

Index Copernicus

Publication Index

Academic Journal Database
Contemporary Research Index
Academic Paper Databse

Digital Journals Database
Current Index to Scholarly Journals
Elite Scientific Journal Archive
Directory Of Academic Resources
Scholar Journal Index

Recent Science Index

Scientific Resources Database

Golden Research Thoughts

258/34 Raviwar Peth Solapur-413005,Maharashtra

Contact-9595359435
E-Mail-ayisrj@yahoo.in/ayisrj2011@gmail.com
Website : www.isrj.net




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

