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MESSAGE
I am pleased to see a 6th volume of research article by budding

researchers which has resulted from the collaborative and conscious
efforts from both the students and the teachers. This is an innovative
leap to bridge the void long since neglected between formal education
and research with a prime objective of improving participation of
students in interdisciplinary research activities in basic and applied
sciences.

In developing countries like India, the pace of research needs
to be accelerated to cater the needs of growing population. Long since
research had been under-funded, unpublished and un-consulted in India. On this background,
the present volume is a small but appreciable effort to provide a common platform for
especially students and teachers to get involved in research projects which yield socially
applicable results and promote science in human face.

I admire the volume for the effort of creating research conducive environment in the
institution and motivating students community to participate in research. Secondly, the
volume brings together a spectrum of research articles on various themes belonging to life,
earth, chemical, computer sciences and information technology that touch upon current
burning issues of great concern.

I hope that this volume proves to be a trendsetter and similar innovative activities
encouraging research in all the fields of human concern follow. I appreciate the efforts of the
students, researchers, teachers, project coordinator and other people involved in bringing out
this volume.

I congratulate all the research supervisors & members of the editorial board of this
volume and extend best wishes to budding researchers.

(Shri. N. G. Bendale)
..Hon'ble President
KCE Society, Jalgaon



MESSAGE

I am happy to know that M.J.College, Jalgaon is
going to publish A Compendium of Research
Articles by Budding Researchers-Vo\6.

The success of the institution is measured by the
quality of research carried out under its aegis. With
a view to boost the research activities for under
graduate and post graduate students, develop them
to cater to the industrial needs and prepare them to
face the uncertain situations of the global environment business,
implementation of Research Promotion Scheme for Budding
Researchers is one of the important prime task before us. I am happy
that near about 200 students of Arts, Commerce and Science faculty
have completed 85 research projects. I appreciate the efforts of the
college for constantly striving to provide learning environment and quality
education to the students by engaging them in research and help them to
learn about a subject in depth.

My best wishes to the Vol.6 of "A Compendium of Research Articles
by Budding Researchers."
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FROM THE DESK OF PRINCIPAL

It is my pleasure to pen a foreword for the volume documented by our
students of Moolji Jaitha College, Jalgaon. This activity is directed
towards developing research aptitude within students. Although the
purpose of research is to identify newer sectors in various disciplines,
we, the teaching faculty of this college, is of the opinion that 'initiation
of aptitude within students' is of prime importance. In addition, this
breakthrough would definitely help them to apply their theoretical
knowledge which could be applicable outside of their research
background (i.e., multidisciplinary approach).

It has been proved that a lot of learning occurs when students divert themselves towards
research and not when traditional lecturing is imparted on the students. This kind of exercise
allows them to completely assimilate what had been taught and they also get an opportunity to
apply that knowledge.

It, then, invariably leads to a better understanding of the discipline under investigation.
Students' career goals are usually finalised after they participate in research. Research is also a
significant confidence booster. While the students are engaged in research, and when they
complete their project, their sense of accomplishment enhances multifold.

As budding researchers, they are longing for their research work to be publicized and
therefore, the M. J. college has a tradition of publishing such volumes every year.

I am confident, this exercise will boost the research aptitude amongst our future scientists and
thereby help the college to pick the talented youth for research in future. I also thank all my
colleagues for their untiring efforts towards printing it in a very short duration and in a very
appreciable manner.

(Dr. Uday D. Kulkarni)
Principal

mailto:mjcollege@kces.in
www.mjcollege.kces.in
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Editorial

Since last 5 years (2009-10) our college is implementing a Research

Promotion Scheme for Budding Researchers where the students of

under Graduate & Post Graduate classes are involved. For the first two

years it was funded by University Grants Commission, New Delhi

under the Scheme of “College with Potential for Excellence”, Since

third year (2011-12) it is funded by Moolji Jaitha College, Jalgaon.

Every year the number of students is increasing. This year, there were 200 students of Arts,

Commerce & Science faculty & from 22 departments.  They have completed 85 research

projects under the guidance of 60 supervisors from our college. All their projects &

presentations were evaluated by senior faculty from North Maharashtra University & from

affiliated colleges. The best performers were felicitated by giving cash prizes. The research

papers based on their articles is published in a separate volume as “Compendium of Research

Articles by Budding Researchers – Vol 5” with ISBN.

This volume is result of continuous efforts of teachers & students of this college. I am very

happy to handover this volume to you all.

Dr. Mrs. G. M. Rane
Coordinator & Editor

Research Promotion Scheme
Moolji Jaitha College,

Jalgaon
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Studies on induction of somatic embryogenesis in rice
(Oryza sativa L.)

Suchika A. Ginotra, Vrishali N. Patil and Dr. M.K. Deshattiwar*

Department of Botany, M. J. College, Jalgaon

ABSTRACT:
In-vitro callus induction from embryos of mature seeds of two varieties e.g. 392 and parvati were studied.
Observation of callus induction was carried out on different callus induction medium containing different
concentrations of 2-4 D (0.2 – 1mg/lit).  The present study supports 2-4 D (2,4-dichlorophenoxyacetic acid) for
the callus induction in rice.
Keywords: Callus induction, 2-4 D, variety of rice - 392 & Parvati

INTRODUCTION:
Rice is the main staple food for more than half of the world population and is a model monocot system for
genetic and functional genomics studies considerable efforts were being directed towards improvement of
important agronomic traits of rice through biotechnological techniques. (Xiaojia et al. 2006) Asian cultivated
rice consists of two major groups the indica and japonica. The indica subspecies is the most widely cultivated
form of rice in the world especially in south and south-east Asia countries (Zhang et al. 2005) in India rice
cultivation is found in mostly south and Punjab.

Rice has 24 species, of which 22 wild and two are e.g. Oryza sativa and Oryza glabrrima are cultivated (Ray,
1985). It provides one-third of total dietary carbohydrate, especially in Asian countries and it is stable diet for
more than three billion peoples, supplying 50 to 80% of their daily calorie intake (Khush, 2005). Production of
callus and its subsequent regeneration are the prime step in crop plant to be manipulated by biotechnological
means and to exploit somo-clonal variation (Monirual Islam et al. 2005).  Highly efficient and reproducible in
vitro regeneration system is prerequisite for clonal propagation and for production of transgenic plants (Tang and
Newton, 2003). Rencently, somatic embryogenesis from scutellar embryo of oryza sativa L. variety MR 219 was
published (Syaiful et al. 2009). The objective of this study were to find out hormone concentration, combination
and development of suitable medium for callus induction and somatic embryogenesis in rice (Oryza sativa L.).

MANTERIALS AND METHODS:

Plant material:
The seeds of rice are collected from the farmer of Nandurbar District state Maharashtra. (variety 392 & parvati)

Chemicals
All the chemicals used in this work were purchased from Himedia Qualigenes and S. D. fine. Analytical and
research grade chemicals were used for this work

Methods:
An efficient method for induction of somatic embryos through seed derived calli was attempted, using MS basal
medium supplemented with different concentrations of  2, 4 – D,

Surface sterilization:-
The seeds were washed thoroughly under running tap water for 30 min to remove adherent particles then treated
with a liquid detergent of 20 min., followed by washing in tap water. In laminar air flow seeds were rinsed three
to five times with sterile distilled water after thorough washing the seeds were surface sterilized with freshly
prepared 0.1 percent Hgcl2 for 5 min followed by repeated washing with sterile doubled distilled water.

Culture media:-
The surface sterilized seeds were inoculated on Murashige and Skoog MS (1962) medium containing 2, 4-D (0.2
to 1 mg/lit), 30g/lit sucrose and 8g/lit agar the pH of media were adjust to 5.8 prior to autoclaving at 1210C for
15 min. for callus induction.

Culture conditions
After inoculations, all cultures were incubated at 25  20C with 16/8 hr. photoperiod under cool white
fluorescent lights at a relative humidity of 50 – 60 %.
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RESULT AND DISCUSSION:
Callus induction in Rice (Oryza sativa L.) was found on M.S. medium containing different concentration of 2, 4-
D (Table 1) in that 0.6 mg/lit and 1.0 mg/lit showed callus formation.   Similar results were also obtained by the
Totik Sri Mariani et al (2002) and Verma et al (2011).

Unfortunately somatic embryogenesis was not observed in the present study, for this more efforts are required.

Table No. 1 Effect of different concentrations of 2, 4-D added to the MS medium for induction of somatic
embryogenesis in Rice (Oryza sativa L.)

Sr.
No.

Concentration  of 2,4-D mg/lit Results

1. 0.2 -
2. 0.4 -
3. 0.6 Callus induction
4. 0.8 -
5. 1.0 Callus induction

CONCLUSION:
For the induction of somatic Embryogenesis in Rice (Oryza sativa L.) different combination of hormones are

required. In the present studies we have used various concentrations of 2-4 D (0.2 to 1 mg/lit).  Callus induction
was observed only on 0.6 and 1.0mg/lit concentration of 2-4, D.
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Aerobiological studies of part of National Highway No. 6 passing through Jalgaon city,
Maharashtra ,India.

Gunjan .V,Zahabiya.Z and Gauri Rane*
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ABSTRACT
Aerobiology is a branch of science which deals with study of biological organisms or part of them in air.Air
contains protozoa, bacteria, viruses, fungi and actinomycetes and insects. Among them fungi and bacteria are
more dominant in the air. This study deals with aeromycology of part of National highway no. 6 passing through
Jalgaon city. This is one of the busiest highways of India. Sampling is done at 5 different locations of this
highway. The petri plates with nutrient medium were to exposed to these localities in morning and evening
during rainy and winter season. The fungi were identified and listed down. Total 25 species of 11 genera were
isolated during august 2014 and total 19 species of 8 genera were isolated during December 2014.Maximum
number of species were isolated during evening than in morning. Maximum number of species were observed in
the localities which fall in city while minimum number of species were observed in the localities which are out
of city. Many pathogenic fungi are present in the air.

INTRODUCTION
Study of biologically significant materials that are transported in the atmosphere along with gases and other
particles is called Aerobiology. Fungal spores often constitute a major component of airspora. The spores are
extremely variables in shapes, size and colour with or without ornamentations on the spore wall. Fungal spores
predominate the other bioparticles in the airspora. Many of the airborne fungal spores are a significant potential
source of allergen. Aeromycological survey in indoors and outdoors considerably helped to locate the source its
identification, concentration and seasonal variations. Such information however provides basic data for the
treatment of sensitive individuals suffering from allergy. Many airborne fungal spores are responsible for allergic
diseases. Aeromycological investigations helped to focus attention on spatiotemporal distribution of such
allergenic moulds and the allergen sources. Data obtained from such surveys helps to obtain spore calendar for
subsequent allergen avoidance and management.  Tilak (1990-91) has reviewed the entire subject of fungal spore
allergy among other workers who have subsequently contributed to fungal spore allergy include Chauhan and
Kulshreshtha (2004),Ganguly (1992), Kakde & Saoji (1998),  Atluri and Appana (1990), Chauhan et al (2004),
Jain (1997), Verma and Chile (1991) etc.

Study area
NH6 is a busy national highway in India connects East India from Gujarat to West Bengal. Its total length is
1,949km. On this highway many heavy loaded vehicles are running daily. In present investigation we had chosen
a part of 20km.s of NH6 which passes through Jalgaon city, Maharashtra. 5 spots are selected at the interval of
5km from Paldhi to Tarsod. They are as follows-Divya  marathi office, Paldhi; North Maharashtra university
Gate,Bambhori; Gujral petrol pump;Millat school, Mehrun; Tarsod.

MATERIALS AND METHODS
This study has been carried out during month of August and December 2014. Different plates containing Czapek
Dox Agar and Lactose Yeast Agar media were exposed to these sites in the morning and in the evening by
Exposed Plate Method (EPM) for 10 min. They are brought to laboratory and incubated for 4-5 days at room
temperature. The slides were prepared using cotton blue and lacto phenol. The fungi were identified using
relevant literature like Ellis (1971), Subramanian (1971) etc.

RESULTS
Isolation of fungi during August 2014-Total 25 species belonging to 11 genera were isolated. All of them were
belonging to Deuteromycotina. 8 species of Aspergillus, 3 species of each of Alternaria and Curvularia, 2
species of Cladosporium , Rhizoctonia and Sclerotium, single species of Fusarium, Myrothecium, Stachybotrys
and Trichoderma were encountered during this exposure.

mailto:jalasri@gmail.com
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Isolation of fungi during December 2014-Total 19 species belonging to 8 genera were isolated from 5 different
localities during December 2014. All the fungi isolated were belonging to Deuteromycotinia . Total 7 species of
Asperigillus, 3 species of Alternaria, 2 species each of Cladosporium, Curvularia, Dreschlera, Fusarium,and
single species each of Myrothecium and Sclerotium were isolated during this exposure.

DISCUSSION
It is clear from the above tables that number of fungi isolated during the month of August were more than that of
December 2014. this may due to during august 2014 the atmospheric temperature varies from 23°c to 30° and
humidity from 90%-100% while in December 2014 the temperature was ranging from 8°-15°C  and humidity
from 60-75%. For ideal growth of fungi low temperature and less humidity is not suitable which was occurred
during December 2014 while condition were more favorable during August 2014. More number of fungi were
isolated from locality number 3 and 4. They are Gujral petrol pump and Millat high school, mehrun which are
located in the city and crowded places as compare to locality number 1,2 and 5, which are Divya marathi office,
North Maharashtra university gate, Tarsod fata respectively. These 3 localities are situated outside the town. The
number of fungi isolated were more during evening time as compared to morning time. This may be because in
the morning there is less traffic and there is not much air turbulence and dust (carrier of fungal spore) is settled
on the ground while till the evening there is more traffic as dust(carrier of fungal spore) is much more in air as
compare to morning and because of whole days traffic there is much turbulence of air. Therefore the fungi which
are settled down in the morning appeared in air during evening. As per available literature some pathogenic
species viz,Aspergillus, Fusarium, Cladosporium, Curvularia, Stachybotrys etc are encountered from the air.

Table No. 1 List of fungi isolated during August 2014

Sr.
No.

Name of fungi Location
1

Location
2

Location
3

Location
4

Location
5

M E M E M E M E M E
1. Alternaria amaranthi (Peck)Van Hook - + + + + - - + - +
2. A.citri Ellis and Pierce + - - + + - + + + -
3. A.longipes (Ellis and Everh.) Mason - + - - + + - - + -
4. Aspergillus alliaceus Thom and Church - - - - + - - - + +
5. A.flavipes (Bainier and Sartory - - - - - - + + - -
6. A.flavus Link + - - - - + - - - +
7. A. foetidus Thom and Raper - - + - - + - + - -
8. A.luchuensis Inui - - - - - - + - - -
9. A.panamensis Raper and Thom - - - - - + - - - -
10. A.sulphureus Thom and Church - - - - - - - + - -
11. A.tamarii Kita - + - + - + - - - -
12. Cladosporium cladosporioides (Fres.) de

Vries
+ - - - - - + - - -

13. C.oxysporum Berk and Curt + - + + + + - + + -
14. Curvularia brachyspora Boedijn + - + - + + - + - +
15. C.intermedia Boedijn + - + - - - - - + -
16. C.pallascens Boedijn - + - - - - - + + +
17. Dreschlera hawaiiensis (Bugnicourt)

Subram. And Jain ex.M.B.Ellis
+ + - - - + + - - -

18. Fusarium solani (Mart.)App. and Wr. - - + - + - - - - -
19. Myrothecium verrucaria (Alb. And Schw.)

Ditm.e Fr.
- - - - - + + - - -

20. Rhizoctonia bataticola (Taub.) Butler - + - - - - - - - -
21. R.solani Kuhn - - - - - - - - - +
22. Sclerotium oryzae Catt. - - - - - - - - + -
23. S.rolfsii Sacc - - - + - - - - - -
24. Stachybotrys atra Corda - - - - - + - - - -
25. Trichoderma atroviride Karst. - - - - - - - - - +
Total 5 6 5 6 7 10 6 8 4 7
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Table No. 2 List of Fungi isolated during December 2014

Sr.
No.

Name of fungi Spot 1 Spot 2 Spot 3 Spot 4 Spot 5
M E M E M E M E M E

1. Alternaria.amaranthi (Peck)Van Hook + - + - - - - + - -
2. A.citri Ellis and Pierce - + + - - - + - - +
3. A.longipes (Ellis and Everh.) Mason - - - - + + - - + +
4. Aspergillus alliaceus Thom and Church - - + - - - - + - -
5. A.effusus Tiraboschi - + - - + + - + - +
6. A.flavus Link - + - + + + - + - +
7. A. foetidus Thom and Raper - - - - - + - - - -
8. A.luchuensis Inui + - - + - - - - - -
9. A.sulphureus Thom and Church - + - - - + - + - +
10. A.terreus Thom - - - - - + - - + -
11. Cladosporium .cladosporioides (Fres.) de

Vries
- - + - + + - + - -

12. C.oxysporum Berk and Curt + + + + + + + + - +
13. Curvularia brachyspora Boedijn - - + + - - + + - -
14. C.intermedia Boedijn - - - - - + - - - +
15. Dreschlera hawaiiensis (Bugnicourt)

Subram. And Jain ex.M.B.Ellis
- + - + - - + - - -

16. D.state of Cochliobolus spicifer Nelson - - - - - + - - + -
17. Fusarium oxysporum Schlecht ex.Fries - + - + - - - - - +
18. F.solani (Mart.)App. and Wr. + - - - - + + + + -
19. Myrothecium roridum Tode ex Fr. - + - + - - - - - -
20. Sclerotium rolfsii Sacc - - - + - - - - - -
Total 4 7 6 8 5 11 5 9 4 8
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Isolation and identification of fungi associated with Groundnut seeds and
surrounding air from Jalgaon city
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ABSTRACT
Groundnut is economically very important as it is used for extraction of oil, direct consumption, in
confectionaries etc. Majority of the population in Jalgaon city consumes groundnut seeds in their daily diet.
People are buying these seeds from the shops located nearby to their houses. To identify the fungi associated
with groundnut seeds and surrounding air, the present study is undertaken. The seeds were collected from
Navjeevan super shop, Weekly market, Fule market and Tambapura area. Petri plates containing nutrient media
are exposed in the shops from where the seeds are collected. This was done during August 2014 and December
2014. Seeds are also placed on the surface of petri plates containing media. These fungi are identified using
relevant literature. It is observed that more number of species were isolated during rainy season than in winter. It
is also observed that the shops located in the city are showing comparatively less fungal diversity as compared to
the shop from weekly market and slum area.

Key words: Aerobiology, Aeromycology, groundnut seeds.

INTRODUCTION
The term aerobiology came into use since 1930 as a collective term for the studies of airspora, like airborne
fungal spores, pollen grains, and other airborne micro-organisms. The study of Aerobiology is concerned with
the source of an-organisms or material, their release in the atmosphere, dispersion, deposition and impaction on
animals and human systems. Aerobiological investigations can be broadly distinguished as outdoor or extramural
aerobiology and indoor or intramural aerobiology. The study of contamination in a closed system is known as
indoor aerobiology as against the outdoor aerobiology which is concerned with the survey of biological material
in open spaces like fields roads and forests. Within the group of microorganisms responsible for plant diseases,
bacteria, viruses, mycoplasmas and fungi are dominant. Fungal spores are always present in the air although their
number and types vary with time of day, seasons, geographical location and local spore sources which are
variable. To know the fungi associated with groundnut seeds present investigation is undertaken. The groundnut
seeds were collected from 4 different localities like Navjeevan super shop , weekly market, Tambapura &Fule
market of Jalgaon city during August 2014 were surveyed. For present studies seed & air samples is taken into
consideration. Groundnut is economically important edible oil seed crop of family Fabaceae and cultivated
everywhere. It is essential to test for pathogen free seeds before extraction of oil. Similarly during storage of
these seeds care should be taken for contamination free environment. Lot of bacteria and fungi are present in the
air of storage house which may deposit on these seeds and cause infection. Prince (1944) MCDonald (1970) and
Portal et al (1988) observed pods of groundnut and seeds in storage for observation of fungal spores on it. Di.
enar (1960) also studied the Mycoflora of peanut in storage. Results from the above investigations showed that
fungi associated with stored peanuts may not be same for different places & environmental conditions. Oluma &
Nwankiti (2003) studied Mycoflora of peanut cultivars from Niggeria savanah. Bhattacharya (2002) studied
deteriorative changes of groundnut seeds by fungi in storage.

MATERIALS& METHODS
A. Isolation of fungi from seeds: The seeds and air samples from different locations of Jalgaon were
collected at the same time and brought to the laboratory. Three seeds were inoculated under aseptic
condition on each petri plate containing culture media viz. Czapek Dox Agar and Lactose Yeast Extract
Agar within 24 hours.

B. Isolation of fungi from air: The Petri plates containing CzDA & LYEA were exposed in the air
from where the groundnut seeds were brought. These plates were incubated for 3-4 days. After 4 days
colonies started appearing. The fungi were identified by preparing slides &using relevant literature.

RESULTS AND DISCUSSION
The results showed that Fungal diversity is observed during the study, More number of fungi from the seeds than
in air from Navjeevan super shop and Fule market. More number of fungi from the air than in seeds from weekly
market and Tambapura region. More fungal diversity observed during rainy season than in winter season.

mailto:jalasri@gmail.com
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Results of fungal identification showed that all the seed samples were contaminated with various fungal
pathogens included Alternaria, Aspergillus, Fusarium and Rhizopus. Our results are similar to the results of
Danish et al 2013 and Bhattacharya (2002). In our study we did not found Penicillium and Drechslera which
differs in results from (Danish et.al 2013). Out of isolated fungi Aspergillus is important mycotoxin producer eg.
aflatoxins which is heptacarcinogenic (Gold blatf 1969). Therefore it is important to reduce fungal contamination
during storage condition. The in consistant isolation and absence of other fungi consistant presence of
Aspergillus and Rhizopus sp. may be an indication of adaptation and colonizing efficiency. Aspergillus and
Rhizopussp. colonised and adapted easily on seeds (Oluma and Nwankit 2003). It is very important to have
contamination free food for consumption. The groundnut seed samples collected from different shops are
supposed to be free from contamination but it is observed that somehow many fungal forms either air borne
(from shops where it was sold loose) or seed borne. From the results it is also clear that the seed samples
collected from Navjeevan super shop and shop from Fule market showed more number of fungi associated with
seed than in air. This is because these two shops are well maintained & proper cleanliness is also maintained in
these shops. Daily care is taken about it while in open market (directly on road and in slum area) no proper care
is taken regarding the hygiene. Therefore more number of fungi were isolated from air than on seeds.

Table No.1
Fungi isolated from seeds and air of

Navjeevan Super during rainy season

Table No.3
Fungi   isolated    from   seeds    and   air   of    Fule

market during rainy season
Sr.
No.

Name of the fungi Seed Air

1. Aspergillus flavipes Bainier
and sartory

+ +

2. A. flavus Link + +
3. A. fumigates Fresenius + +
4. A. janus Raper and Thom + +
5. A. neveus Blochwits + +
6. A. niger Van Tieghem + +
7. A. porliferans George

Smith
+ +

8. Curvularia indica Subrum + -
9. Mucor racemosus Fresen + +
10. M. silvaticus Hiemalisf + +
11. Rhizoctonia solani Kuhn + -
12. Rhizopus nigricans Ehrenb + +
Total 12 10

Table No.4
Fungi isolated from seeds and air of Fule market during

winter season
Sr.
No.

Name of the fungi Se
ed

Air

1. Alternaria citri Ellis and Pierce - +

2. Aspergillus flavipes Bainier and
sartory

+ +

3. A. flavus Link + -
4. A. janus Raper and Thom + +
5. A. neveus Blochwits + -
6. A. porliferans George Smith + -
7. Penicillium rugulosm Thom + -

Total 6 3

Table No. 2
Fungi isolated from seeds and air of

Navjeevan Super Shop during winter season
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10. M. silvaticus Hiemalisf + +
11. Rhizoctonia solani Kuhn + -
12. Rhizopus nigricans Ehrenb + +
Total 12 10

Table No.4
Fungi isolated from seeds and air of Fule market during

winter season
Sr.
No.

Name of the fungi Se
ed

Air

1. Alternaria citri Ellis and Pierce - +

2. Aspergillus flavipes Bainier and
sartory

+ +

3. A. flavus Link + -
4. A. janus Raper and Thom + +
5. A. neveus Blochwits + -
6. A. porliferans George Smith + -
7. Penicillium rugulosm Thom + -

Total 6 3

Table No. 2
Fungi isolated from seeds and air of

Navjeevan Super Shop during winter season
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Results of fungal identification showed that all the seed samples were contaminated with various fungal
pathogens included Alternaria, Aspergillus, Fusarium and Rhizopus. Our results are similar to the results of
Danish et al 2013 and Bhattacharya (2002). In our study we did not found Penicillium and Drechslera which
differs in results from (Danish et.al 2013). Out of isolated fungi Aspergillus is important mycotoxin producer eg.
aflatoxins which is heptacarcinogenic (Gold blatf 1969). Therefore it is important to reduce fungal contamination
during storage condition. The in consistant isolation and absence of other fungi consistant presence of
Aspergillus and Rhizopus sp. may be an indication of adaptation and colonizing efficiency. Aspergillus and
Rhizopussp. colonised and adapted easily on seeds (Oluma and Nwankit 2003). It is very important to have
contamination free food for consumption. The groundnut seed samples collected from different shops are
supposed to be free from contamination but it is observed that somehow many fungal forms either air borne
(from shops where it was sold loose) or seed borne. From the results it is also clear that the seed samples
collected from Navjeevan super shop and shop from Fule market showed more number of fungi associated with
seed than in air. This is because these two shops are well maintained & proper cleanliness is also maintained in
these shops. Daily care is taken about it while in open market (directly on road and in slum area) no proper care
is taken regarding the hygiene. Therefore more number of fungi were isolated from air than on seeds.

Table No.1
Fungi isolated from seeds and air of

Navjeevan Super during rainy season

Table No.3
Fungi   isolated    from   seeds    and   air   of    Fule

market during rainy season
Sr.
No.

Name of the fungi Seed Air

1. Aspergillus flavipes Bainier
and sartory

+ +

2. A. flavus Link + +
3. A. fumigates Fresenius + +
4. A. janus Raper and Thom + +
5. A. neveus Blochwits + +
6. A. niger Van Tieghem + +
7. A. porliferans George

Smith
+ +

8. Curvularia indica Subrum + -
9. Mucor racemosus Fresen + +
10. M. silvaticus Hiemalisf + +
11. Rhizoctonia solani Kuhn + -
12. Rhizopus nigricans Ehrenb + +
Total 12 10

Table No.4
Fungi isolated from seeds and air of Fule market during

winter season
Sr.
No.

Name of the fungi Se
ed

Air

1. Alternaria citri Ellis and Pierce - +

2. Aspergillus flavipes Bainier and
sartory

+ +

3. A. flavus Link + -
4. A. janus Raper and Thom + +
5. A. neveus Blochwits + -
6. A. porliferans George Smith + -
7. Penicillium rugulosm Thom + -

Total 6 3

Table No. 2
Fungi isolated from seeds and air of

Navjeevan Super Shop during winter season
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Table No.5
Fungi   isolated   from  seeds   and  air   of   Weekly

market during rainy season
Sr.
No.

Name of the fungi Seed Air

1. Aspergillus candidus Link + +
2. A. clavatus Desm - +
3. A. effusus Tiraboschi + +
4. A. flavipes Bainier and Sartory + +
5. A. flavus Link + +
6. A. janus Raper and Thom + +
7. A. niger Van Tieghem + +
8. A. oryzae cohn - +
9. A. proliferans George smith - +

10. A. pseudoglaucus Blochwitz - +
11. A. versicola Marchal + +
12. Cunninghemela echunulata

Thaxter
+ +

13. Curvularia indica Subrum - +
14. C. prasadii R. L & V. L Mathunt + +
15. Mucor javanicus Wehmer + +
16. M. plumbeus Bonord + +
17. M. reccemosus Fresen + +
18. M. rsilvaticus Hiemalisf + +
19. Rhizopous artocarpi Raciborski + +
20. R. nigricans Ehrenb + +

Total 15 20

Table No.6
Fungi   isolated   from  seeds   and   air   0f   Weekly

market winter season
Sr.
No.

Name of the fungi Seed Air

1. Aspergillus clavatus Desm - +
2. A. effusus Tiraboschi + +
3. A. flavipes Bainier and Sartory + +
4. A. flavus Link + +
5. A. oryzae cohn + +
6. A. sydowi Thom & Church + +
7. Curvularia indica Subrum + +
8. Mucor fragilis Bainiei + +
9. M .javanicus Wehmer + +

10. M. leteus Gelditsh + +
11. M. silvaticus Hiemalisf + +
12. Rhizopous nigricans Ehrenb - +

Total 10 12

Table no.7
Fungi    isolated    from    seeds    and    air    of

Tambapura during rainy season
Sr.
No.

Name of the fungi Seed Air

1. Alternaria amaranthi J.M.Hook + +
2. A. tenuis Auct - +
3. Aspergillus alliaceus Thom and

Church
- +

4. A. citrinus Costantin and Lucet + +
5. A. effuses Tiraboschi + +
6. A. flavipes Bainier and sartory + +
7. A. flavus Link + +
8. A. fumigatus Fresenius + +
9. A. giganteus Wehmer + +

10. A. ilaconicus Kinoshita - +
11. A. janus Raper and thom + +
12. A. niger Van Tieghem + +
13. A. repens DeBary + -
14. A. restrictus G.smith + +
15. A. sydowi Thom and Church + +
16. A. terrus Thom + +
17. Curvularia pallescence Boedijn + +
18. Curvularia prasadii R.L and V.L

Mathunt
+ -

19. Mucor leteus Gelditsh + +
20. M.   racemosus Fresen + +
21. Penicillium glabarum Wehmer

westling
- +

22. Rhizopus nigricans Ehrenb - +
Total 17 21

Sr.
No.

Name of the fungi Seed Air

1. Alternaria citri Ellis and Pierce - +
2. Aspergillus alliaceus Thom

and Church
- +

3. A. effuses Tiraboschi + +
4. A. flavus Link - +
5. A. flavipes Bainiar and Sartory + -
6. A. fumigatus Fresenius + +
7. A. giganteus Wehmer - +
8. A. ilaconicus Kinosshita - +
9. A. janus Raper and Thom + +

10. A. micro virido citrinus
Costantin and Lucet

- +

11. A. oryzae Cohn + -
12. A. repens DeBary - +
13. A .restrictus G. Smith + +
14. A. sydowi Thom and Church + +
15. A. terreus Thom + -
16. Curvularia indica Subrum + +
17. Mucor racemosus Fresen + +
18. M.   silvaticus Hiemalisf + +
19. Penicillium glabarum

Wehmer Westling
- +

20. Rhizopus nigricans Ehrenb + -
Total 12 16
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ABSTRACT
Floristic diversity of various regions of the world is greatly surveyed and exhaustive lists are prepared. There is
no such record of North Maharashtra University Campus Jalgaon so the present investigation is under taken. The
campus is of 659.44 acres having 85 buildings. The campus was divided into 10 almost equal parts. Minimum
size of the quadrat was laid down in these parts. Total number of plant species is recorded. They are identified
using relevant literature. Community studies are also made to observe frequency, density, abundance and
presence and constant of plant species. Total 110 species belonging to 82 genera and 30 families were observed
from this campus. Family Poaceae, Fabaceae and Asteraceae are dominant families with 19 species of 17 genera,
16 species of 9 genera and 9 species of 9 genera respectively. Out of 30 families 27 are of dicotyledons and 3 of
monocotyledons, Alysicarpus is the largest genus whose 5 species are observed in the campus. The present study
also identifies many medicinal plants. The North Maharashtra University shows great herbaceous diversity.

Key Words: - Herbs, Diversity, North Maharashtra University.

INTRODUCTION
India is well blessed by Nature, a land where most varied types of plants are to found. It was Sir. J. D. Hooker
(1872 - 1897) who first completed ‘The Flora of British India’ which then embraced beside India, the present
countries such as Pakistan, Burma and Ceylon. This was soon followed by the publication of various provincial
floras. During the post-independence era of three decades, several regional floras have been published. Some of
the more important floras include, Santapau’s (1953), The Flora of Khandala; Patel’s (1968), Forest flora of
Melghat; Saldanaha and Nicolson’s (1976), Ugemuge’s (1985), Flora of Nagpur District, V. N. Naik (1998),
Flora of Marathwada, Yadav and Sardesai’s (2002), Flora of Kolhapur District, Vol. I & II. D. A. Patil’s (2003),
Flora of Dhule and Nadurbar District, Kshirsagar and Patil’s (2008) Flora of Jalgaon District. In spite of such
intensive exploration of plants wealth there exist a number of areas in the country that have not been explored
satisfactorily and hence need urgent attention even now. Jalgaon district lies between 20º and 21º north latitude
and 74º 55′ and 76º 28′ east longitudes. North Maharashtra University is located along the NH.6 and river Girna.
North Maharashtra University is located in Dharangaon Taluka of Jalgaon district. The campus is located on
small hills. Most of the vegetation is natural. Many plants of medicinal use present in the campus. The total area
is 659.44 acres. There are total 85 buildings including various academic departments, sports, complex,
auditorium, swimming pool etc. Entire campus is visited to study the herbaceous diversity. To date, there is no
detailed information about the plant diversity of the North Maharashtra University Campus.

METHODOLOGY
Frequent visits in the study area were made during the month of July, August and September 2014. The entire
campus of 659.44 acres was divided in to 10 almost equal parts as section 1-10.

Determination of minimum size of quadrat: The minimum size of quadrats to be laid down in the field was
done using methodology given in P. D. Sharma (2010). In each of the 10 localities this has been done and
minimum size of quadrats were laid down in each of the10 localities. Different species present in each quadrat
were noted. While laying down the quadrats and counting the species, where the species number become
constant that size of quadrat is considered as minimum size of quadrat to be laid down in that area.

Study of community by quadrat method: Various plant species present in the predetermined size of quadrat
were noted down and number of individual of each species in each quadrat were also counted. The plants species
are critically identified locality wise then arrange for the entire campus. Frequency, density, abundance, presence
and constant of species are calculated (P. D. Sharma 2010).

RESULTS & DISCUSSION

Determination of minimum size of quadrat: Determination of the minimum size of quadrat in each locality
was done and quadrats of those sizes were laid down in those areas. The average minimum size of quadrat is 17
cm x 17 cm.

mailto:jalasri@gmail.com
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Study of community by quadrat method: Community studies also made to observe Frequency, Density and
Abundance and Presecne and constant out of the plants species. (Table No. 11 to 20) Ten largest number of
species observed from the study area are Melanocenchris jacquemontii, Dactyloctenium aegyptium, Digitaria
ciliaris, Indigofera cordifolia, Aristida funiculata, Cassia pumila, Spermacoce ocymoides, Eragrostis tenella,
Kyllinga triceps, Alternanthera triandra respectively. Out of which 5 are from Poaceae and one each from
family Fabaceae, Caeslpinaceae, Amaranthaceae, Rubiaceae, Cyperaceae. Total 51 plant species are of Rare, 24
of Seldom present, 22 of offen present, 8 of mostly present and 5 of constantly present. Total species of
Dicotyledons are 90 (%) while total species of Monocotyledons are 10 (%). Among 30 families, 11 dicot and 1
monocot families are represented by single species each. Alysicarpus is the largest genus with 5 species followed
by Cyperus with 4 species followed by Eragrostis, Ipomea, Phyllanthus, Sida and Vigna with 3 species
Ammaranthus, Boerhavia, Cassia, Cleome, Cocculus, Corchorus, Euphorbia, Indigofera, Leucas, Spermacoce
and Triumfetta with 2 species of each are observed in the study area. As many as 63 genera are represented by
one species each.

Herbaceous diversity: From the survey made, total 108 species belonging to 81genera and 30 families were
observed from the campus on North Maharashtra University. Poaceae, Fabaceae and Asteraceae are dominant
families as 19 species of 17 genera, 15 species of 9 genera and 9 species of 9 genera respectively were observed
from the study area. 6 species of 5 genera of Amaranthaceae, 6 species of 4 genera of Convolvulaceae, 6 species
of 3 genera of Euphorbiaceae, 5 species of 2 genera of Cyperaceae, 5 species of 5 genera of Cucurbitaceae, 4
species of 3 genera of Lamiaceae, 4 species of 2 genera of Tiliaceae, 3 species of 3 genera of Acanthaceae, 3
species of 1 genera of Malvaceae, 2 species of 2 genera of Mimosaceae, 2 species of 1 genera of
Menispermaceae, Capparidaceae, Caeslpinaceae, Rubiaceae and Nyctaginaceae are observed in the study area.

It is observed that there is a great diversity of herbs in this campus. Future studies will be defiantly a valuable
contribution in revised flora of Jalgaon district.

Table - List of plant species and their families
Sr. No. Family Name of the plant

1 Menispermaceae Cocculus hirsutus (L.) Diels
2 Menispermaceae Cocculus pendulus D. C.
3 Capparidaceae Cleome simplicifolia (Comb) Hook. f
4 Capparidaceae Cleome viscosa (L.)
5 Polygalaceae Polygala arvensis Willd
6 Malvaceae Sida acuta Burm
7 Malvaceae Sida cordifolia (L.)
8 Malvaceae Sida rhomboidea Roxb.
9 Tiliaceae Triumfetta pentandra A. Rich.

10 Tiliaceae Triumfetta rhombhoidea Jacq.
11 Tiliaceae Corchorus olitorius (L.)
12 Tiliaceae Corchorus aestuans (L.)
13 Zygophyllacae Tribulus terrestris (L.)
14 Oxalidaceae Biophytum sensitivum (L.)
15 Vitaceae Cayratia trifolia (L.)
16 Anacardiaceae Cardiospermum halicacabum (L.)
17 Fabaceae Alysicarpus hamosus Edgeu
18 Fabaceae Alysicarpus longifolius W. and A.
19 Fabaceae Alysicarpus ovalifolius (Schum)
20 Fabaceae Alysicarpus rugosus DC.
21 Fabaceae Alysicarpus vaginalis DC.
22 Fabaceae Crotalaria trifolia(L.)
23 Fabaceae Heylendia latebrosa DC.
24 Fabaceae Indigofera cordifolia Heyne.
25 Fabaceae Indigofera linifolia Retz.
26 Fabaceae Rhynchosia minima DC.
27 Fabaceae Tephrosia purpurea Pers.
28 Fabaceae Teramnus labialis Spr.
29 Fabaceae Vigna radiata Savi
30 Fabaceae Vigna ungiculata (L.)
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Sr. No. Family Name of the plant
31 Fabaceae Vigna vexillata (L.)
32 Fabaceae Zorhia diphylla (L.) Pers
33 Caesalpiniaceae Cassia pumlia Lamp
34 Caesalpiniaceae Cassia tora (L.)
35 Mimosaceae Acacia nilotica (L.)
36 Mimosaceae Mimosa hamata Willd
37 Lythraceae Ammannia baccifera Linn.
38 Cucurbitaceae Trichosanthes cucumerina Jefrey.
39 Cucurbitaceae Coccinia grandis (L.)
40 Cucurbitaceae Cucumis callosus Rottl.
41 Cucurbitaceae Cucurbita maxima Duch. ex. Lam
42 Cucurbitaceae Diplocyclos palmatus (L.) Jeffrey.
43 Moluginaceae Mollugo verticillata (L.)
44 Rubiaceae Spermacoce pusilla Wall
45 Rubiaceae Spermacoce ocymoides (Brum. f.)
46 Asteraceae Ageratum conyzoides (L.)
47 Asteraceae Bidens pilosa (L.)
48 Asteraceae Eclipta alba Haask
49 Asteraceae Caesulia axillaris Roxb
50 Asteraceae Lagasca mollis Cav.
51 Asteraceae Matricaria discoidea DC.
52 Asteraceae Pulicaria arabica (L.)
53 Asteraceae Tridax procumbens Linn.
54 Asteraceae Vernonia cinerea (Less)
55 Asclepidiaceae Pergularia daemia (Forssk) Chiov
56 Gentianaceae Enicostema axillare (Lam.) Raynal.
57 Boraginaceae Trichodesma indicum (L.)
58 Convolvulaceae Evolvulus alsinoides (L.)
59 Convolvulaceae Ipomea eriocarpa R. Br.
60 Convolvulaceae Ipomea pestigridis (L.)
61 Convolvulaceae Ipomea sindica Stapf.
62 Convolvulaceae Jacquemontia paniculata (Burm.f.)
63 Convolvulaceae Merremia emarginata (Brum. f.)
64 Scrophulariaceae Buchnera angustifolia Lour.
65 Acanthaceae Justicia bracteata (Hochst.)
66 Acanthaceae Lepidagathis trinervis (L.)
67 Acanthaceae Peristrophe paniculata (Frossk.)
68 Lamiaceae Hyptis suaveolens (L.)
69 Lamiaceae Lavandula bipinnata (Roth)
70 Lamiaceae Leucas cephalotes (Roth) Spreng
71 Lamiaceae Leucas stricta Bth. C. (Hook.f.)
72 Nyctaginaceae Boerhavia diffusa (L.)
73 Nyctaginaceae Boerhavia erecta (L.)
74 Amaranthaceae Achyranthes aspera (L.)
75 Amaranthaceae Alternanthera triandra (L.)
76 Amaranthaceae Amaranthus retroflexus (L.)
77 Amaranthaceae Amaranthusviridis Linn
78 Amaranthaceae Celosia argentea (L.)
79 Amaranthaceae Pupalia lappacea (L.) Jass.
80 Euphorbiaceae Euphorbia geniculata (L.)
81 Euphorbiaceae Euphorbia hirta (L.)
82 Euphorbiaceae Phyllanthus maderaspatensis (L.)
83 Euphorbiaceae Phyllanthus niruri Linn
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Sr. No. Family Name of the plant
84 Euphorbiaceae Phyllanthus virgatus Linn
85 Euphorbiaceae Securinega virosa (Roxb.)
86 Commelinaceae Comellina benghalensis (L.)
87 Cyperaceae Cyperus alulatus Kern.
88 Cyperaceae Cyperus axaltatus Retz.
89 Cyperaceae Cyperus nervulosus (Kuk.)
90 Cyperaceae Cyperus rotundus (L.)
91 Cyperaceae Kyllinga triceps Rottb.
92 Poaceae Andropogon pumilus Roxb
93 Poaceae Aristida funiculate Trin.
94 Poaceae Barleria cristata (L.)
95 Poaceae Bothriochloa macra (Steud.)
96 Poaceae Brachiaria reptans (L.)
97 Poaceae Chloris barbata (L.)
98 Poaceae Chrysopogon montanus Trin.
99 Poaceae Dactyloctenium aegyptium (L.)
100 Poaceae Digera muricata (L.)
101 Poaceae Digitaria ciliaris (Retz.) Koeler
102 Poaceae Diplocyclos palmatus (L.) Jeffrey.
103 Poaceae Eragrostis capilaris (L.)
104 Poaceae Eragrostis tenella (L.)
105 Poaceae Eragrostis unioliodes Retz.
106 Poaceae Melanocenchris jacquemontii Jaub.
107 Poaceae Paspalidium flavidum (Retz.)
108 Poaceae Paspalum paspaloides (Michx.)
109 Poaceae Themeda australis (R. Br.) Stapf.
110 Poaceae Urochloa ramosa (L.) Less.
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Effect of Salinity stress on morphological and physiological parameters of Okra plant
(Abelmoschusmoschutus)
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ABSTRACT
The effect of sodium chloride (NaCl) concentration (30mM, 50mM, 70mM, 90mM, 100mM, 150mM, 200mM
respectively) on the germination, growth, survival rate, chlorophyll content, protein content is observed in these
studies. Sodium chloride causes significant decrease in germination percent as concentration increases up to
200mM. Seeds which are treated with 200mM concentration of sodium chloride shows only 1% germination but
it dies off during successive developmental stages.

Salinity increases production of proline, as proline is synthesized when plants suffering from stress conditions.
Maximum proline synthesis is observed in plants treated with 70mM concentration. Chlorophyll a, chlorophyll b
synthesis was found to be maximum in 150mM concentration.

Key words: Okra, salt stress, physiological parameters.

INTRODUCTION
Now a days salinity increases day by day. There are two causes of salinity; Natural salinity and human induced
salinity.Primary salinity results from the accumulation of salts over long period of time, through natural
processes, in the soil or groundwater. It is caused by two natural processes. The first is the weathering of parent
material containing soluble salts. The second is the deposition of oceanic salt carried in the wind and
rain.Secondary salinity result from human activities that change the hydrologic balance of the soil between water
applied (irrigation or rainfall) and water usedby crops (transpiration). The most common causes are; land
clearing and replacement of perennial vegetation. The relative growth of plants in the presence of salinity is
termed as salt tolerance.The property to salinity tolerance is major factor as it affects morphology, physiology
and biochemistry of the plant.Therefore, the study of plant response to salt stress is very important in plant
breeding.

For present studies we have used wild okra (Abelmoschusmoschutus) which is an annual dicotyledonus
flowering herb belonging to family Malvaceae. Abelmoschusmoschutusis extensively cultivated in India as a
fiber crop since ancient times. Sometimes seeds show dormancy which causes delay in early germination,
therefore seed dormancy is a major barrier in germination of Abelmoschusmoschutus seeds.Seed dormancy
caused due to hard seed coat which is impermeable to water and gaseous exchange. Hard seed coat prevents
permeability of water and gases required during developmental stages of seed germination.

MATERIALS AND METHODS
1. Wild okra (Abelmoschusmoschutus) seeds are taken for present study.
2. Petri plates with different sodium chloride concentration were used for initial growth of okra seeds.
3. Pots are prepared by adding garden soil.
4. Soil beds are prepared for transplanting the plantlets.

Germination percentage: To study the seed hardness, seed germination was observed using 10 seeds per
treatment. Seeds were placed on double layer ofWhatman’s filter paper no.1 moistened with distilled water at
respective saline concentrations viz. 30mM, 50mM, 70mM, 90mM, 100mM, 150mM, 200mM, in sterilized Petri
plates. Okra seeds having hard seed coat, to break seed coat hot water treatment was performed through soaking
the seeds in hot distilled water at 750C, 800C, 1000C for 5, 7 and 10 minutes respectively. A seed was considered
germinated when the tip of radical had grown free of the seed coat.

Germination % was calculated by following formula:

a. Germination (%) = X100
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b. Photosynthetic pigment test:
1gm of fresh tissue, taken from the third and fourth leaf, was extracted by grinding in mortar using
10ml 80% acetone, and 0.5 gm calcium carbonate to equalize the cellular acidity. The extract was
filtered using a Whatman’s filter paper and collected in a conical flask. The residue was re-extracted
using the same method, until it become devoid of colour. The entire filtrate was collected in standard
flask and make final volume of 10ml with80% acetone. The optical density (O.D) of the extract was
measured at wavelength 663nm & 645nm respectively to estimate chlorophyll a & b, using a
spectrophotometer. Amount of pigment present in each sample was calculated according to the
following equations:

mg chlorophyll a/gm tissue = 12.7 (O. D. )at 663nm − 2.6 (O. D. )645 x
mg chlorophyll b/gm tissue  =22.9 (O. D. )at 645nm − 4.68 (O. D. )663 x
mg total chlorophyll /gm tissue = 20.2 (O. D. )at 645nm − 8.02 (O. D. )663 x

Where, V=total volume of extract; w=weight of tissue/sample

c. Proline test:
 Preparation of acid Ninhydrin- Warm 1.25gm ninhydrin in 30ml glacial acetic acid, add 20ml 6M

phosphoric acid with agitation.
 Take 3% aqueous Sulphosalicylic acid in 100ml distilled water.
 Take 0.5 gm plant material and add 10ml 3% aqueous Sulphosalicyclic acid.
 Filter it withWhatman’s filter paper no.-2.
 Take 2ml filtrate in test tube and add 2ml glacial acetic acid and 2ml acid ninhydrin.
 Keep it in boiling water bath for 1 hr.
 Cool it in ice bath to terminate reaction.
 Add 4ml toluene and stir well for 20- 30 seconds.
 Separate toluene layer and warm at room temperature.
 Measure red colour intensity at 520nm.

RESULTS AND DISCUSSION
Table No. 1: Germination % after 5 days:
Sr. No. Concentrations Germination

%
1. Control 80%
2. 30mM 45%
3. 50mM 80%
4. 70mM 50%
5. 90mM 42%
6. 100mM 11%
7. 150mM 22%
8. 200mM ---

Seeds treated with 200mM do not show germination even after 5th day.

Table No. 2: Chlorophyll Estimation:
Sr.
No.

Concen
tration

Optical Density Chlorophyll mg/gm
tissue

Total
Chlo.
content663 645 a b

1. Control 0.283 0.192 0.308 0.307 0.630
2. 30 mM 2.501 1.951 2.668 3.297 4.990
3. 50 mM 0.564 0.420 2.620 0.303 5.650
4. 70 mM -0.001 -0.006 -0.00061 -0.020 -0.019
5. 90 mM -0.011 -0.001 -0.019 -0.0041 -0.015
6. 100 mM -0.017 -0.014 -0.118 -0.160 -0.278
7. 150mM 1.198 0.880 9.170 10.390 19.550
8. 200mM -- -- -- -- --
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Table No. 3: Proline Estimation

DISCUSSION
To break seed dormancy the seeds were soaked in hot boiling water ranging from temperature 750C, 800C and
1000C. Out of these seeds treated with 1000C temperature shows good percent of growth.Maximum mortality is
observed at 200 mM concentration as compared to control. Plants with high salt concentration grow after 20
days but dies off.After germination successive decrease in survival rate is observed from 30mM concentration to
150mM concentration respectively.Effects of salinity on the visible changes on the leaves of Okra vary from 30
mM to 200 mM. The progressive loss in number of leaves per plant from treatment level 30 mM to 200mM is
may be due to sensitivity of plants for salinity.Plants of control shows yellowness while the plants treated with
30mM to 150 mM concentration shows variation in leaf colour from light green to dark green colour.Shoot
height isnot affected by change in concentration. Present studies shows that Pod yield per plant is influenced by
salt stress.Maximum reduction is observed in plants treated with 200 mM concentration. The reduction in yield
of Okra plant is due to high concentration of salt. Because it causes shrinkage of cell contents as well as
reduction in development and differentiation of the tissue.Unbalanced nutrition, damage of membrane and
disturbed avoidance mechanism.Generally proline is produced when plant suffer from abiotic stress it is found
that variation in amount of proline is occurred as stress increases. Plants treated with 150 mM saline solution
shows maximum production of proline while 30 mM concentration shows production of proline in minimum
amount verify. These supplements that during stress condition plant shows production of proline.During present
investigation it is found that photosynthetic pigments i.e. chlorophyll a and b content variation in concentration.
Plants show etiolation. Some plants which were treated with 70 mM, 90mM and 100mM concentration shows
drastic decrease in chlorophyll a and chlorophyll b. The plants treated with 150 mM concentration shows
increasing in total chlorophyll content. The result shows the “increase” in chlorophyll content with increase of
salt concentration.
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6. 100 mM 0.041
7. 150mM 0.072
8. 200mM --
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Mutagenic studies on morphological characters of Arachis hypogea variety JL 501
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ABSTRACT
During mutagenic studies we have screened effect of doses of colchicine on oil seed (ground nut) largevariations
were observed on polygenic traits. in plant breeding programme heritability, genetic advance and environment
plays important role. Generally heritability depends on genotypic variances and phenotypic variances. Maximum
heritability indicates ability of genotype to produce phenotype. Covariance do not show that how two characters
moves which each other’s so to identify how two characters together detection correlation coefficient of
covariance’s is necessary. Correlation coefficient show the value between 1 and 1 if correlation shows +1 value
then two characters move in some direction while -1 correlation indicates that two characters move in opposite
direction. During our studies great variation is observed in heritability, as well as genetic advance.

Keywords : Mutation breeding, colchicine, Groundnut, genetic advance, correlation coefficient.

INTRODUCTION
The world groundnut production was estimated to be 35.36 million metric tons in 2011-2012 and the world
groundnut exports approximately 1.25 million metric tons in 2012. these is great demand of this crop due to is
high oil content.Today there is special need to research on genetic variability and breeding programs to produce
hybrids from desirable parents. Generally mutation breeding is important tools for genetic variation. In India
there was 1989 varieties were developed by mutation breeding. First mutant variety is developed by Sadler in
1928 worked on Barley and Maize.

There are two types of mutagens Viz. chemical and physical mutagens. Colchicine is one of the chemical
mutagen which induces higher proportions of point mutations. Generally colchicine found to prevent the
formation and organization of the spindle fibers in late metaphase of the cell cycle so, the chromosomes do not
move to metaphase plate and remains scattered in the cytoplasm. Due to this chromosome number goes on
increasing.

In given experiment the seeds of groundnut treated with different dosage of colchicine (0.1, 0.2, 0.3, 0.4) and
observing morphological parameters.

MATERIALS AND METHODS

Colchicine Treatment to the Seeds:-

Take 500mg colchicine and add 50ml Distilled water this will serve as stock solution.

Dilute it up to respective concentration (0.1, 0.2, 0.3 and 0.4).

Treatments to Plants:

1. All the groundnut seeds were treated with different concentration of colchicine solution for 1hour.
2. 30 seeds were treated with single concentration at a time.
3. Treated seeds were planted in pots until healthy plantlets develop.
4. After development of plantlets, they are transplanted at the field.

RESULT:
From ANOVA we can calculate heritability, genotypic and phenotypic variation and genetic advance
respectively.Generally heritability is extent of contribution of genotype to phenotypic variation for a trait in a
population and it is expressed as ration of genetic variance to phenotypic variance.The phenotype of plant is
determined by its genetic composition and the environment in which the plant is grown.Generally traits with
greater heritability can be modified more easily by selection or breeding. Quantitative characters/traits can be
influenced greatly by environment and thus have lower heritability than qualitative traits. Table No. : 1 and 2
shows heritability for ANOVA and ANCOVA respectively.
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TABLES

Table No. : 1 Heritability (ANOVA)

Sr. No. Name of the character Heritability (h2 BS)

1. Plant height in cm 52%

2. No. of leaves/ plant 93%

3. No. of branches/ plant 63.61%

4. No. of pods/ plant 12%

5. Length of pod in cm 43.96%

6. Girth of pod in cm -3.14%

Heritability (ANCOVA)

Sr.
No.

Characters No. of
leaves/
plant

No. of
branches/

plant

No. of
pods/ plant

Length of
pod in cm

Girth of pod
in cm

1. Plant height in cm -97% 70.70% -116.93% 131.17% 216.66%

2. No. of leaves/ plant 86% -103% 1% -33.04%

3. No. of branches/ plant 191.7% 90.7% 204%

4. No. of pods/ plant 1.41% 20.51%

5. Length of pod in cm 66.66%

Johnson et al reported that effectiveness of selection not only depends on heritability but also on genetic
advance. Generally genetic advance is referred to expected gain in the mean of population for particular
quantitative character by a generation of selection of specified proportion of highest ranking plant. In Plant
breeding programme heritability and genetic advance are most important parameters. Genetic advance indicates
additive gene action whereas low genetic advance indicates non-additive gene action. For calculation of
heritability, values of e,g and p are required.

For calculation of heritability and genetic advance values of e g p with GCV and PCV are necessary. This is
estimated in table no. 1 anova

Table No. : 3 Comparison of results obtained on Heritability, Genetic covariation, Phenotypic Covariation
and Genetic advance for all morphological characters

Sr.
No.

Characters Genetic
Variances

Phenotypic
Variances

Heritabi-
lity

Genetic
coefficient
of
variation

Phenotypic
coefficient
of
variation

Genetic
Advance

1 Height of plant 17.48 33.26 52% 6 8 617.01
2 No. of leaves/

plant
1951.33 2090.06 93% 8 8 8807.7

3 No. of branches/
plants

10.98 17.26 63.61% 9.24 11.59 543.80

4 No. of pods
/plant

2.58 20.59 12% 5.22 14.80 111.98

5 Length of pod 0.09 0.2 43.96% 4.09 6.14 40.47
6 Pod girth -0.00066 0.021 -3.14% -0.52 2.94 -0.90
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The comparison of characters as regards to the extent of genetic variation could be better judged by estimation of
genotypic coefficient of variation (GCV) in relation to their respective phenotypic coefficient of variation (PCV).

Comparison of genotypic,phenotypic covariances and genotypic, phenotypic correlation coefficient are presented
in Table no.2

Table No. : 4 Comparison of results obtained on Analysis of Correlation Coefficient of Heritability,
Genotypic correlation, Phenotypic Covariation and Genetic advance for all morphological characters

Sr.
No.

Characters Genetic
Varianc

es

Phenotypic
Variances

Herita-
bility

Genotypic
corre-
lation

coefficient

Phenotypic
correlation
coefficient

Genetic
Advan-

ce

1. 1 Height of plant and No. of
leaves/ plant

-8.69 8.91 -97% -0.047 0.033 -595.46

2. 2 Height of plant and No. of
branches/plants

5.31 7.51 70.70% 0.38 0.31 399.05

3. 3 Height of plant  and No. of
pods /plant

-3.59 3.07 -116.93% -0.53 0.11 -421.53

4. 4 Height of plant and Length
of pod

1.08 0.82 131.17% 0.86 0.32 243.18

5. 5 Height of plant and Pod girth -0.13 -0.06 216.66% -1.3 -0.075 107.11

6. 6 No. of leaves/ plant and No.
of branches/plants

-49.09 -57.04 86% -0.33 -0.30 1373.55

7. 7 No. of leaves/ plant and No.
of pods /plant

17.50 -16.99 -103% 0.24 -0.08 -874.18

8. 8 No. of leaves/ plant and
Length of pod

8.88 8.83 1% 0.20 0.43 6.11

9. 9 No. of leaves/ plant and Pod
girth

-6.46 19.55 -33.04% -5.87 3.05 -300.83

10. 10 No. of branches/plants and
No. of pods /plant

9.24 4.82 191.7% 1.74 0.25 861.67

11. 11 No. of branches/plants and
Length of pod

0.69 0.76 90.7% 0.69 0.41 162.55

12. 12 No. of branches/plants and
Pod girth

0.47 0.23 204% 5.87 0.39 197.51

13. 13 No. of pods /plant and
Length of pod

0.72 0.51 1.41% 1.5 0.25 2.06

14. 14 No. of pods /plant and Pod
girth

0.08 0.39 20.51% 2 0.61 26.19

15. 15 Length of pod and
and Pod girth

0.014 0.021 66.66% 1.86 0.35 19.22

CONCLUSION:
Generally for crop improvement selection criteria is based on heritability and genetic advance. Maximum
heritability is observed in characters like number of leaves/plant, number of branches/plant and length of pod in
cm and as they ultimately affects yield selection is based on these characters.
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e-Herbarium of Arboreal diversity of Moolji Jaitha College campus, Jalgaon
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ABSTRACT
Plant wealth of particular region is summarizingin form of a flora. The plant specimens are preserved in form of
herbarium. These herbaria are well labeled and arranged in accepted system of classification. According to the
guidelines of Biodiversity Board of India,herbarium is banned now. So to know the plant wealth of particular
region e-herbarium is the best option. Plants can be identified using photographs. A special database is designed
to understand the arboreal flora of M.J. College campus. It is also made available in database form process. The
software editing and new entry is restricted by login page.This proves its reliability. This can be termed as e-
learning. This software helps to search any tree of campus by using any keyword (like, Botanical name,
Vernacular name, Family, etc.). Login for user and for admin is different. Login ID and password is given to get
into this program. By this way Rights are reserved for admin to edit the data or can do new entry. User can only
use this information whenever required.

Key Words: Herbarium, flora, e-herbarium.

INTRODUCTION
Floristic is the branch of botany dealing with kinds and numbers of plants species in particular areas and their
distribution. Flora is word devoted to the plant of particular region and also restricted to a major segment of plant
kingdom. In any flora these plants are arranged according to one of the available & acceptable system of
classification given for each plant. The complete scientific name, reference to source of original publication,
synonyms and geographic distribution within area etc. are mentioned for every plant in flora. Without extensive
knowledge of biodiversity, proper steps cannot be taken for conservation. Collection of plants, making
herbarium is now banned in all over country. Keeping the importance of plants in mind it is obvious to protect,
vulnerable flora. However, using technology this problem can be solved. Digital photography of the plant helps
in their identification. Making e-herbarium is a modern tool nowadays, where photographs as well as all
information of plants related to it stored in the computer using specific software. To understand the arboreal
diversity of M.J. College Jalgaon campus of about 21 acres, through softwarethe present investigation has been
carried out. Similarly it is made available in database form special program is designed. This is a sort of e-
herbarium of trees of M.J College Campus, Jalgaon. The software editing & new entry process is restricted by a
login page. This proves its reliability. This can be termed as e-learning.This software helps to search any tree of
campus by using any keyword (like, Botanical name, Vernacular name, Family, etc.). Login for user and for
admin is different. Login ID and password is given to get into this program. By this way Rights are reserved for
admin to edit the data or can do new entry. User can only use this information whenever required.It is one of the
oldest and leading educational institutes in Khandesh region. College is situated near National Highway 6 along
21 Acres.

METHODOLOGY
The study of tree diversity of Moolji Jaitha College, Jalgaon campus was started in the month of July 2014.
During 3 months frequent field visit have been made. The campus is dived in to 10 different sections from A-J.
Each section is surveyed exhaustively and list of trees is prepared. During the actual field work the tree species
are identified & noted down and Database has been prepared. The implementation of an “e-Herbarium of trees of
M.J. College Campus,Jalgaon” is best treated as a five-stage process moving from collecting information.
Different stages are Collecting information, Storing Information, Accessing information, Coding, Validation.
Testing of software is done. The data is reached to the user by Data Flow Diagram (DFD). The system designing
was done.

RESULTS
This e Herbarium is useful to know the detailed plant information like classification of plants and their
morphological characters, its uses etc. of trees. With the help of this project, we get all the information about
trees present in M.J. College Campus, Jalgaon.
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Micro-propagation of some medicinally important plants in Khandesh region
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ABSTRACT
The present study deals with the development of an efficient protocol for in-vitro micro-propagation of valuable
medicinal plant Eclipta alba (L) Hassk and Hemidesmus indicus R.Br. These plants were successfully micro-
propagated using seed, cotyledonary nodes, shoot tips and nodal segments as explants. The micro-propagation of
these plants were done by culturing the explants on Murashige and skoog (MS) medium supplemented with a
various concentration of growth hormones such as BAP, Kn, IAA, NAA, 2,4-D.

Keywords: Eclipta alba (L) Hassk , Hemidesmus  indicus R.Br, BAP, IAA,NAA, 2,4-D.

Abbreviations: BAP-Benzyl Amino Purine ;IAA-Indole -3 Acetic Acid; NAA-Naphthalene Acetic Acid; 2,4-D-
Dichloro Phenoxy Acetic Acid.

INTRODUCTION
Eclipta alba (L) is an annual herb belonging to family Asteraceae and possess two variety white and yellow.
Yellow variety plays an important role in ancient medicine but most important variety is white coloured and it is
more easily available and is commonly called as false daisy because of white flower heads. The common name
of E.alba is Bhringaraj and the plant is known to natives of South America, Asia and Africa.  Plants have
property to maintain healthy black and long hair, because of this property plant are used in hair oil preparation. It
is also used in Ayurvedic medicine for its anti-aging property. The main active principles of E.alba are
wedelolactone and demethylwedelolactone possess an anti-hepatotoxic activity (wagner et.al. 1986 and Franca
et.al .1995).The conservation of these valuable plants in necessary. Therefore it is important to develop an
efficient micropropagation technique for E.alba for rapid multiplication and secondary metabolite production.
Few reports on micro-propagation using nodal explants (Franca et.al .1995; Zafar Sagar1999 and Borthakur
et.al. 2000).

Hemidesmus indicus R .Br. commonly known as Indian Sarsaparilla, belonging to the family Asclepiadaceae, it
is slender laticiferous , twining ,sometime prostrate or semi-erect shrub.It is well known for its medicinal values.
The plant is used to cure Leprosy , Leucoderma , Itching, Skin disease ,Asthma, Bronchitis, Dysentery, Piles,
Syphilis, Paralysis, Promotes health and cures all kinds of diseases caused by vitiated blood (Kirtikar and Basu
1987 ).The plant is rare and endangered (Rahman 2001).Huge quantities of plant materials were imported for
manufacture of Ayurvedic ,and Homeopathic medicines (chatterjee & Sastry 2000). Hemidesmus indicus to
regenerate plants by tissue culture for micro-propagation for the production of secondary metabolites.

MATERIALS AND METHODS
The plant material of E. alba and H. indicus collected from Aqsa Nagar and M. J. college campus Jalgaon
respectively. The nodal explants were washed thoroughly under running tap water for 2 to 3 time to remove
adherent particles then treated with a liquid detergent of 20 min. followed by washing with tap water and rinsed
3 to 5 times with sterile distilled water after thorough washing the nodal explants were surface sterilized with
freshly prepared 0.1% HgCl2 for 5 min followed by repeated washing with sterile doubled distilled water. The
surface sterilized explants were inoculated on Murashige and Skoog M.S.(1962).medium containing 30g/lit
sucrose and 8g/lit agar the pH of all media were adjust to 5.8 prior to autoclaving at 1210C for 15 min. Shoot
cutting ½ cm of the species E .alba and H. indicus were cultured on  Murashige  and  Skoog  medium
supplemented with BAP (1.0 mg/l), IAA (0.1-2.5 mg/l), NAA (0.1-2.5 mg/l) and 2,4-D (1 to 5 mg/l) in
combination for shoot induction . After inoculations, all cultures were incubated at 24±20C with 16/8 hrs.
photoperiod under cool white fluorescent lights at a relative humidity of 50 – 60 %.

RESULTS AND DISCUSSION
Many researchers have done worked on E .alba. In-vitro micro-propagation from nodal segment has been carried
out by (Franca S. C., Bertoni B.W., Pereira A. M. S. in 1995). M.S. medium with the various concentrations of
BAP and Kn. were used to obtain shoot from nodal explants. When M.S. medium supplemented with BAP (1
mg/l) was found optimum concentration for shoot production. Many researchers proved that BAP was better for
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shoot regeneration as compared to Kn. Similarly Borthakur et. al.(2000) in E. alba showed Kn enhanced  the
number as well as the length of shoots in comparison to BAP. Micro-propagation of E .alba (L) Hassk by
(Gawde A. J, Paratkar G. T.  in 2004). Baskaran and Jayabalan (2005) showed BAP was better for shoot
regeneration as compared to Kn. Rapid in-vitro propagation of E .alba (L) Hassk . through high frequency
axillary shoot proliferation by Husain M. K., Anis M. in (2006). Micro-propagation of E. alba (Linn) Hassk a
valuable medicinal herb Bangladesh by Farhana Afroz et.al. (2008). During the present study, there was decrease
in the number of as well as shoot length as the concentration of Cytokinin was increased. Hu. and Wang (1983)
also reported reduction of number of shoots at higher concentration of Cytokinin. Combination of auxins
(NAA/IAA) with optimized concentration of Cytokinin was also evaluated for multiple shoot regeneration. It
was observed BAP (1mg/l) with NAA (0.1 mg/l) proved to be effective for shoot induction with 90% shoot
induction. Similar results in E .alba (Hassan et.al. 2008) Solanum aculeatissimum ( Ghimire et.al. 2012).
Sharma A, Bhansali S, Kumar A showed E .alba is an important medicinal plant of traditional medicine (2013).

In H. indicus we take leaves (0.5-1 cm) and nodal segments as explants. The explants were inoculated in M.S.
medium containing different concentration and combination of 2,4-D, IAA BAP, Kn. The leaves were inoculated
in petri-plates and nodal segment in test tube. But we get best result in nodal segment as compared to leaves. The
shoot buds were observed in nodal explants cultured in M.S. medium supplemented with 2,4-D,BAP,NAA,IAA
alone or in combination with 1,3 and 5 mg/l concentration. The explants first appeared as a nodular growth
within 5 to 6 weeks.BAP was found to be the most effective plant growth regulator. Indicating the Cytokinin
specificity of nodal explants of H .indicus for shoot formation. These results are in consonant with shoot
induction in Ceropegia jainii and C. bulbosa var. bulbosa (Britto et.al. 2003; Goyal and Bhadauria 2006, C.
Sahyagria Nikam and Savanth 2007). The effect of BAP in combination with an Auxin has been reported in C.
Candelabrum (Beena et.al. 2003) other Asclepiadaceae Holostemma annulare (Sudha et.al.1998).H.indicus
(Sreekumar et.al. 2000). Influence of seasonal changes in the toxicity and Toxicological studies on H .indicus by
Anoop Austin and M. Jegadeesan (2003). Regeneration of plants from root segments derived from aseptic
seedling H .indicus by Ramula D.R., Murthy K.S.R and Pullaiah. T. in (2003). Evans, D.A., S. Rajasekharan and
A. Subramoniam (2004) that the Enhancement in the absorption of water and electrolytes from rat intestine by
H.indicus Hepatoprotective activity of H.indicus R.K.Goyal and G.B.Shah in (2006) . It was observed that BAP
and NAA alone or in combinations with M.S.medium were most effective for rooting of shoots in H.indicus (L)
Br. These results confirmed that some plants species have enough levels of endogenous hormones and does not
require high levels of exogenous growth regulator for plant regeneration (Hussey 1982).

Table- No. 1- Effect of various auxins in
combination with cytokinin (BAP-1.0mg/lit) on shoot

induction in Eclipta alba (L.) Hassk.

Sr.
No.

Phyto-hormones (mg/lit)

BAP NAA IAA
1 1 0.5 0.5
2 1 1.0 1.0
3 1 1.5 1.5
4 1 4 2.0
5 1 5 2.5

Table No. 2 - Effect of different concentrations of 2,
4-D and BAP added to the M.S. medium on callus
induction from leaf explants of Hemidesmus indicus.

Sr.
No.

Phyto-hormones (mg/lit)

2, 4-D BAP

1. 1.0 0.5
2. 2.0 1.0
3. 3.0 1.5
4. 4.0 2.0
5. 5.0 2.5

CONCLUSION
In this present study hormone combination for shoot proliferation obtain using various concentrations of auxins
such as IAA NAA and 2.4-D with cytokinin such as BAP. Combination of BAP with IAA/ NAA used for shoots
proliferation in Eclipta alba, while combination of BAP with 2, 4-D used in Hemidesmus indicus. For the better
results in both the plants more study is necessary.
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Floristic Study of Shivaji Udyan, Jalgaon City

Bhushan P. Suryawanshi, Bhushan N. Chaudhari Gauri Rane and Pooja Pandey
Department of Botany, Moolji Jaitha College, Jalgaon – 425002

ABSTRACT
Home-gardens of India are diverse and species rich. The history of gardens in India is as old as its civilization.
The Aryans of the Vedic period were the great lovers of tree and flowers. The association of different trees with
life of lord Buddha, emperor Asoka Lord Krishna and several Mughal emperor is well known, however
importance of gardening is not understood well in India, therefore present investigation is undertaken. Several
visits are made to the Shivaji Udyan. It is situated at the bank of Mehrun Lake to the western side of Jalgaon
city, Maharashtra having area of 188460 sq.m areas. It is one of the oldest and largest garden in the city
.Diversity of plants with local uses were analyzed. Although, 64 plant species representing 55 Genera belonging
to 32 families and 3142 individuals were encountered. Various ornamental, edible, as well as plants of medicinal
values are present in garden. Morinda  citrifolia L, Santalum album L., Pterocarpous marsupium, Putranjiva
roxburghii endangered  species, were reported from the garden. Trees are dominant in the garden of which
Polyalthia longifolia (sonner).Thw BL, Cassia siamea Lamk., Eucalyptus globules L., Cassia fistula L. are
present in abundance. The high floristic diversity and presence of many species in the garden reflects the ways
how to utilize and conserve plant diversity. Therefore, studies on floristic diversity of endangered species in
cultivated gardens are required. So that potential of gardens for their conservation can be assessed.

Introduction
“The garden is a planned space usually outdoors set aside for the display, cultivation and enjoyment of plants
and other dorms of nature. It can incorporate both natural and man-made materials.” Garden design is the art and
process of designing and creating plans for layout and planting of gardens and landscapes. Garden design may be
done by the garden owner by themselves, or by professionals of varying levels of experience and expertise. Most
professional garden designers have some training in horticulture and the principle of design, and some are also
landscape architects. The history of garden in India is as old as its civilization. The first recorded history of
civilization in India dates back to 2500 B.C., before the Aryans came.

The importance of gardening is also not understood in India. The people should be educated to realize the
importance of garden by providing good parks and gardens in cities for a large population to relax and enjoy the
beauty of nature. The role of garden in human welfare cannot be overlooked. Even in India people do not live by
bread alone. They also need finer things of life. It is a great tragedy that most of our children in big cities do not
have any open space to play and see colorful flowers, birds, butterflies. It is moral duty of our government
through the municipalities, corporations, and such other bodies to provide citizens with spacious parks having
beautiful trees and flowers where they can relax, find the peace of mind, and breathe fresh air after day’s hard
work. The wealth of any nation is linked with the health of its people unless we can ensure the healthy
development of our citizens especially the younger generation by providing the open breathing places through
bio aesthetic planning and landscape gardening. We can expect to build up a healthy society and a prosperous
nation.

Hence there is a vital need for greater diversification of techniques of management and utilization of garden
species, which warrants further research commitment.

REVIEW OF LITERATURE
The present study deals with the floristic survey of garden. Floristic study in Maharashtra dates back from the
work of Theodor cook (1950) however, flora of Maharashtra, Kartikeyn e. al. 2000 (vol 1, 2 & 3) gives detail
account of plant present in Maharashtra state. Jalgaon is a district comes under Maharashtra state floristic study
of Jalgaon has been carried out by Dr. S. R. Kshirsagar and published his flora of Jalgaon district (2008).
However, separate floristic studies of garden have not been done earlier. The importance of gardening is also not
understood in India. The people should be educated to realize the importance of garden by providing good parks
and gardens in cities for a large population to relax and enjoy the beauty of nature.

STUDY AREA
The study area is a garden called “Shivaji Udyan”. It is situated at the bank of Mehrun Lake, to the western side
of the city on Shirsoli road at C.T.S. no. 539, 418, 419 having 1, 88,460 sq. m. area. The entrance of garden is
high lightened by the statue of brave king SHIVAJI.
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It is one of the oldest and largest gardens in the city. The garden has “Smruti Udyan” and a Royal park. Smruti
Udyan was established on 15th August 1992. Here people donate amount for planting of trees in the memory of
their beloved ones. The Climate is typical tropical having hot and humid summers (39◦C during June-July and
cool winters) (9◦c during December – January). Annual average rainfall of Jalgaon district is 120 – 140 mm
respectively.

METHODOLOGY
Field visits
The present study is a floristic survey. It needs regular visits to the garden for that, garden is visited often during
the month of June to November.

Identification
For this various text books of Botany and various floras like (Flora of Maharashtra, Flora of Nagpur, Flora of
Presidency of Bombay by Theodore Cooke, Flora of Marathwada by V. N. Naik) are used.

Photography
The photographs of observed plants species are taken from the garden using digital camera (Model No. Xperia
C). The localities of garden are also shown by the photographs.

Recording of data
Collected plant specimens are recorded in the observation table by applying botanical names, family, common
names, etc. Total number of genera and species are recorded in the observation table with their purpose of
cultivation (i.e. ornamental, medicinal, edible or hedge plants).

Analysis of Garden structure, Species Diversity and Composition
Whole Shivaji Udyan of Jalgaon city was studied during the month of June to November. This garden was
divided into several parts. Plant species were identified on the basis of Vernacular names, Floras and consulting
available herbaria of the region.

Economically important plants were then classified into several use categories such as fruit, Miscellaneous,
Medicinal, Ornamental, timber, vegetable etc.

Observation
Table No. 01: List of Herbs presents in Shivaji Udyan, Jalgaon City

Sr.
No.

Botanical Name Common Name Family Uses No. of Plants

1. Acalypha indica L. Khalifa Euphorbiaceae Ornamental 12

2. Acalypha hispida L. Khalifa Euphorbiaceae Ornamental 5

3. Chrysanthemum indicum L. Shevanti Asteraceae Fragrance 6

4. Jasminum sambac (L.) Aiton Mogra Oleaceae Fragrance 10

5. Lavendula bipinnataL. Lavender Asteraceae Fragrance 5

6. Nephrolepis sps. Schott Neder Polypodiaceae Ornamental 5

7. Rosa indica L. Desigulab Rosaceae Fragrance 10

8. Tagetes erecta L. Marigold Asteraceae Fragrance 8

Total 61

Table No. 02: List of Shrubs presents in Shivaji Udyan, Jalgaon City
Sr.
No.

Botanical Name Common Name Family Uses No. of Plants

1. Barleria cristata L. Kate koranti Acanthaceae Medicinal 7

2. Calotropis procera R.Br. Rui Asclepidaceae Medicinal 10

3. Duranta repens L. Mehendi Verbenaceae Ornamental 29

4. Lantana camera L. Tantani Verbenaceae Ornamental 1

Total 47
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Table No. 03: List of Climbers presents in Shivaji Udyan, Jalgaon City
Sr.
No.

Botanical Name Common Name Family Uses No. of Plants

1. Bouganvillea spectabilis A.L. Boganvelia Nyctaginaceae Ornamental 9

2. Coccinea cordifolia L. Tondali Cucurbitaceae Edible 1

3. Quisqualis indica L. Madhumalti Combretaceae Ornamental 26

Total 36

Table No. 04: List of Trees presents in Shivaji Udyan, Jalgaon City
Sr.
No.

Botanical Name Common Name Family Uses
No. of
Plants

1. Acacia auriculiformis Griseb AustralianBabool Mimosaceae
Avenue &
Ornamental

12

2. Acacia catechu Willd Khair Mimosaceae Medicinal 2
3. Acacia ferruginea D C. Babool Mimosaceae Medicinal 1
4. Acacia niloticaL. Babul Mimosaceae Medicinal 129
5. Albezzia lebbeck L. Kala Shirish Mimosaceae Avenue tree 21
6. Albezzia procera Roxb. PandhraShirish Mimosaceae Fodder 22
7. Annona reticulate L. Ramfal Annonaceae Edible 4
8. Annona squamosa L. Custard apple Annonaceae Edible 75
9. Azadirechta indica A. Neem Meliaceae Medicinal 435
10. Bambusa arundinaceae Willd. Spiny Bamboo Poaceae For building 75
11. Bambusa vulgaris L. Bamboo Gramineae Ornamental 11
12. Bombax ceiba L. Kate Savar Bombacaceae Stuffing use 2
13. Butea monosperma (Lamk.)Taub Palash Papillionaceae Medicinal 30
14. Callistemon lanceolatus R.br Bottle brush Myrtaceae Ornamental 14
15. Cassia fisula L. Bahava Caesalpinaceae Medicinal 32
16. Cassia siamea Lamk. Kashid Caesalpinaceae Ornamental 255

17. Casurina equisetifolia L. Suru Casurinaceae
Ornamental,
Medicinal

25

18. Cedrela toona Roxb. Mahaneem Meliaceae
Avenue,
Medicinal

6

19. Cesalpina pulcherrima L. Shankasur Caesalpinaceae Ornamental 5
20. Citrus limon Burm. Lemon Rutaceae Edible 3

21. Cocos nucifera L. Coconut Palmae
Religious,
Edible

7

22. Cordia myxa L. Bhokhar Bombacaceae Medicinal 20
23. Cycas sps. Cycas Cyacadaceae Ornamental 13
24. Dalbergia latifolia L.Roxb Sesam Papillionaceae Ornamental 180
25. Delonix regia Raf. Gulmohar Caesalpinaceae Ornamental 17

26. Eucalyptus globules L. Nilgiri Myrtaceae
Ornamental,
Medicinal

240

27. Ficus benghalensis L. Vad Moraceae Religious 2

28. Ficus glomerata L.Roxb. Umbar Moraceae
Religious,
Edible

2

29. Ficus religiosa L. Peepal Moraceae Religious 1
30. Gardenia florida L. Anant Rubiaceae Ornamental 2
31. Hardwickia binata Roxb. Anjan Caesalpinaceae Fodder 1
32. Kigelia pinnata DC. Cucumber tree Bignoniaceae For building 10
33. Leucana leucocephala Lamk. Subabul Mimosaceae Ornamental 16
34. Livistona rotundifolia Mart Fan palm Palmae Ornamental 52
35. Mangifera indica L. Mango Anacardiaceae Edible 10
36. Millingtonia hortensis L. AkashNeem Bignoniaceae Avenue 350
37. Morinda citrifolia L. Noni Rubiaceae Medicinal 85
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Sr.
No.

Botanical Name Common Name Family Uses
No. of
Plants

38. Moringa oleifera Lamk. Shevga Moringaceae Edible 10

39. Phoenix dactylifera L. Khajur Arecaceae
Medicinal,
Edible

1

40. Phoenix sylvestreL. Palm tree Arecaceae Ornamental 70
41. Pithoecolobium dulce Benth. Vilayati Chinch Mimosaceae Edible 30

42.
Polyalthia longifolia
(Sonner).Thw BL

Ashok Caesalpinaceae Ornamental 450

43. Pterocarpus marsupium Roxb. Raktchandan Papillionaceae Medicinal 1
44. Putrangiva roxburghii Wall. Putranjiva Euphorbiaceae Medicinal 17
45. Santalum album L. Chandan Santalaceae Medicinal 105

46. Syzygium cumini L. Jamun Myrtaceae
Medicinal,
Edible

23

47. Tecoma stans (L)H.B.&K Tecoma Biognoniaceae Hedge Plant 1
48. Tectona grandis L. Sag Verbenaceae Ornamental 52

49. Terminalia catapa L. Badam Combretaceae
Ornamental,
Edible

2

50. Thevetia nerifolia L.Juss.exsturd Kaner Apocynaceae Ornamental 9
51. Zizyphus jujuba Lamk. Bor Rhamnaceae Edible 60
Total 2998

RESULTS AND DISCUSSION
The exhaustive and extensive floristic survey of Shivaji Udyan reveals presence of 3142 plants belonging to 55
genera. The garden reflects good floristic wealth, as 32 families of flowering plants are present. Around 3142
plants are present in Shivaji Udyan, of these Dicotyledons are maximum represented by 3115 number belonging
to 52 genera. Total number of trees are 2998, representing 41 genera, however around 47 shrubs, belonging to 4
genera are reported. The dominant trees of garden are Polyalthia longifolia (Sonner).Thw BL, Cassia siamea
Lamk, Eucalyptus globules L., Cassia fistula L., etc. Shivaji Udyan is marked out by some rare interesting plants
of good medicinal potential. These are Pterocarpu smarsupium Roxb, Morinda citrifolia L., Santalum album L.,
Cordia myxa L., Putranjiva roxburghii Wall, etc. This kind of study gives up to date knowledge of trees and
herbs present in the garden. The data generated by such work will be useful for further researchers, gardeners,
florist, horticulturist or any student of botany who wish to study the plants.
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Taxonomic Studies of Plants of Mahatma Gandhi Garden of Jalgaon city
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ABSTRACT
Taxonomic study of plants of Mahatma Gandhi garden is carried out during present investigation. In this garden
39 species of flowering plant is observe. The garden shows diversity in plants having species of Leucana
leucocephala, Delonix regia, polyalthia longifolia and Duranta. The garden is situated in the heart of city, near
bus stand. Total 1372 plants are present in garden. Total 39 species and 39 genera belonging to 25 families are
present in this garden, Ornamental, foliage and fruit plants are present in this garden. Hence it is most visited
place by local people and children.
Key words: Garden, Taxonomy, flowering plants, species diversity

INTRODUCTION
The history of gardening in India is as old as its civilization.  “A garden can be defined as a piece of ground or
other space, commonly with ornamental plants, trees etc. used as a park or other public recreation area.”  Garden
is not just a haphazard grouping of plants but it emphasis or declines that exist in the assemblage of a variety of
plants. Garden has definite functional unity, with characteristic shade giving trees, shrub with beautiful foliage
and ornamental herbs. Garden is also important for Environment and helps to save our beautiful native species
and natural ecosystems and remove alien invasive which destroy our native species.

MATERIALS AND METHODS
The present study is a kind of floristic survey. Hence regular visit were made to the garden during June to
October. The plants are noted in field book, in the form of habit, morphology, flowering, fruiting etc. are
observed. Plants are identified with the help of various available floras like flora of Marathwada (1998), Flora of
Nagpur (1986), Flora of Jalgaon District (2008) etc. Some plants are also identified by consulting with the
experts. Photographs of trees, shrubs, herbs, flowering stage and view of garden are captured using digital
camera. Identified plants are recorded and listed in the table.

STUDY AREA
The garden is situated next to the New Bus Stand of Jalgaon city. It is spread in 17086.50sq.m. Area. It is very
old garden of the city, having variety of plants and playing objects.  This garden is developed and opened for
public on 2nd October 1961.  Being close to the bus stand it is always full with travelers round the clock. There
are many game facilities for children. The garden is characterized by 2 statues of great leader Mahatma Gandhi
and Swatantra Veer Sawarkar. Also one characteristic feature of the garden is a big ladder of 20 feet height.

OBSERVATIONS:
Table No. 01: List of Herbs Present in Mahatma Gandhi Garden

Sr.
No.

Botanical Name Common
Name

Family Uses Total No. of
Plants

1. Catharanthus roseus (L.) G.Don Sadafulli Apocynaceae Ornamental 3

2. Ocimum sanctum L. Tulas Lamiaceae Sacred 1

3. Acalypha hispida Burm.f. Khalifa Euphorbiaceae Ornamental 2

4. Nelumbo nucifera Gaertn. Kamal Nympheaceae Ornamental 5

5. Hymenocallis casibaea (Linn)Herbert Lily Amaryllidaceae Ornamental 187

TOTAL PLANTS 198
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Table No. 02: List of Shrubs Present in Mahatma Gandhi Garden

Sr.
No.

Botanical Name Common
Name

Family Uses Total No. of
Plants

1. Adhatoda vasica Ness. Adulasa Acanthaceae Medicinal 2

2. Tabernemontana divaricata (L)R.Br Chandani Apocynacaeae Ornamental 3

3. Thevetia peruviana L. Kanher Apocynaceae Ornamental 172

4. Calatropis procera R.Br Rui Asclepidiaceae Medicinal 5

5. Duranta repens L. Mehandi Verbinaceae Hedge plant 241

6. Musa paradisiaca L. Keli Museceae Fruit edible 2

7. Thuja occidentalis L. Vidya Coniferaceae Ornamental 33

TOTAL PLANTS 458

Table No. 03: List of climbers Present in Mahatma Gandhi Garden

Sr.
No.

Botanical Name Common
Name

Family Uses Total No. Of
Plants

1. Luffa cylindrica (L.) Roem. Gilke Cucurbitaceae Vegetable 1
2. Jasminum roxberghianum L. Jai Oleaceae Ornamental 1

TOTAL PLANTS 02

Table No. 04: List of Trees Present in Mahatma Gandhi Garden
Sr.
No.

Botanical Name Common
Name

Family Uses Total no. of
plants

1 Mangifera indica L. Mango Anacardiaceae Fruit tree 11
2 Polyalthea longifolia Bl.(Soooner)

thw.
Ashok Caesalpinaceae Ornamental 252

3 Emblica officinalis L. Awala Rubiaceae Medicinal 2
4 Terminalia catapa L. Badam Combretaceae Seeds edible 3
5 Tamarindus indica Linn. Chinch Cesalpinaceae Fruit tree 1
6 Pithecolobium dulce Benth. Vilayati

Chinch
Mimosaceae Fruit tree 7

7 Delonix regia Raf. Gulmohar Caesalpinaceae Ornamental 2
8 Eugiena jambolana Lamk. Jambhul Myrtaceae Fruit tree 6
9 Azadirechta indica L. Kadunimb Meliaceae Medicinal 13

10 Pongamia pinnata (L.) Piene. Karanj Papillionaceae Medicinal 5
11 Psidium guava L. Peru Myrtaceae Fruits edible 1
12 Ficus religiosa L. Pimpal Moraceae Holy tree 11
13 Alstonia scholaris L.R.Br Saptparni Apocynaceae Ornamental 6
14 Dalbergia latifolia L. Roxb Sisam Papillionaceae Timber 7
15 Annona squamosa L. Sitaphal Anonaceae Fruit edible 14
16 Leucaena leucocephala Lamk Subabhul Mimosaceae Timber 105
17 Casurina equsetifolia L. Suru Casurinaceae Wind

breaker
4

18 Ficus benghalensis L. Wad Moraceae Holy 1
19 Gardenia gumifera L.f. Ananta Rubiaceae Medicinal 3
20 Callistemom lanceolatas R.Br Bottle

Brush
Myrtaceae Ornamental 2

21 Thuja occidentalis L. Vidya Coniferaceae Ornamental 33
22 Peltophorum ferrugineum Benth. Peltoforu Caesalpinaceae Ornamental 8
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Sr.
No.

Botanical Name Common
Name

Family Uses Total no. of
plants

m
23 Dendrocalamus strictus Schard. Bamboo Poaceae Decorative

plant
206

24 Cocos nucifera L. Coconut Arecaceae Fruit edible 4
25 Rystonia regia (L.H Bailey) Bottle

Palm
Arecaceae Ornamental 3

26 Phonics L. Fan Palm Arecaceae Ornamental 4
TOTAL PLANTS 714

RESULTS AND DISCUSSION:
The present floristic survey of Mahatma Gandhi garden shows good number of Ornamental plants.  In all garden
is having 1372 plants belonging to 38 genera and 39 species 31 families of Dicotyledons while 7 families of
Monocotyledons and a gymnosperm are represented in the garden. Polyalthia longifolia (sooner) Thw B&H is
the largely cultivated tree species. Duranta repens L. is also dominant in the garden with 241 remarkably,
individuals. It is grown as hedge plant. A gymnosperm, Thuja occidentalix L. is also present in this garden.
Several religious plant like Ficus religiosa L., Musa paradisiaca L.,Ficus benghalensis L., Ocimum sanctum
L.etc are present in the garden. Various edible fruit yielding trees like Mangifera indica L, Terminalia catapa
L.,Eugenia jambolana Lank., Tamarindus Indicus Linn.,Annona squamasa L., attracts the visitors. Flowering
plants like Jasminum sambac, Gardenia gumifera spread their fragrance in the garden. Casurina equisetifolia L.,
Ryctonia regia (L.H Bailey), fan palm enhances the beauty of garden.
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ABSTRACT
Public gardens are places and recreation in the cities. These are the green patches which gives pleasure as well as
pure oxygen to breathe. Jalgaon is located in the North Maharashtra region. It is thickly populated city and
population is about 7 million. There are 4 major gardens in the city out of which Shyama Prasad Mukharjee
Garden is located near railway station. It is comparatively older garden. Extensive visits are made to this garden
for plant diversity studies. The study in this garden shows more number of trees than herbs and shrubs. In total
there are 2151 plants belonging to 40 genera of 24 families are present in this garden. Total 306 trees of 25
species of 23 genera, 319 herbs belonging to 2 genera and 2 species, 8 climbers belonging to 3 genera and 3
species. Total 42 species of 40 genera belonging to 24 families of herbs shrubs and trees are present in this
garden.
Keywords- public garden, plant diversity

INTRODUCTION
Garden can be defined as, such an area of land that is open to the public sometimes part of a park .At the global
scale many types of gardens exists, such as home gardens ,public gardens etc.Distribution of plant species in a
garden is very specific, its component species are selected by us according to their uses.  Like ornamental plant
of any garden to use ever now day edible and medicinal plants are also grown with them.On the basis of layout
and structural components there are several types of gardens. These are 1. Formal Gardens, 2. Informal gardens,
3. Botanical gardens, 4. Terrace gardens, 5. Parks .Garden has importance because it conserves the plants .India
is rich in plant resources, many of which are of ornamental value. Garden has great the aesthetic value. They are
the place of recreation

MATERIALS AND METHODS
The present work is aimed to do floristic survey of botanically a fairly rich area, domestic garden called Shyama
Prasad Mookharjee Udyan. Frequent visit to the garden are made and plants are counted manually. They are
observed, recorded and identified using various floras. Different floras such as Flora of Nagpur (1986), Flora of
Jalgaon district (2008), Flora of Marathwada (1998) are referred. Filed notebook is kept which act as record
book or data of all observed plants. Number of genera, species, and families are recorded in the table. Plants are
also made in different groups such as herbs, shrubs and trees.Photographs of different species of plants are taken
using digital camera.

STUDY AREA
The study area is a garden called “Shyama Prasad Mookharjee”.  It is located at the Northern side of the city
close to Jilha Parishad at C. T. S. No. 2121/A-1 having 15,386 Sq M area. This garden is near to Jalgaon
Railway Station. It is a renowned garden of the city, having variety of plants, playing objects and a temple of
goddess. There is a “Martyrdom Memorial” in the garden which is a memorial dedicated to those who died in the
freedom fight of our country. Garden is having several pavement as well as benches, playing objects likes see-
saw, swings, slides etc.

RESULTS AND DISCUSSION
The garden represents more number of trees as compared to herbs and shrubs. 42 species  of 40 genera belonging
to 24 families are present in the garden. Trees species with huge foliage are maximum (like Caesalpina
pulcherima, Leucana leucocephala, Azadirechta indica, Ficus religiosa etc.). These form habitat of several birds
which are noticeable in the morning and evening. Families of Dicotyledons are comparatively more and are
represented by Caesalpinaceae, Myrtaceae, Meliaceae, Combretaceae and Rutaceae of Polypetalae group and
Apocynaceae, Verbenaceae and Rubiaceae of gamopetalae. While Monocotyledon members are few like
Arecaceae, Amaryllidaceae and Poacaeae. Inspite of plant diversity, hedge plant Duranta repens represents the
maximum number in the garden. Next to this member of Amaryllidaceae is also cultivated in large area with 318
numbers. The ornamental tree of Polyalthea longifolia is present in good number however tree of Pithecolobium
dulce, Annona squamosa and Bammbusa vulgaris are also recorded. Religious plants like, Musa paradisiaca,
Cocos nucifera, Ficus religiosa are noticable in the garden.The present study of Shyama Prasad Mookharjee
garden shows good number of ornamental plants in the garden. In all, garden flora consist of 306 trees belonging
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to 23 genera and 25 species, 319 herbs belonging to 2 genera and 2 species, 8 climbers belonging to 3 genera and
3 species.  Various plant families mark their presence of which dicotyledons are dominant with few
monocotyledonous families. Study reveals that garden is having 2151 plants belonging to 40 genera of 24
families. Duranta repens dominates the vegetation of garden with 1331individuals. Next to this, Spider lily
stands with 318 plants. 35 dicotyledonous plant species are present in the garden while monocots are represented
by only 7 species. A popular ornamental plant of gymnosperm Thuja occidentalis is also cultivated in the garden.
Plant with medicinal value are also present there, these are Azadirechta indica, Emblica officinalis, Pongamia
pinnata, etc. Considerable no. of fruit trees are grown in garden, these not only enhance the beauty of garden but
also makes dwelling for various bird which feeds on those fruits. Hence, Shyama Prasad Mookharjee garden is
crowded with several birds like sparrows, parrots etc. every time. Apart from ornamental avenue trees,
medicinal, fruit plants are also present in these gardens.

CONCLUSION
On the basis of above study it can be stated that though the garden has quiet good number of plants in it ,
however taking the area of garden into consideration the number of plants present in it are not as enough to serve
the function of a good garden. Hence it is proposed that there is a need of conservation of the plants and more
number of plants with different species should be cultivated in the garden. As the garden is situated in the heart
of city interference of local people is obvious hence for the sustenance of plants their conservation and
maintenance is essential and present days need.
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A Critical Survey of Plants Species of Bahinabai Garden, Jalgaon
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ABSTRACT
The present study deals with the floristic survey of plants of well known Bahinabai Garden Jalgaon. Among 45
different species of flowering plants are recorded from this garden. Many species are represented by multiple
numbers plant are cultivated and maintained in good condition which provides shade various colors habitats few
several birds etc. Keywords: Floristic, Flowering Plants, Garden, Cultivated etc.

INTRODUCTION
“Garden is a planned space usually outdoors; set aside for the display, cultivation and enjoyments of plant and
other forms of nature it can incorporate both natural and manmade materials.” Plant communities in the garden
are never identical at different sites.  They may differ from one another with respect to their morphology,
composition and habitat.  These components   vary in the quality as well as in quantity and impart a structure to
the garden. After arrival of British, pattern of gardening has changed in India. Informal gardens are building by
them. No social function in our society completes without use of flowers. Hence garden plays important role in
life of any individual. Depending on the characteristics of the cities and towns in which they are located,
domestic gardens can contribute nearly one third of the total urban area (Domene, Sauri 2003). Therefore,
studies regarding domestic gardens have traditionally focused on urban biodiversity.

STUDY AREA
Bahinabai Udyan is spread in 623.38m of area. It is a very popular garden of the city, having variety of plants,
playing objects and small temple of lord Datta. Bahinabai garden is located on Ring Road adjacent to the
National Highway No.6 and close to Bhaskar market at C.T.S. No. 2670/1B. It was named after Bahinabai
Chaudhari, a renowned poetess of Khandesh in Maharashtra.This garden is developed and opened for public
during 1990’s.As garden is situated in heart of city; it is popular place for children’s, visitors and joggers. A nice
jogging track is also in the garden around which different plant species are grown. Garden is having several
playing objects like see-saw, swings, ladders etc. Benches are also there for visitors to rest. Garden is having a
corner reserved for children where many playing objects like mini train, jumping jack etc are displayed for play.

MATERIALS AND METHODS
Extensive and intensive floristic surveys   are made during August to November 2014. During the survey care is
taken   to cover every nook and corner of garden. The  garden  is  visited  at  regular  intervals so as to collect
and  observe  plants in  flowering  and fruiting condition. Special care was taken to note data pertaining to habit,
flowering, fruiting etc. Vernacular name, Botanical names and local uses of plants have been recorded after
identifying those using different floras. For identification of plants Flora of Maharashtra state Volume I, II, III
(karthikeyan et al), Flora of Jalgaon district (S.R. Kshirsagar and Patil 2008), Flora of Nagpur (N. R.
Ughemughe), and Flora of Gujarat state (Shah et al.) are used.

RESULT AND DISCUSSION
The critical survey of plants of Bahinabai garden shows distinct plant species. Total 2862 plants belonging to 37
genera and 42 species of 26 families are present in the garden. In garden plant exhibits various life forms like
trees, herbs, shrubs, bulbs, climbers, succulent, aquatic etc. Various plant families mark their presence of which
dicotyledons are dominant with few monocotyledonous families. Different types of fruits tress like Psidium
gujava L., Aegle marmelos (L.)Coro., Eugenia jambolana Lamk., Mangifera indica L., Annona squamosa L.,
Terminalia catapa L., etc. are present in the garden. Duranta repens is maximum in number represented by 1489
indiviuals. This is planted as hedge plant along jogging track, hence it is in abundance Plants like Aegle
marmelos (L.) Coro, Feronia elephantum Corr, Emblica officinalis L., Azardica indica A., Adhatoda vasica
Nees., etc present in the garden have good medicinal potencial. Hence, it can be concluded that apart from
ornamental, medicinal, avenue trees, edible plants are also present in Bahinabai garden.
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Table No. 01 List of Herbs
Sr.
No.

Botanical Names (Herbs) Common Name Family Uses No of
Plants

1. Duranta repens L. Mehandi Verbenaceae Hedge plant 1489
2. Ocimum sanctum L. Tulas Lamiaceae Sacred plant 2
3. Acalypha hispida L. Khalifa Euphorbiaceae Ornamental 89
4. Hymenocallis casibaea L. Spider lily Amaryllidaceae Ornamental 217

Table No. 02 List of Shrubs
Sr.
No.

Botanical Names (Shrubs) Common
Name

Family Uses No of
Plants

1. Adathoda vasica Nees. Adulasa Acanthaceae Medicinal 1
2. Callistemom lanceolatas R.Br. Bottle brush Myrtaceae Ornamental 44
3. Calatropis procera. Aiton Rui Aasclepidiaceae Medicinal 7
4. Ixora coccinia L. Ixora Rubiaceae Ornamental 3
5. Thevetia peruviana L. Kanher Apocynaceae Ornamental 61
6. Asparagus racemosus Willd. Shatavari Liliaceae Ornamental 17
7. Musa paradisiacal L. Keli Musaceae Fruit edible 1
8. Thuja occidentalis L. Vidya Coniferaceae Ornamental 55

Table No. 03 List of Climbers
Sr
No.

Botanical Names (Climbers) Common Name Family Uses No of
Plants

1. Bouganvellia spectabilis
A.L.wilde.

Boganvel Nyctaginaceae Ornamental
17

2. Luffia cylindrica (L.)Roem Gilke Cucurbitaceae Vegetable 1
3. Jasminum roxburghianum L. Jai Oleaceae Ornamental 1
4. Jasminum sambac L.(Ait) Mogara Oleaceae Ornamental 4

Table No. 04 List of Aquatic plant
Sr.
No.

Botanical Names (Water
plants)

Common
Name

Family Uses No of
Plants

1. Nelumbo nucifera Kamal Nympheaceae Ornamental 1

Table No. 05 List of Trees present in Bahinabai Garden
Sr.
No.

Botanical Name (Trees) Common Name Family Uses No of
Plants

1. Mangifera indica L Mango Anacardiaceae Edible 18
2. Polyalthia longifolia BL.

(Sooner) Thw
Ashok Caesalpinaceae Ornamental 345

3. Emblica officinalis L. Amla Euphorbiaceae Medicinal 1
4. Terminalia catapa L. Badam Combretaceae Seeds edible 7
5. Delonix regia Raf. Gulmohar Caesalpinaceae Ornamental 186
6. Eugenia jambolana Lamk. Jambhul Myrtaceae Edible 3
7. Azadirechta  indica A. Kadunimb Meliaceae Medicinal 7
8. Pongamia pinnata (L.)piene Karanj Papillionaceae Medicinal 5
9. Psidium gu java L. Peru Myrtaceae Edible 6
10. Ficus religiosa L. Pimpal Moraceae Holy tree 34
11. Alstonia scholaris LRBr. Saptaparni Apocynaceae Ornamental 2
12. Dalbergia latifolia Roxb. Sisam Papillionaceae Timber 11
13. Annona squamosa L. Sitaphal Anonaceae Edible 43
14. Pithecolobium dulce

Mart.(Roxb.)
Subabhul Mimosaceae Timber 27

15. Casurina equisetifolia L. Suru Casurinaceae Wind breaker 28
16. Ficus benghalensis L. Wad Moraceae Holy 7
17. Aegle marmelos (L.)Coro Bel Rutaceae Religious 1
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Sr.
No.

Botanical Name (Trees) Common Name Family Uses No of
Plants

18. Murraya koenigii L.(Sprenge) Kadipatta Rutaceae Medicinal 8
19. Feronia elephantum Corr. Kaith Rutaceae Edible 4
20. Eucalyptus globulus L. Nilgiri Myrtaceae Medicinal 6
21. Citrus medica L. Nimbu Rutaceae Medicinal 4
22. Opuntia sps. mill. Nivadung Cacteceae Ornamental 4
23. Nyctanthus nocturnum L. Parijatak Oleaceae Ornamental 3
24. Anona reticulata L. Ramfal Annonaceae Edible 1
25. Ficus glomerata Roxb. Umber Moraceae Religious 51
26. Zizyphus jujuba Lamk. Bor Rhamnaceae Edible 3
27. Dendrocalamus strictus Schard. Bamboo Poaceae Ornamental 41
28. Cocos nucifera L. Naral Aracaceae Edible 12
29. Rystonia regia L.H.Bailey H.E.

Moore
Bottle brush Aracaceae Ornamental 44

Table No. 06 Different Life Forms of Bahinabai Garden

Sr.
No.

Life forms Name of plants No. of
plants

1. Bulbs Agave 1
2. Cactus Nivadung 1
3. Climbers Jai, gilke 2
4. Palm Fan Palm 1
5. Herbs Tulas, Shatavari. 2
6. Shrubs Adulsa, Mehendi, Bottlebrush, Calatropis, Suru, Vidya, Khalifa, Mogra,

Keli, Powder puff, Nerium, Bor, Kadipatta.
13

7. Trees Mango, Ashok, Amla, Badam, Bamboo, Gulmohar, Jamun, Kadunimb,
Karanj, Coconut, Bottlebrush, Peru, Pimpal, Saptaparni, Sisam, Wad,
Sitaphal, Subabul, Bel, Kaith, Nilgiri, Nimbu, Parijatak, Ramphal,
Umber.

25
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ABSTRACT
Dolichandrone Falcata Seem. is a medicinally important plant belonging to family Bignoniaceae. Leaves
decoction is used for the treatment of muscular pain and headache. The crude leaves extracts were subjected for
phytochemical analysis like carbohydrate, protein, lipid, secondary metabolites, etc. Maximum diversity of
chemical constituents was found in crude ethanolic leaves extracts than other solvents extracts. Attempt have
been made to evaluate antimicrobial and in-vitro antioxidant activity of crude leaves extracts of D. falcata
against pathogenic representative each strain from Gram positive and Gram negative bacteria using by bore well
method and obtain encouraging results. Antioxidant activity was carried out in-vitro.

Keywords: D. falcata, Phytochemical, anti-oxidant, anti-microbial, antioxidant

INTRODUCTION
Plants that have healing properties are termed as medicinal plants. Medicinal plants form the basis of traditional
or indigenous systems of health used by the majority of the population of most developing countries.
Dolichandrone falcata Seem. belonging to the family Bignoniaceae, is a small deciduous tree (Wikhe et. al.,
2012). It is also commonly called as Medshingi in Marathi. It is growing on hedges of cultivated fields and
frequently in hill forest. The tribal people of western Maharashtra and central part of India used leaves in treat
snake bites (Mali and Bhadane, 2011). The whole plant and its parts have been used in Ayurvedic medicine for
fish poison and to procure abortion (Kirtikar, 2001). Leaves decoction is used for the treatment of muscular pain
and headache. In this plant Chrysin was identified and reported for different biological activities (Bansode et. al.,
2013). There are many health benefits of Dolichandrone falcata leaf extract which include anti -bacterial activity,
anti –oxidant, anti-diabetic, anti-cancerous (Hecker et al., 1996, Qais et al., 1996, Habtemariam 1997). So
present study was designed to screen phyto-chemicals investigation, evaluate the antimicrobial efficiency and in-
vitro antioxidant potential of D. falcata leaves.

MATERIALS AND METHODS
Plant material collection:
Collected fresh and healthy leaves from the area of Jain valley, Jalgaon in the month of June 2014 and identified
the plant by expert taxonomist.

Extraction procedure:
Collected fresh and healthy leaves washed it with distilled water for removing contamination. Dried at a room
temperature for two days after that kept it in an oven at 100°c for 30 minutes then dried leaves were grinded with
mixer grinder to make a fine powder for extraction. Fine powdered used for extraction. 15 gm dried leaves
powder was taken for extraction in 250 ml. Of the various solvents like aqueous, acetone, methanol, ethanol,
chloroform and n-hexane. Extraction was done with Soxhlet apparatus up to 8 hours extracted residue was
collected and concentrated with the help of rotatory vacuum evaporator. Solid concentrated materials used for
further analysis like phytochemical analysis, anti-bacterial activity, and anti-oxidant activity.

Preparation of extracts for antimicrobial activity:-
1mg/ml stock was prepared and from stock solution 100µl extract was tested against one from each gram
positive and gram negative bacteria by using agar well diffusion method (Abiramasundari et. al., 2011).

Tested micro organisms:-
The micro organism such as Bacillus subtilis and E. coli collected from department of microbiology.

Qualitative phytochemical analysis:
Phytochemical screening for alkaloids, carbohydrates, protein, amino acids, tannin, steroids, glycosides,
flavonoids, saponin, & fats were performed using standard procedures (Trease and Evans, 2008).

mailto:bharatbhalerao@gmail.com
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Determination of total phenolic content (TPC):
TPC in methanolic extract of selected medicinal plants was determined with the Folin-Ciocalteu phenol (FC)
reagent based colorimetric assay described by Singleton and Rossi (1965) with slight modification. TPC was
expressed as mg of Gallic acid equivalents (GAE) per gram of extract.

Determination of total antioxidant capacity (TAC)
The antioxidant activity of methanolic extract of selected medicinal plants was evaluated by phosphor-
molybdenum method according to the procedure of Prieto et al. (1999) Total antioxidant capacity was expressed
as mg of ascorbic acid equivalents per gram of extracts. The antioxidant activity of methanolic extract of
selected medicinal plants was evaluated by phosphor-molybdenum method according to the procedure of Prieto
et al. (1999).

RESULTS AND DISCUSSION:
In phytochemical screening of D. Falcata crude leaves extract contains phenolics compounds, tannin, alkaloids,
oils and flavonoids as given results given in the Table No. 1.

Table 1. Phytochemical screening of different solvent extracts of Dolichandrone Falcata
Test Acetone Ethanol n-hexane Chloroform

Carbohydrates - - - -

Alkaloids + + - +

Flavonoids - + - -

Saponin - + - -

Oils + + - -

Tannin and phenolic compounds + + + -

Protein and Amino Acids - - - -

Cardiac Glycosides - - - -

Positive test    + Negative test -

Graph 1. Total phenolic content of different extracts of Dolichandrone Falcata:-

As per the graph No. 1 Acetone leaves extract contain 2.08µg/ml, Ethanol contain 2.078 µg/ml, Methanol
contain 2.065 µg/ml, Ethyl acetate 2.059 µg/ml, Chloroform contain 2.058 µg/ml and n- hexane leaves extract
reported minimum phenolics substances 2.051 µg/ml. respectively.
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Graph 2. Total antioxidant activity of the different extract of Dolichandrone falcata: -

The aqueous leaves extrw a act e s rhowed highest antioxidant activity i.e. 76.7% at concentration 16.34
µg/ml then followed by acetone i.e. 63% at16.47µg/ml, and ethanol i.e. 47% at 16.62 µg/ml. minimum
antioxidant activity (Graph 2).

Table 2. Antimicrobial activity of different leaves extract of D. falcata
Microorganism Acetone

(100)µl  Zone
in mm

Ethanol
100ul

Hexane
100ul

Chloroform
100ul

Streptomycin
100ul

E. Coli 5 mm 7 mm --- 4 mm 16 mm
B. subtilis 4 mm 5 mm --- 3 mm 19 mm

As per our results ethanol leaves extract showed highest antimicrobial property against both E. coli 7 mm and B.
Subtilis 5 mm than other to extracts like acetone and chloroform. Present study indicate ethanolic leaves extract
have valuable ingredients that showed antibacterial activity against both tested bacteria. Further this ethanolic
leaves extract also useful for testing another pathogenic bacteria as well as fungi also.

CONCLUSION :
Present study does validate Dolichandrone falcata has highest significance for its valuable secondary
metabolites. Based on the results of the present study, it can be suggested that the extracts of D. Falcata leaves
possess antioxidant effects, antibacterial activity, total phenolic activity due to presence of valuable medicinally
important compounds in leaves extract.
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ABSTRACT
Simaruba gluaca has a long history in herbal medicine in many countries including India. S. gluaca has been
used in Guatemala for the treatment of gastrointestinal disorder and natural remedy against chronic and acute
dysenteric. The chemicals present in leaf, fruit pulp and seed are known to possess the medicinal properties such
as analgesic, antibacterial, antidysenteric, antileukemic, antimalarial, antimicrobial, antitumorous, and antiviral
activities. The current work was based on to analyse phytochemicals present, and to study antioxidant and
antimicrobial activity of the leaf extracts. Three days old leaves were air dried in shed and powdered. The
powder was extracted using different solvent as n-hexane, water, methanol etc. Phytochemical analysis was
carried out for all three extracts. The solubility test was done for 3 extracts using triton solution of different
dilution and obtained results in 1% solution. Further, antimicrobial activity was carried out using bore-well
method against the pathogenic bacteria like E. coli and fungi like Aspergillus Niger. The antibiotic such as
Streptomycin of concentration 5µg/ml was used as standard. The results were obtained in n-hexane against E.
coli.
Key-words- Simaruba gluaca, anti-microbial activity, phytochemical analysis

INTRODUCTION
Simarouba glauca (Family: Simaroubaceae) is a medium-sized tree that grows up to 20 m high, with a trunk 50
to 80 cm in diameter. It produces bright green leaves 20 to 50 cm in length, small white flowers, and small red
fruits. This tree species is a native of Central and South America and found under a wide range of conditions and
at low to medium elevation from Southern Florida to Costa Rica, Caribbean islands, Bahamas, Jamaica, Cuba,
Hispaniola, Puerto Rico, Nicaragua, Mexico, EI Salvador etc. This plant was introduced in India during 1960.
(Lakshmi et al 2014)

The leaves and bark of Simarouba have long been used as a natural medicine in tropics. It is taken internally for
diarrhea, dysentery, malaria and colitis. It is used externally for wounds and sores. (Patil Manasi S et al 2011)
As compare to other medicinally useful plants, Simaruba gluaca is unexplored one. Few references are available
in India based on research work done on Simaruba gluaca. Therefore for the current research project this plant is
selected to explore its biological activities and to detect the phytochemicals present.

MATERIALS AND METHOD
Collection of Plant material
Simaruba gluaca was obtained from Ram Biotech Lab Nashirabad Jalgoan.Sample was authenticated for its
botanical identity by Mr. Pushkraj Chaudhari (MD. of Ram Biotech)

Extraction and Yield
Extraction of plant Simaruba gluaca DC was done by Soxhlet extraction method. The yield of dried extracts
based on dry weight basis.

Qualitative phytochemical analysis
Phytochemical screening for alkaloids, carbohydrates, tannin, flavonoids, Saponin, and oils & fats were
performed using standard procedures (Trease and Evans, 2008).

Determination of total polyphenolic content (TPC)
TPC in methanolic extract of selected medicinal plants was determined with the Folin-Ciocalteu phenol (FC)
reagent based colorimetric assay described by Singleton and Rossi (1965) with slight modification. TPC was
expressed as mg of gallic acid equivalents (GAE) per gram of extract.

Determination of total antioxidant capacity (TAC)
The antioxidant activity of methanolic extract of selected medicinal plants was evaluated by phosphor-
molybdenum method according to the procedure of Prieto et al. (1999) Total antioxidant capacity was expressed
as mg of ascorbic acid equivalents per gram of extracts.
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RESULTS AND DISCUSSION

Table 1 Percentage yield of different solvent extracts of Simaruba gluaca.
Extracts Percentage yields

Hexane 2.824%

Methanol 4.04%

Water 3.932%

Percentage yield of methanolic extract is highest followed by water, and hexane.

Table 2 Phytochemical screening of different solvent extracts of Simaruba gluaca DC leaf:
Test Hexane Methanol Water
1] Alkaloids

a.Mayers Test - + -
b. Wagner’s Test - - +

2] Carbohydrates
a.Fehlings Test - + -
b.Benedicts Test + + -

3] Saponing (foam test) + - +
4] Protein & Amino Acids

a.Biuert Test - - -
b.Ninhydrin Test - - -

5] Fixed oils &Fats
a. Spots Test + + -

6]     Phenolic     Compounds     & Tannins
a. Ferric Chloride Test + + -
b. Lead Acetate Test + + +

7] Flavonoids
a. Alkaline Reagent Test - + +

Total Phenolic Content
X Y Equation from graph Concentration of sample from graph

extract Conc. % effect of  Total
phenolic content

50 0.030 y = 0.006x-0.012 Hexane 4.00 99.31
100 0.048 Methanol 5.33 98.91
150 0.051 Water 4.66 99.12
200 0.052
250 0.053

Graph No.1- Graph of total phenolic content Results from graph:
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Total Phenol Content of the different extract of Simaruba gluacaI DC
High total phenolic content was found in methanol extract of Simaruba gluaca followed by water extract and
hexane extract

Graph No.2-Graph of total antioxidant capacity
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,
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Results from graph:

x y Equation        from
graph

Concentration of sample from graph

extract Conc. % effect of antioxidant
activity

50 0.41 y = 0.0062x+0.1 Hexane 93.33 51.06
100 0.62 Methanol 23.33 95.71

150 0.94 Water 53.33 76.59
200 1.00
250 1.04
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Total Antioxidant capacity of different extracts of Simaruba gluaca DC leaf
Maximum antioxidant activity was found in n-Hexane extract followed by water extract and methanol extract.

Antimicrobial    activity    of Simaruba gluaca.

Antimicrobial activity was shown in n-Hexane extract but in other extract activity not seen because of the
concentration of extract might be not sufficient for killing the microorganism. The zone of inhibition of the n-
Hexane extract was 0.5 mm, the concentration was very low, and therefore the zone of inhibition of extract was
small as compare to standard antibiotic.
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ABSTRACT :
The study was designed for investigation of different extracts of leaves of Carica papaya and screening of their
biological activities like, antimicrobial and antipyretic activity and antioxidant activities. The powdered leaves of
Carica papaya was extracted with different organic solvents. This study was conducted using different organic
extracts. Preliminary phytochemical screening were also conducted to identify the presence of various
phytochemicals, such as carbohydrate, protein, fats and oils, alkaloids, tannins, saponins, glycosides and
flavonoids. It was observed that ethanol, methanol, ethyl acetate, acetone, hexane and aqueous extracts showed
activity against bacteria. The antibacterial activity showed a varying degree of inhibition to the growth of tested
organism, with respect to different extracts.

Keywords: Phytochemicals, crude extract, Antimicrobial activity, Carica papaya leaves

INTRODUCTION
Carica papaya belongs to the family of Caricaceae, and several species of Caricaceae have been used as remedy
against a variety of diseases. Carica papaya is a perennial plant and it is presently distributed over the whole
tropical area. Its leaves spirally arranged, clustered near apex of trunk; petiole up to 1 m long, hollow, greenish
or purplish-green; lamina orbicular, 25-75 cm in diameter, palmate, deeply 7-lobed, glabrous, prominently
veined; lobes deeply and broadly toothed. (Orwa et al.2009). It is accepted as food. Many scientific
investigations have been conducted to evaluate the biological activities of various parts of Carica papaya,
including fruits, shoots, leaves, seeds, roots or latex.

Papaya is a powerhouse of nutrients and is available throughout the year. It is a rich source of threes powerful
antioxidant vitamin C, vitamin A and vitamin E; the minerals, magnesium and potassium; the B vitamin
pantothenic acid and folate and fiber. In addition to all this, it contains a digestive enzyme-papain that effectively
treats causes of trauma, allergies and sports injuries. (Mahamuda Begum 2014).

The leaves of Carica papaya have been shown to contain many active components that can increase the total
antioxidant power in blood and reduce lipid peroxidation level, such as papain, chymopapain, cystatin,
tocopherol, ascorbic acid, flavonoids, and glucosides. Carica papaya plants produce natural compounds in leaf
bark and twig tissues that possess both highly anti-tumor and pesticidal properties. It was suggested that a
potentially lucrative industry based simply on production of plant biomass could develop for production of anti-
cancer drugs, pending Food and Drug Agency approval, and natural (botanical) pesticides. The high level of
natural self-defense compounds in the tree makes it highly resistant to insect and disease infestation.

Hence the proposed work aims at extraction of leaf using five different solvents, its Phytochemical qualitative
analysis and the study of antioxidant and antimicrobial activity.

MATERIALS AND METHODS
All the chemicals and reagents used were from sigma and himedia. Glass wares used were from Borosil. The
media and broth used for microbial culture were from Hi-Media.

2.1. Collection of Plant
Fresh leaves of Carica papaya leaves were collected during June-July, planted in and around the house were
authenticated by Ram Biotech Nashirabad, Jalgaon.

2.2. Carica papaya leaves extract preparation
All the laboratory works was done in Moolji Jaitha College, Jalgoan. The collected plant leaves were washed
thoroughly 2-3 times with running water and with distilled water. The leaves were air-dried under shade. The
leaves were crushed to make possible fine powder and stored for further analysis. Then this powdered samples
(25gm/250ml) in n-hexane, acetone, distilled water, ethanol, methanol, was subjected for 8 hours to Soxhlet
apparatus to obtain respective extract at 600C.
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The crude samples were subjected to phytochemical screening for the presence of amino acids, proteins,
saponins, flavonoids, carbohydrates, alkaloids, phytosterols, glycosidal sugars, protein, tannins, and phenols.

2.3. Phytochemical screening of the extract
The portion of the dry extract was subjected to the Phytochemical screening using the method adopted by
Mahmauda Begum (2014). Phytochemical screening was performed to test for alkaloids, saponin, tannins,
flavanoids, steroids, sugars and cardiac glycosides.

2.4. Antimicrobial study
The bacterial species used for the test were, Escherichia coli (E. coli), Aspergillus niger (A.niger) (K.R.Aneja
2007).

All the stock cultures were authenticated by the experts of Dept of microbiology, Moolji Jaitha College, Jalgaon.

The extracts obtained above were screened for their antibacterial activity in comparison with standard antibiotic
Streptomycin (10 µg/mL) in-vitro by disc diffusion method. The Petri-plate agar diffusion method was employed
to assess the antibacterial activity of the prepared extracts. 10ml of the inoculated nutrient agar was distributed
into sterile Petri dishes. Respective solvents were used as controls. The diameters of the growth inhibition zones
were measured at 24 hours of incubation.

2.5. Determination of total polyphenolic content (TPC)
TPC in methanolic extract of selected medicinal plants was determined with the Folin-Ciocalteu phenol (FC)
reagent based colorimetric assay described by Singleton and Rossi (1965) with slight modification. Briefly, 0.1
mL of the methanolic extracts was mixed with 0.9 mL distilled water to which 0.1 mL of FC reagent (1:1
diluted) was added and incubated for 5 min in the dark at room temperature. To this mixture 1 mL of sodium
bicarbonate (7% w/v) was added. The tubes were incubated in the dark for 90 min at 230C, after which the
absorbance was read at 750 nm. Gallic acid (20-100 µg/mL) was used to construct the standard curve. TPC was
expressed as mg of gallic acid equivalents (GAE) per gram of extract.

2.6. Determination of total antioxidant capacity (TAC)

The antioxidant activity of methanolic extract of selected medicinal plants was evaluated by phosphor-
molybdenum method according to the procedure of Prieto et al. (1999). An aliquot of 0.3 mL of properly diluted
sample or standard solutions of ascorbic acid (25, 50, 100, 200 and 400 µg/mL) was added to vial containing 3.0
mL of reagent solution (0.6 M sulphuric acid, 28 mM sodium phosphate and 4 mM ammonium molybdate). The
vial was capped and incubated in a water bath at 95°C for 90 min. After the incubation, samples were cooled to
room temperature, and the absorbance of the mixture was measured at 696 nm against blank. Total antioxidant
capacity was expressed as mg of ascorbic acid equivalents per gram of extracts.

RESULT AND DISCUSSION
Extract Yield (g/100g of dry leaves powder) = W1/W2x100

Yield Obtained From Extract.
N-hexane 04.0 %, acetone 12.5 %, distilled water16.25 %, ethanol 64.5 %, and methanol 30.4 %

Table- Phytochemical screening of different solvent extracts of Carica papaya L leaf:
Test Hexane Methanol Water Ethanol Acetone

1] Alkaloids
a. Mayer’s Test + + + +
b. Wagner’s Test + + + + +

2] Carbohydrates
a.Fehlings Test + +
b.Benedicts Test + + +

3] Saponing (foam test) + + + +
4] Protein & Amino Acids

a.Biuert Test + + +
b.Ninhydrin Test + +

5] Fixed oils &Fats
a. Spots Test + + + + +
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Test Hexane Methanol Water Ethanol Acetone
6] Phenolic Compounds &
Tannins

+ + + +

a. Ferric Chloride Test +
b. Lead Acetate Test + +

7] Flavonoids
a. Alkaline Reagent Test + + +

From the above table it is observed that the C. papaya contains alkaloids, carbohydrate, saponin, proteins, oils
and fats, flavonoids are especially present. Phenolic compound are present in all extract except methanol and
ethanol

Total Phenol Content of the different extract of Carica papaya

Total phenolic content of the different extracts of C. papaya was determined by using the Folin-Ciocalteu reagent and
were expressed as GAE (gallic acid equivalent) per gram of plant leaf extract. Water extract was found to contain the
highest amount of phenols and the comparative study is shown in above graph. Phenol contents of the extracts were
found to decrease in the following order:

Water extract> Acetone extract> Ethanol extract> Methanol extract> Hexane extract Thus the results strongly suggest
that phenolics are important component of the tested plant leaf extract.

Total Antioxidant capacity of different extracts of C. papaya L leaf

0

20

40

60

80

100

hexane acetone ethanol methanol water

0

10

20

30

40

50

60

water acetone ethanol methanol

conc



A Compendium of Research Articles by Budding Researchers (Vol.-6), 2014-15 (ISBN No. 978-81-930867-5-9)

59

The total antioxidant capacity of the different extracts of C. papaya was evaluated by the phosphomolybdenum
method and was expressed as ascorbic acid equivalent (AAE) per gram of plant leaf extract. Ethanol extract of
C. papaya was found to possess the highest total antioxidant capacity and the comparative study is shown in
above graph. Total antioxidant capacity of the extract was found to decrease in the following order:
Ethanol extract> Acetone extract> Methanol extract> Water extract

This study suggests that the plant possesses antioxidant activities which can counteract the oxidative damage.

Antimicrobial activity result: (Disc plate method)

The antimicrobial activity was carried out for all solvent extract using the various concentrations of extracts per
disc as 50µg/disc, 100µg/disc, 150µg/disc, 200µg/disc against the bacterial strain of E. coli using Streptomycin
as standard. And anti bacterial activity was obtained result in Water. The antifungal activity was not found in any
of the extracts against Aspergillus niger.

DISCUSSION
The constituent of the extract of C. papaya (dried) leaves contain compounds and micronutrients which may be
responsible for its observed antioxidant activity. This study suggests that the plant possesses antioxidant
activities which can counteract the oxidative damage. The total phenol test provides information on the reactivity
of the plant extract with a stable free radical. The extract is found to have broad-spectrum antimicrobial activity.
This observation is very significant because of the possibility of developing therapeutic substances.

CONCLUSION
The constituent of the extract of C. papaya (dried) leaves show wide variety of almost all biocomponents
including secondary metabolites. Total phenolic compounds were found to be maximum in water extract with
respect to organic extracts. Similarly antioxidant activity was also at higher range in water extract as compared
to organic extract. The zone of inhibition suggests varying degree of efficacy. The inhibition effects of extracts
of C .Papaya leaves indicate the therapeutic potential as antimicrobial agent and can global challenges of
microbial effects.
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ABSTRACT:
Aloe vera, Fenugreek seed and coconut oil proved to be the best combination for hair therapy. These three
ingredients have potential components which help to improve hair quality. The current research work used the
traditional method of preparing herbal hair oil. Fenugreed seeds were sprouted in Aloe vera leaf and these
sprouted seeds were fried in coconut oil in one method. While in other method these sprouted seeds were
crushed and mixed with coconut oil and left for a night. Both types of oils were filtered and used for
phytochemical analyses and anti-microbial activity. In phytochemical analyses various tests like carbohydrates,
proteins, lipids, secondary metabolites etc were performed. Antibacterial activity was done using paper disc
method against E. coli and anti-fungal activity was done against A. niger and got encouraging results.

Key-words- Herbal oil, hair therapy, phytochemical analysis

INTRODUCTION
Many people have hair or scalp problems. Hair may thin or fall out, break off, or grow slowly. Dandruff or an
itching or peeling scalp may cause embarrassment and discomfort. Hair and scalp problems can be upsetting, but
they usually are not caused by serious medical problems. Dandruff is the shedding of flaky, white-to-yellow
pieces of skin from the scalp. Dandruff is the result of a common skin condition called seborrheic dermatitis,
which may be seen in people with eczema, psoriasis, fungus infections, or overactive oil glands, among other
conditions. Hair loss, including thinning and breaking, is the most common scalp problem. Most people lose
from 50 to 100 hairs per day. When the amount of hair fall growth higher than the normal hair fall that takes
place due to the change in the environment, increasing age or growth of new hairs. It is referred as to hair loss
problem that needs special care. Improper or poor diet, exposer to lot of chemicals or cosmetics, hormonal
imbalance, stress and mental tension and long term illness are some causes of hair loss.

Aloe vera, Fenugreek seed and coconut oil proved to be the best combination for hair therapy. These three
ingredients have potential components which help to improve hair quality. The current work used the traditional
method of preparing herbal hair oil.

MATERIALS AND METHODS

Collection of plant material

 Aloe vera was obtained from the Botanical garden of M.J. College, Jalgaon.
 Coconut oil and fenugreek seeds were purchased from local market.

Method for herbal oil preparation
Aloe vera leaves were washed with tap water and then with distilled water to remove dirt. Thorns on the side of
leaf were removed with the help of clean knife and then aloe vera leaf was cut into the middle side. Fenugreek
seeds were sown into the aloe vera leaf and wrapped it with string. Such leaves were kept at room temperature for
seed germination. It took 2-3 days. Sprouted fenugreek seeds were used for oil preparation.

The oil prepared by following two methods-

 The sprouted fenugreek seeds were fried into the coconut oil; up to the seeds became reddish / brownish in
colour. After cooling the mixer was filtered by simple net.

 The sprouted fenugreek seeds were crushed in mixer and poured into coconut oil it for one night. Next day
mixture was boiled; up to the crushed mixture turned to brown .After cooling mixer was filtered by using
muslin cloths.

These oil were used for phytochemical analyses.

Qualitative Phytochemical Analyses:
Phytochemical screening was perfomed using standard procedures (Trease and Evans, 2008) for the following
phytochemicals

1. Detection of Alkaloids by Mayer’s Test, Wagner’s Test and Dragendorff s Test:
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2. Detection of Carbohydrate by Molisch’s Test, Fehling’sTest, and Benedict’s test
3. Detection of Saponins

4. Detection of Proteins and Amino Acids by Millon’s Test, and Ninhydrin Test
5. Detection of Phytosterols by Libermann - Burchard’s Test
6. Detection of Fixed Oils and Fats by Spot Test, and Saponification Test

7. Detection of Phenolic Compounds and Tannins by Ferric Chloride Test, Lead Acetate Test, Alkaline

Reagent Test, Magnesium and Hydrochloric Test

8. Detection of flavonoids:

RESULT

Phytochemical Test for Herbal Oil and its Constituents
Test Fenugreek Aloe Vera Coconut Oil Fried

Fenugreek
Oil

Crushed
Fenugreek

Oil
1] Alkaloids

a.Mayers Test + + + +
b. Wagner’s Test - - - + -

2] Carbohydrates
a.Fehlings Test + + + + +
b.Benedicts Test + + +

3] Saponing (foam test) + + + + +
4] Protein & Amino Acids

a.Biuert Test + - - -
b.Ninhydrin Test - -

5] Fixed oils &Fats
a. Spots Test - - + + +

CONCLUSION
1. Alkaloids may responsible for the control of dandruff and hair fall.

2. Hair becomes silky, shiny & blackness of hair increases.

3. Alkaloids, Carbohydrates, Saponing, Fats were present.
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ABSTRACT
Availability of pure and safe drinking water is one of the major problems in India. Use of different types of water
purification systems is increasing. These systems are costly and cannot move from one place to other. So the
current project has been undertaken to prepare portable, low cost water purifier which will be available to all
types of population and can be carried during journey. Using easily available and cheap material such water
purifier and to kill micro-organisms, chlorine gas generator were made. Purified water was analysed for presence
of micro-organisms and found encouraging results.

Key-words: water purifier, chlorine gas generator, brine

INTRODUCTION
Water pollution is a major global problem which requires ongoing evaluation and revision of water resource
policy at all levels. It has been suggested that it is the leading worldwide cause of deaths and diseases and that it
accounts for the deaths of more than 14,000 people daily.  An estimated 580 people in India die of water
pollution related illness every day.

The rural population of India comprises more than 700 million people residing in about 1.42 million habitations
spread over 15 diverse ecological regions. It is true that providing drinking water to such a large population is an
enormous challenge. Our country is also characterized by non-uniformity in level of awareness, socio-economic
development, education, poverty, practices and rituals which add to the complexity of providing water.

Water quality is affected by both point and non-point sources of pollution. These include sewage discharge,
discharge from industries, run-off from agricultural fields and urban run-off. Water quality is also affected by
floods and droughts and can also arise from lack of awareness and education among users. The need for user
involvement in maintaining water quality and looking at other aspects like hygiene, environment sanitation,
storage and disposal are critical elements to maintain.

Drinking water, in adequate quantity and safe quality, is a basic requirement for life and a determinant of
standard of living. Poor or no access to safe water supply can result in many diseases including diarrhea1,
flourosis, cholera, hepatitis – A, trachoma, etc.

Now a day in India the water pollution and contamination is very serious problem for the all living things. At
public places like bus stand, Railway station, drinking water is generally polluted with various pollutants like
soil, dust, smoke, micro-organisms etc. Various varieties of water purifiers are available in the market. They
have two drawbacks like can use at home only and are costly. So there is requirement of water purifier which is
cheap and portable so that can be used during travelling. The cheap price will make it available for poor people
also. In the current work, such water purifier has been made from easily available and cheap material. In addition
this it is portable and can be easily carried while travelling.

MATERIALS AND METHODS
Water filtration System:
Materials:
PVC pipe, rough cloth, net, bleaching powder, charcoal powder, sand, cap.
Method of making:
1. Take 1.5 fit PVC pipe of 2 inches.
2. First layer- at bottom of pipe, layer of only rough cloth and sponge.
3. Second layer- clean sand in cloth bag.
4. Third layer- charcoal powder layer taken in cloth bag.
5. Fourth layer- bleaching powder in cloth bag.
6. Fifth layer- clean sand in cloth bag
7. Sixth layer- only cloth layer.
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Chlorine gas generator:
Material:
Electric wire, battery, switch, plastic box, electrode of platinum and silver, Small quite etc.

Method of making:
1. Take small rectangle plastic box.
2. Cut it at the tip for the adjustment of very small plastic box (small Vaseline box) as shown in the picture

below.
3. Fix two electrodes of platinum/silver metal opposite to each other in the small plastic box.
4. Fixed battery and switch in the rectangle box below Vaseline box.
5. Make the electricity connections between battery and electrodes.

Electrolysis of Brine
1. Brine is a solution of sodium chloride (NaCl) and water (H2O).
2. Carry out electrolysis of brine in chlorine gas generator.
3. Electrolysis of brine gives hydrogen gas at the cathode and chlorine gas at the anode.
4. Sodium hydroxide remains dissolved in the solution.
Filtration
1. Water sample was taken from Jalgaon Railway station in clean container.
2. Water sample (1 litre) was allowed to filter through homemade water filter.
3. Filtration took approximately 5-7 min.
4. To the filtered water 2-3 drops of electrolysed brine solution was added.
5. Kept water for 25 to 30 minute at room temperature.
6. After this water sample (untreated) and filtered water was analysed for total viable count.

Total viable count test
Total viable count was estimated in non-filtered and filtered water by the method given by K.R. Aneja (2007).

RESULTS AND DISCUSSION
Homemade water filtration system and chlorine gas generator costing:

Water filter Electrolysis Unit
PVC pipe and accessories 45/- Plastic box 03/-
Net 20/- Battery 9 Volt 60/-
Cloth (half meter) 60/- ON/OFF switch 10/-
Charcoal (0.5 Kg) 20/- Silver wire 30/-
Bleaching powder (0.5 Kg) 20/- Vaseline box 10/-
Total 165/ Total 113/-

Grand Total - 278/-
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From cost it is clear that both units are very cheap, material is easily available, as it is portable can shift to any
place or can carry during travelling.

Filtration efficiency:
One litre water is filtered within few minutes without electricity.

Antimicrobial activity:
Joint action of filter and electrolysed brine solution had shown very good antimicrobial activity. Total viable
count performed on filtered and unfiltered water sample had shown the same result.
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Isolation of Organic acid producing bacteria from soil

Patil Rohini , Hakim Samiksha and Nemade Vasvi*
Department of Biotechnology, Moolji Jaitha College, Jalgaon-425001

ABSTRACT
Oraganic acid producing bacteria used in many industry for production of different types of organic acids. Our
study aims to isolate organic acid producing bacteria from soil sample by serial dilution plating method using
CaCO3 containing nutrient agar medium. The colonies, which showed zone of clearance, were selected for
further screening. The isolated bacteria screened on Pikovskay’s medium, a general medium for selection of
phosphate solubilizer. The colony, showed zone of clearance around  isolated bacteria due to the production of
organic acids and their chelation capacity.

Key Words : Oraganic acid , Isolation, CaCO3, phosphate , bacteria

INTRODUCTION
Organic acids are important in agriculture because organic matter is decomposed much more than humus that is
desirable to soil. Organic acid benefits soil by increasing water holding and nutrient holding capacity, also
increasing soil acidity. Organic acid produces during solubilization of phosphorus by phosphate solubilizing
microorganisms. These microbes excretes organic acids like glutamic acid, succinic acid, lactic acid malic acid,
glyoxalic acid, formic acid, alfa keto butaric acid propionic acid may form chelation with cation such as Ca2+

and fe2+ which results in effective solubilization of phosphate.(Ganga et al.,2010). Microbial solubilization of
inorganic phosphate has been attributed mainly to the production of organic acid (Vyas et al.,2009). Phosphate
solubilizing soil and rizosphere microorganism have been distinguished by their relative abilities to dissolve
calcium phosphate and apatites in pure culture and in association with plant roots. This activity was frequently
attributed to organic acid and chelating of metabolites. (Cunningham et al.,1992). The role of organic acid
produced by phosphate solubilizing microorganisms in solubilizing insoluble phosphate may be due to the
lowering of pH, chelation of cations and by competing with phosphate for adsorption sites in the soil. It
generally accepted that the major mechanism of mineral phosphate solubilization is the action of organic acid
synthesized by bacteria. Organic acid that solubilizes phosphate are mainly citric, lactic, gluconic, 2-
ketogluconic, oxalic, tartaric, acetic etc are sources of biotical generated H+ ion  able to dissolve the mineral
phosphate solubilizing bacteria play an important role enhancing phosphorus availability to plants by lowering
soil pH and by microbial production of organic acid.(Awasthi et al.,2011).

MATERIALS AND METHODOLOGY
Materials
All the chemicals used in this work were obtained from sigma, himedia, loba and qualigens.

Collection of Soil sample
Garden Soil Sample Was collected from Moolji Jaitha College , Jalgaon campus Premise for isolation of
bacteria with organic acid  producing activity.

Isolation and screening

Isolation of organic acid producer
Organic acid producer were isolated from each sample by serial dilution and spread plate method. One gram (1g)
of soil sample was dispersed in 9 ml of autoclaved distilled water and was thoroughly shaken. 1ml of the above
solution was again transferred to 9ml of sterile distilled water to form 10-2dilution. Similarly 10-3, 10-4, 10-5,
10-6, 10-7 and 10-8 serials were made for each soil sample.0.1ml of each dilution was spread on CaCO3
Nurient Agar Medium  and incubated at 30- 37C for 24-48 hrs. Colonies showing zone of clearance were picked
and purified by 5 times subculture method on CaCO3 containg Nurient Agar Medium  for studying colony
morphology.The composition of CaCO3 Nutrient Agar Medium was as follows (Gm/lit) : Nacl 5, Beef Extract
10 , Peptic Digest of animal tissue 10, Caco3 2%, Glucose 1%, Agar 15, Distilled Wate1000ml, pH   7



A Compendium of Research Articles by Budding Researchers (Vol.-6), 2014-15 (ISBN No. 978-81-930867-5-9)

69

Phoshate Solubilization activity
Generally acid producer wild type strains were also found as Phosphate solubilizing microbes (PSM). Hence
qualitative analysis of isolate as PSM detection and estimation of the phosphate solublization ability of
microorganisms has been analysed on Pikovasky’ agar plates in the form of clearance. The composition of
Pikovasky’s  Agar Medium was as follows (Gm/lit) : Yeast Extract 0.5, Glucose 10,Calcium Phosphate 5,
Ammonium phosphate 0.5,Potassium Chlorate 0.2, Magnecium Suphate 0.1, manganese Sulphate 0.0001, FeSo4
0.0001,Agar 15.

Primary screening of acid producers
A total of six bacteria isolated on CaCo3 containing Nutrient Agar medium, out of which potent activity to
solubalize phosphate four bacteria were selected based on their activity to solubalize phosphate. Isolated OP IV
found to be strong candidate for organic acid production and solubilisation of phosphate

Morphological Chracterization for OP IV

Gram staining
The isolate was characterized for its gram staining characteristics as per the following standard Procedure.
(Aneja it al.1996)

Biochemical Chracterisation (Aneja it al.1996)
The isolate was charecterized on the basis of their biochemical reaction by performing various test like
carbohydrate fermentation , IMViC test  and enzyme production test were carried out.

RESULT AND CONCLUSION
 From the soil samples collected, six bacterial species were isolated by using Caco3 containing Nutrient agar

medium, after serial dilution those organisms shows zone of clearance around the colony were identified as
organic acid producer and selected for further studies.

 Out of those, four isolates were selected positive for Phoshate Solubilization. These 4 isolates are coded as
OP I, OP II, OP III, OP IV. The isolates show good activity of Phosphate solubilization. Microbial
solubilization of inorganic phosphate reported for several soil microorganisms has been attributed mainly to
the production of organic acids and their chelation capacity. The decrease in pH values clearly indicates the
production of acids which is considered the main mechanism responsible for phosphate solublization.

 Highest phosphate solubilizer was subjected for identification by morphological, biochemical assay and was
identified as Bacillus spp. However further studies are necessary for the identification of bacteria.
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Isolation of naphthalene assimilating microorganisms from
petrochemical contaminated soil

Bhavika S. Patil, Pratiksha S. Pawar and Anjali Janbandhu*
Department of Biotechnology, Moolji Jaitha College, Jalgaon

ABSTRACT
The objective of this study was to isolate microorganisms capable of assimilating naphthalene. Petrochemical
contaminated soil sample were collected and used for isolation of microorganisms. Seven microorganisms were
isolated from the petrochemical contaminated soil out of which three were found to assimilate naphthalene when
used in the form of consortia in Tanner’s Minimal Medium amended with naphthalene as sole source of carbon.
The variation in pH and growth of microorganisms were monitored during the experiment. The microorganisms
were able to grow on all three selected concentrations of naphthalene viz. 50 ppm, 100 ppm and 150 ppm. The
pH was found to shift towards acidic range as the experiment proceeded denoting formation of acidic
intermediates by microorganisms.

Keywords: naphthalene, consortia, assimilate, ppm

INTRODUCTION
Polycyclic Aromatic Hydrocarbons (PAHs) are widely distributed contaminants in diverse environments because
of their common association with many anthropogenic activities such as petroleum refining and incomplete
combustion of fossil fuels. Naphthalene, the simplest PAH, has long been used as a model compound in PAH
bioremediation studies. (Khandelwal et al., 2013).  Naphthalene and its methylated derivatives are considered
some of the most noxious compounds in the water-soluble fraction of petroleum. (KomRegonne Raïssa et al.,
2012). Many microorganisms capable of degrading petroleum components have been isolated. Given the
complexity of oil products, a combination of bacterial strains with broad enzymatic capabilities will be required
to achieve extensive degradation. Common naphthalene-degrading micro-organisms include Pseudomonas sp.,
Vibrio sp., Marinobacter sp. and Sphingomonas sp. (Berardesco et al., 1998; Baldwin et al., 2000). Microbes
involved in bioremediation process may obtain both energy and carbon supplements by metabolizing target
organic contaminants. (KathiSrujana and Khan, 2012).The present investigation aimed to isolate and characterize
indigenous bacteria active in natural attenuation of biohazardous petrochemicals. These microorganisms will be
tested for their ability to survive on minima medium containing naphthalene as sole carbon source.

MATERIALS AND METHODS
The petrochemical contaminated soil was collected from area around petrol pump located in Amalner taluka
about 70 kms from Jalgaon district, Maharashtra state.  The soil was packed in sterile zip-lock bag and stored at
4°C in refrigerator under aseptic condition. pH and moisture content of soil was immediately measured.

Isolation of soil microorganisms
Microorganisms were isolated from petrochemical contaminated soil by adding 1ml of soil slurry (the soil slurry
was made by adding 5gm soil in 25ml distilled water) into sterile 100 ml nutrient broth under aseptic condition.
The flask was kept on shaker incubator at 150 rpm, at 30°C for bacterial enrichment. After 24 hrs of incubation
bacterial growth was observed. 10µl of microbial inoculum was added aseptically to nutrient agar plates and
incubated at 27°C for 24hrs. After incubation isolated bacterial colonies were streaked on another nutrient agar
plates with sterile nicrome loop for obtaining pure isolates. Isolated bacterial colonies were characterized
morphologically and maintained on sterile nutrient agar plates.

Growth of isolated microorganisms on various concentrations of naphthalene
The petrochemical refinery soil was selected because it was expected to consist of microorganisms adapted to
survive at a higher contaminant concentration of mixture of PAH’s. The microorganisms were exposed to high
concentration of naphthalene to isolate the microorganisms that could utilize naphthalene as sole carbon source
in enrichment study by the method given by Siddique et al. (2003). Tanner’s Mineral Medium (TMM) medium
was used as a culture medium for enrichment and isolation of naphthalene degrading strains. The composition of
Tanner’s Mineral Medium medium was as follows (g/l): 0.12 CaCl2·H2O; 0.03 KH2PO4; 0.3 NH4Cl; 0.06
MgSO4·7H2O; 0.03 KCl. Micronutrients used were (mg/l): 0.1 CoCl2; 0.05 ZnCl2; 0.15 CuSO4·5H2O; 0.08
Na2MoO4·2H2O. The pH of the medium was adjusted to 7.0. The medium was divided into three sterile 250 ml
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Erlnmeyer flask, each containing 100 ml of TMM. 50 ppm, 100 ppm and 150 ppm naphthalene was added as
sole source of carbon in these flasks separately and kept on shaker incubator at 150 rpm at 30°C for 14 days. The
environmental parameters like pH and Optical Density (OD) at 600 nm were monitored throughout the
experiment over a period of 14 days. The isolation and purification of the bacterial consortium capable of
assimilating naphthalene was carried out on nutrient agar plates by conventional spread plate techniques. Plates
were incubated at 37°C for 48h. Isolated bacterial colonies were characterized morphologically and maintained
on sterile nutrient agar plates.

RESULT
pH and soil moisture content

The pH of petrochemical contaminated soil was 7.6. The soil was found to contain 3.66% of moisture.

Isolation of soil microorganisms
Total seven different microorganisms were isolated from the soil. After exposure of these microorganisms to
minimal medium containing naphthalene as sole source of carbon only three were found to survive at all three
selected concentrations viz. 50 ppm, 100 ppm and 150 ppm. These three microorganisms were characterized by
studying their colony characters on nutrient agar and Gram’s staining technique. Isolates A and B were gram
positive motile bacteria whereas isolate C was gram negative motile bacteria which showed production of green
diffusible pigment when grown on nutrient agar.

Growth of microbial consortium on various concentrations of naphthalene
During the 14 days experiment variation in pH and growth of microorganisms was continuously monitored.
Optical Density (OD) was measured every day from day 0. Growth increased with increase in concentration of
naphthalene. The viable count was expressed as CFU/ml×108. The CFU increased from 3.2×108 to 6.9×108 in
case of 50 mg/L of naphthalene on 6th day after which the growth declined. This might be due to decrease in
concentration of naphthalene from the medium. In case of 100 mg/L naphthalene the CFU increased from
3.4×108 to 7.9×108 up to 6th day after which it decreased to 4.1×108. For 150 mg/L the CFU increased from
3.4×108 to 7.8×108 up to 14th day as there was enough naphthalene remaining for growth of the microorganisms
(figure 1). In case of control flask no significant growth was observed.

Fig.1 Variation in cfu during degradation of 100ppm, 150ppm and 250ppm of Naphthalene

3.3 Variation in pH
The change in pH was found to be shifting towards the acidic range for all the selected concentrations. The pH
varied from neutral to acidic range of 5.7, 5.8 and 5.6 respectively for 50 mg/L, 100 mg/L and 150 mg/L of
naphthalene (figure 2). Kim et. al., (2003) reported that change in pH of the experimental media may signify
metabolic activity leading to production of acidic or alkaline metabolites during breakdown of PAHs indicated
progress of bioremediation process. In many cases it is possible that such intermediate compounds may be toxic
for the cells. Pérez et al., (2003) reported that microorganisms have a poor growth when the pH diminishes
drastically by salicylic acid formation in the medium. However in the present study it was found that although
pH of the mineral medium decreased to acidic rage it did not inhibit the growth of microorganisms which
showed that the consortium was capable of surviving even in acidic conditions.
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Figure 2 Variation of pH during degradation of 100ppm, 150ppm and 250ppm of Naphthalene

Mohamed et al. (2006) and Camargo et. al., (2007) also carried out similar work where they isolated and
characterized microorganisms capable of assimilating naphthalene.
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ABSTRACT
The world has experienced a big challenge when it comes to fuel. Bioethanol  production  from  renewable
sources  is  widely  considered  to  be  one  of  the  most  sustainable  alternatives  to ethanol production.
Microalgae are currently being promoted as an ideal third generation biofuel feedstock for bioethanol and
biodiesel also. The most ambitious of these has been the conversions of complex carbohydrates to fermentable
sugars through enzymatic saccharification and bioethanol production. The  present study  was  undertaken  to
investigate  optimum  parameters  for  ethanol  production  from algal biomass by Saccharomyces  cerevisiae
strain. Various parameters, pH and temperature were considered. The optimized conditions for ethanol
production were established as pH 5.0, temperature 37ºC, under these conditions an ethanol concentration of 15
ml of ethanol was achieved from 5 g of dry algae having specific gravity of 0.87.
Key words: Algae, Bioethanol and Saccharomyces  cerevisiae

INTRODUCTION
Concerns about shortage of fossil fuels, increasing crude oil price, energy security and accelerated global
warming have led to growing worldwide interests in renewable energy sources such as biofuels. An increasing
number of developed and  rapidly  developing  nations  see  biofuels  as  a  key  to  reducing  reliance  on
foreign  oil,  lowering  emissions  of greenhouse gases (GHG), mainly carbon dioxide (CO2) and methane
(CH4), and meeting rural development goals (Koh and Ghazoul 2008). Research for new substrates for ethanol
production remains a worthwhile activity due to the debate on renewable energy, particularly with respect to bio-
fuels production technologies (Lin and Tanaka 2006). Bio-fuels such as ethanol are increasingly gaining
attention. They are  very  important  tools  for  fighting  against  global  warming  because  of  their  carbon
neutrality.  Bio-fuels are increasingly an important weapon in the armory against rising emissions  of  the
greenhouse  gas  and  the  battle  against  global  warming (Togarepi et al., 2012).  The  current  interests  in
producing  bioethanol  are  focusing  on  microalgae  as  a  feedstock  for  fermentation  process. Microalgae
provide carbohydrates (in the form of glucose, starch and other polysaccharides)and proteins that can be used  as
carbon  sources  for  fermentation  by  bacteria,  yeast  or  fungi (Singh, Forde and Danquah 2010).  For instance,
Chlorella vulgaris has been considered as a potential raw material for bioethanol production because it can
accumulate high levels of starch (Hirano, Ueda, Hirayama and Ogushi, 1997). Chlorococum sp. was also used as
a substrate for bioethanol production under different fermentation conditions. Results, showed a maximum
bioethanol concentration of 3.83 g l-1 obtained from 10 g l -1 of lipid-extracted microalgae debris (Harun,
Danquah and  Forde, 2010). However, microalgal biomass composition can be manipulated by applying various
stress cultivation conditions. Under stress conditions, such as nutrient starvation or high light intensity, some
microalgal species accumulate carbohydrates in their biomass, which can amount to a significantly high level (a
content of up to 65%) (Markou, Angelidaki and Georgakakis, 2012 and González and Ballesteros, 2012).
Similarly, by adding acetic acid for pH regulation and 450 μE/m2s light conditions, cultivated the green alga
Chlamydomonas reinhardtii the carbohydrate content of algae increased about 60% of dry biomass (Choi,
Nguyen and Sim, 2010 and Nguyen, Choi, Lee, Lee, Sim, 2009). Likewise, Miranda et al. (2012) and Ho et al.
(2013) cultivated Scenedesmus obliquus and Chlorella vulgaris, respectively, under nitrogen starvation
conditions, which resulted also to accumulation of carbohydrates. In all these studies, the carbohydrate-enriched
biomass was used for bioethanol production (Markou et al., 2013).

MATERIAL AND METHODOLOGY
Collection of algae Algae were collected from two areas, Tapi and Girna river, located in Bhusawal, during the
end of summer season (Nov 2014) when the algae were at their peak biomass (0-2 m in depth). Freshly collected
algae were washed thoroughly in water to remove epiphytes, small invertebrates and extraneous matter.

Sample preparation
Algae were collected from Tapi and Girna River, located in Bhusawal. The biomass was sun-dried to drive off
the water and hence concentrate the sugars (Ozminciand Kargi, 2009). The drying took 3to 4 days, after which
the sample was gently crushed using pestle and mortar. The biomass powder was then stored in a cool, dry
cupboard until needed.
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Acid hydrolysis of algal biomass
The 10 g of algal biomass powder was dissolved in 200 ml of distilled water and concentrated acid was added till
homogeneous solution appears further filtrate to remove to remove un-dissolved derbies. The filtrate was further
used as crude extract for bioethanol fermentation.
Inoculum preparation
Inoculum was prepared by inoculating the Saccharomyces  cerevisiae in MGYP medium and incubated at 370C
for 24 hours.
Ethanol fermentation of algal biomass
To produce ethanol from algal biomass as raw material, 1 ml of inoculum were inoculated in 20ml of algal
extract prepared by acid hydrolysis and incubated at 370C for a week and fermented sample were drawn after 24
hours of time intervals and subjected for ethanol estimation.
Determination of the Amount of Ethanol
Ethanol production is estimated by potassium dichromate oxidation method (Horwitz, 1980 and Caputi et al.,
1968)
Qualitative confirmation of bioethanol
The alcohol was separated from the water by distillation. The specific gravity of the distilled alcohol is then
determined with a Specific gravity bottle method
Effect of pH on ethanol production
The fermentation medium for ethanol production was (%, w/v) algal biomass crude extract, peptone 0.5, and
yeast extract 0.25 at different pH ranges from 4.0 to 8.0. The pHs of medium were adjusted with the help of 0.1
N NaOH and 0.1M HCl, after inoculation the cultures were incubated at 37ºC. The sample are withdrawn from
fermentation medium and subjected for ethanol estimation.

Effect of temperature on ethanol production
The fermentation medium for ethanol production was (%, w/v): algal biomass crude extract, peptone 0.5, and
yeast extract 0.25 at pH 5.0. After inoculation the cultures were incubated at different temperatures ranging from
25ºC to 65ºC. The sample are withdrawn from fermentation medium and subjected for ethanol estimation.

RESULTS
Collection of Algae
Two species of algae were obtained from Tapi (Bhuswal) and Girna river (Sakegaon) and identified as Chara sp.

Figure 1 Chara sp. (Image obtained from google images)

Acid hydrolysis of algal biomass
Algae are considered as a potential candidate for biomass production for biofuel generation. In the present

study, carbohydrate-enriched Chara sp. collected from Tapi river Bhusawal and subjected for acid hydrolysis.

Effect of incubation time on ethanol production
The effect of incubation time on ethanol production, data obtained from algae fermentation by S. cervisiae
mentioned in figure 1. Data show that about 115 g/l in the fermented solution was achieved after 48 hrs. after 48
hours of incubation the yield of ethanol decreases .

Effect of pH on ethanol production
The pH of fermentation medium shows a detectable effect on ethanol production represent in figure 2. The
ethanol production was depend on the growth of the Saccharomyces  cerevisiae and its metabolic activity. The
highest yield of ethanol was observed at pH 5.0 after two days of incubation 156 g/l of ethanol was produced.
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Effect of temperature on ethanol production
Temperature has a profound effect on ethanol production, since ethanol is volatile. The effect of temperature on
ethanol yield was studied by varying the temperature from 250C to 550C, results are illustrated in figure 3. Form
results is seems that the maximum yield of ethanol was observed at 370C is 121 g/l.

Ethanol production under optimized conditions
The optimized conditions for ethanol production were established as pH 5.0, temperature 37ºC, under these
conditions an ethanol concentration of 15 ml of ethanol was achieved from 5 g of dry algae having specific
gravity of 0.87.

Figure 2 Effect of incubation time on ethanol production

Figure 3 Effect of pH on ethanol production

Figure 4 Effect of temperature on ethanol production

Ethanol fuel is an alternative to gasoline. Ethanol can be used as additive to gasoline, and also as a feed chemical
in the transesterification process for biodiesel. Ethanol can be mass produced by fermentation of sugar or by
hydration of ethylene from petroleum and other resource that may offer environmental and long term economic
advantages over fossil fuels, like gasoline or diesel.  A  number of  biofeed stock  are  currently being
experimented  for  biofuel  production,  algae  have  emerged  as  one  of  the  most  promising  sources  for
biofuel production (Nahak et al., 2010).  In the present study, an acid hydrolyzed alga was used for production of
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bioethanol by using bakers yeast. The purpose of acid hydrolysis to hydrolyzed complex carbohydrate in
simplest form, which permit the yeast to convert the simple sugar into ethanol. The optimum yield was obtained
after 2 days of incubation at pH 5.0 and 370C. Recently, the research on ethanol has been increasing vastly to full
fill the demand of ethanol in industrial and petroleum products. Literature shows that the ethanol has been
produced from different sources from fruits to lignocellulocis waste but none of them was found to be suitable
alternative for sugarcane molasses. Although, the ethanol was produced from marine algae (Nguyen et al., 2012),
Rice Straw (Fatma et al., 2010), Sweet Sorghum (Anusith et al., 2012), oil palm empty fruit and (Kabbshi et al.,
2007). Chlorococum sp. was also used as a substrate for bioethanol production under different fermentation
conditions. Results, showed a maximum bioethanol concentration of 3.83 g l-1 obtained from 10 g l-1 of lipid-
extracted microalgae debris (Harun,  Danquah and  Forde, 2010). However, microalgal biomass composition can
be manipulated by applying various stress cultivation conditions. Under stress conditions, such as nutrient
starvation or high light intensity, some microalgal species accumulate carbohydrates in their biomass, which can
amount to a significantly high level (a content of up to 65%) (Markou, Angelidaki and Georgakakis, 2012 and
González and Ballesteros, 2012). Similarly, by adding acetic acid for pH regulation and 450 μE/m2s light
conditions, cultivated the green alga Chlamydomonas reinhardtii the carbohydrate content of algae increased
about 60% of dry biomass (Choi, Nguyen and Sim, 2010 and Nguyen, Choi, Lee, Lee, Sim, 2009). Likewise,
Miranda et al. (2012) and Ho et al. (2013) cultivated Scenedesmus  obliquus and Chlorella  vulgaris,
respectively, under nitrogen starvation conditions, which resulted also to accumulation of carbohydrates. In all
these studies, the carbohydrate-enriched biomass was used for bioethanol production (Markou et al., 2013).

CONCLUSION
A dried alga is a suitable raw material for ethanol production by fermentation. A pH of 5.0 yielded the highest
rate of fermentation, and the highest ethanol concentration after the stipulated two days of fermentation. A
temperature range of 37ºC was found to be the optimum temperature at which both rate of fermentation and
ethanol concentration were highest. The yeast concentration of 1g/5g dried algae yielded the optimum rate of
fermentation.
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Abstract

In the present investigation The root powders of Achyranthes aspera, Chlorophytum borivilianum, Phyllanthus
emblica, Zingiber officinale, Withania somnifera was extracted with solvent of increasing polarity petroleum
ether, methanol ethanol. All studied extracts shows promising antioxidant, antibacterial , antifungal activity
whereas it does not have starch degradation activity.Zone of hemolysis was shown by Achyranthes aspera,
Withania somnifera extracts.

Keywords Antibacterial activity, antioxidant activity, hemolytic ctivity, cytotoxicity.

INTRODUCTION
Even in the early 21st century, infectious disease persists as one of the leading causes of illness and death,
second only to cardiovascular disorders. Figures from the World Health Organization reveal that infectious
diseases account for about 15 million cases annually and thus 26% of all global mortality. Microbial infections
account for 85-90% of all cases of infectious disease ( ). These diseases are also related to production of reactive
oxygen species. Present study investigates

METHODS
Material
Rootsand rhizomes of Achyranthes aspera, Phyllanthus emblica, Chlorophytum borivilianum, Zingiber
officinale, Withania somnifera are collected from Jalgaon district. Roots were shed dried and powdered finely.

Extraction Organic extracts of roots were prepared by taking the weighed amount of each sample in known
volume of water/organic solvent to get the desired concentration. Organic extracts of roots were prepared using
four different solvents with increasing polarity-Petroleum ether, ethanol, and methanol. Weighed amount of each
sample was extracted in known volume of the solvent using soxhlet extraction method. Each extracted material
was filtered through Whatman’s filter paper No. 1.The filtrate of soxhlet extracts were concentrated to obtain
fine powder.

Antioxidant activity
Reducing power assay
Different concentration of extracts were mixed with 2.5ml of phosphate buffer (0.2M, pH 6.6
) and 2.5ml of 1/5 potassium ferricynide. The mixture was incubated at 500C for 20minutes. A volume of 2.5ml
of 10%trichloroacetic acid was added to the mixture and centrifuged at 3,000 rpm for 10minutes. 1ml of aliquot
of supernatant was mixed with 2.5ml of distilled water and 0.5ml of FeCl3 (0.1%) and absorbance was recorded
at 700nm. Increase in absorbance indicated increased reducing activity. Gallic acid was used as a standard ( Jitoe
1992).

Antibacterial activity
Twenty four hours old overnight cultures (0.2 ml) of Escherichia coli, Pseudomonas aeruginosa were spread
on respective nutrient agar plates, the four disc were loaded with controls and root extracts and kept for
incubation for 24 h at 37°C. Distilled water was used as negative control. Inhibition zone diameter (mm) around
each of the disk was calculated (Bealhauh 2011).

Antifungal assay
Fungalstrain was spread on potato dextrose agar palte. About 25μl of the samples (1000 μg/well) were placed in the
wells and allowed to diffuse for 2 h at 40C. Plates were incubated at 28°C for 48 h and activity was determined by
measuring the diameter of the inhibition zones. Solvent/Vehicle control and grisofulvin (Positive control 100 µg)
were also inoculated in wells. The assay was carried out in triplicate (Bealhauh 2011 ).

mailto:Swapnaligajare81@rediffmail.com
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Cytotoxic activity
The seed of V. radiate were taken and Soaked for 6 hours, after soaked period seed are divided in to 6 groups.
Each groups consisting of 10 seed and exposed to respective solvent for 15 minutes. It was keep to 2 days till the
sprouting was observed and after the seed germination efficiency was observed (Podolak 2010, Rohit 2014 ).

Hemolytic activity Slide test Extracts were mixed with blood drop separately and observed for agglutination.

Haemolytic activity on blood agar Agar agar gel plates with 5% blood were prepared. Paper disks were soaked
in extracts of specific concentration. Plates were incubated for 5 hours at 250C and observed for zone of
haemolysis shown in Table 6 nd 7(Podolak 2010 ).

Amylolytic activity
Starch agar plates were prepared. Extracts were screened for amylolytic activity using paper disks soaked with
extracts.

RESULT
The antimicrobial activity was performed by disc diffusion method. The present investigation proved that the
studied plant extract  showed very promising result against Escherichia coli. Methanol extract of Phyllanthus
emblica plant is very efficient to control studied  bacteria. Remarkable antimicrobial activity was shown by
Achyranthes aspera methanol extract. All the extract shows potent cytotoxic activity whereas zone of hydrolysis
was absent for each studied extract. The studied plants content flavonoid and phenolic compounds.
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Grindstone Method: A Green Approach for Beginilli Reaction

Jayashri  Jain, Sumali  Bagul, Chaitali  Patil and Priya Kulkarni*
Department of Chemistry, M. J. College, Jalgaon,

ABSTRACT
Green effective tool as Grindstone method was applied for synthesis of Dihydropyrimidinones via Biginelli
reaction. The effect of all acid catalysts on the reaction were studied to attain an adequate synthesis.The reaction
products were characterized by FTIR analysis. This mechanically activated solvent-free reaction helps in
reducing the toxic waste product and becomes less harmful to the environment.
Key words: Grindstone method, Dihydropyrimidinones, Biginelli reaction, green acid catalyst.

INTRODUCTION
Multi component reactions (MCRs) such as Biginelli reaction is powerful strategy for the facile and one-pot
synthesis of organic compounds such as Dihydropyrimidinone derivatives (DHPMs). In recent years, this
reaction have received considerable attention and emerged as one of the most important protocols in organic and
medicinal chemistry. The multicomponent strategies have significant advantages over conventional synthesis
due to the fact that the synthesis can be performed without isolation of the intermediates (one step synthesis),
without loosing any functional group and to obtain new product with short reaction time. The
dihydropyrimidinones and their sulfur analogues possess remarkable pharmacological properties such antiviral,
antibacterial, antihypertensive1 and antitumor effect. Recently they have emerged as integral backbone of
several calcium blockers, antagonist2. . A survey of literature indicate various inorganic salts such as iodine ,
zirconium tetrachloride3 , zinc chloride 4 , cupric oxide5 , natural zeolite 6 , montmorillonite7 , manganese
acetate8 etc have been employed as catalyst. The convenience and the time saving that results from the use of
Grindstone Chemistry––for small scale as well as large scale reactions is illustrated here by describing the
successful application of this technique to the multicomponent Biginelli reactionIn this study, we report our
results for synthesis of DHPMs using various acid catalyst under solvnt free conditions by grinding method.

EXPERIMENTAL:

Chemicals: Benzaldehyde, Fuller’s Earth, Malonic acid, Amberlite IR 120, Citric acid, Boric acid, Sulphamic
acid were procured from Sd. Fine chemicals, India and Ethanol.

In a typical experiment, a mixture of benzaldehyde (10 mmol), ethylacetoacetate(10 mmol), urea (10 mmol) and
catalyst(0.3%) were placed in mortor and pistle. Grinding for about 3–5min led to a light yellow colored solid
mass that proved to be mostly the target dihydropyrimidinone.The reaction was monitored by TLC using
hexane:ethyl acetate (4:6) as mobile phase. The crude product was washed with cold water to remove the color;
final purification was achieved by crystallization from EtOH, to afford product.

Scheme: General Procedure for synthesis of DHPMs
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RESULT TABLE:   Synthesis of 3,4 Dihydropyrimidone catalyzed by different acid catalysts:

Batch
Code

Aldehyde Catalyst Yield(%) Melting
point(0C)

1 Benzaldehyde Sulphamic acid 69 199-201
2 Benzaldehyde Fuller’s earth 73 200-202
3 Benzaldehyde Malonic acid 57 201-203
4 Benzaldehyde Citric acid 52 202-204
5 Benzaldehyde Boric acid 62 206-208
6 Benzaldehyde Amberlite IR 120 80 200-202

The products were analyzed by IR spectroscopy.

RESULTS AND DISCUSSION
We have studied the efficiency of chosen water-soluble acid catalyst such as malonic acid, sulphamic acid,
Amberlite IR 120, Boric acid , Fuller’s earth, Citric acid for proposed protocol using benzaldehyde (10 mmol),
ethylacetoacetate(10 mmol), urea (10 mmol) under solvent-free conditions using grinding method to afford the
corresponding dihydropyrimidinone.

All the compounds were known and well characterized by comparing their melting points and IR. The present
protocol, which is effective for benzaldehyde and different acid catalyst.To the best of our knowledge, there are
no earlier reports on the preparation of Biginelli compounds using  fuller’s earth. When compared to other acid
catalysts, the use of Amberlite IR 120 and fuller’s earth facilitated the smooth conduct of the Biginelli reaction.
Sulphamic acid, Citric acid and Boric acid  an inexpensive and green acid catalysts are also efficient for this
reaction. Malonic acid sows good yield of dihydropyrimidinone.

The work out of the product was very simple and better yields were recorded. This protocol is much simpler and
faster.  It is also consistent with a green chemistry as grindstone technique approach and as solvent free method
(except for recrystallization). The catalysts are also inexpensive chemicals that is commonly found in most
organic laboratories.

FTIR Spectra:
Frequency at 1737 cm-1 corresponds to presence of carbonyl group stretching  frequency of ester linkage
conforming presence of ester group. Frequency at 1627-1660 cm-1 corresponds to presence of carbonyl group
stretching frequency of amide linkage conforming cyclization. Frequency at 1127 cm-1 correspond to presence of
ether linkage. Also disappearance of I.R. stretching frequency nearly at 3300 cm -1-3500 cm-1 shows –NH str.
frequency of amide

CONCLUSION
This protocol is simple , ecofriendly for synthesis of Dihydropyrimidone using different geen acid catalysts. It is
a novel and very simple protocol as approach of solvent-free method and grinding technique. Conditions
promoted by different acid catalyst provided an efficient, commercially available and economic promoter.  This
method is also effective to variety of substituted aromatic aldehydes independently of nature of constituents in
aromatic ring.
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A Green Route - Chalcone

Desle Priyanka, Chaudhari Swati, Mrs.Dipali C Chaudhari*
Department of Chemistry, Moolji Jaitha College, Jalgaon.

Under the frame-work of “Green Chemistry” an environmentally begin solvent free synthesis of   newly
synthesized chalcones were prepared by grinding together equivalent amounts of the appropriate 4-piperidino-
acetophenone and different substituted aromatic aldehydes in presence of sodium hydroxide in a porcelain
mortar for appropriate time. Grinding methodology enhances the rate of reaction and yield. The structures of
various synthesized compounds were assigned on the basis of IR, physical constant. All these compounds have
been also screened for antimicrobial activity by Paper disc method.

Keywords: 4-piperidino-acetophenone, Chalcones, Grinding methodology, Antimicrobial activity

INTRODUCTION
The utility of chalcones due to their usefulness as in synthesis of various heterocyclic compounds, as plant origin
[1] and exhibit antimalarial [2], antibacterial [3], antifibrogenic [4], anticancer [5], antitrichomonal [6], antinflammatory
[7], cytotoxic and anti-Trypanosoma cruzi[9] activities. A classical method for synthesis of chalcones is claisen-
schmidt condensation in which aldehyde reacted with acetophenone in the presence of aqueous alkaline bases
[10],Ba(OH)2 / LiOH [11]. Chalcones also synthesized by using microwave irradiation, ultrasound irradiation [12]

and by Suzuki reaction [13]. , NaOH-Al2O3
[23] and NaOH-Al2O3in microwave irradiation [24].Under the frame-

work of “Green Chemistry” an environmentally begin solvent free synthesis of newly synthesized chalcones
were prepared by grinding together

Experimental Section:
All the chemicals (AR grade) were commercially available. Melting points were determined in an open capillary

tube and or uncorrected. IR spectra were recorded in KBr on a Shimadzu FT IR.

Synthesis of 3-phenyl-1-(4-(piperidin-1-yl) phenyl) prop-2-en-1-one (3a-k)-
In the appropriate quantity of 1-(4-piperidin-1yl) phenyl ethanone (0.005 mol) the appropriate substituted
aldehyde  (0.005 mol) and add NaOH as catalyst (0.0025moles) the mixture vigorously grind till the completion
of the reaction (T.L.C checked). Compound is then exposed to air for 30 min. Then neutralize it with dilute
hydrochloric acid, the solid compound was filtered washed with cold water and recrystallized from ethanol to
furnish the chalcones they were characterized by their physical constant.

N

O

(E)-3-phenyl-1-(4-(piperidin-1-yl)phenyl)prop-2-en-1-one

N

CH3

O O

benzaldehyde

H

1-(4-(piperidin-1-yl)phenyl)ethanone

grind

R1

R2

R3

R

NaOH

Batch code R1 R2 R3

3a -Cl H H

3b -Cl H -Cl

3c H H -OCH3

3d H H -Br

3e H H -NO2

3f H -OCH3 -OCH3

3g H H N(CH3)

3h H H -Cl

3i H -NO2 H

3j H H -OH

3k --9-anthracenyl
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RESULT AND DISCUSSION:
Herein, we report that the synthesis of substituted 3a-3k by claisen-schmidt condensation of aromatic aldehydes,
and 1-(4-piperidin-1yl) phenyl ethanone by grinding method. Sodium hydroxide is a base catalyst for this
condensation reaction. Electron withdrawing substituent’s cleanly converted in to corresponding product with
excellent yield (Table 2, entries). The antibacterial screening effects of 3a-3k were screened against Bacillus
stabiles and Escherichia coli by using paper disc diffusion method. DMSO was used as a solvent and
Streptomycin as the standard drug. Activity of conc. of 200 mg/ml in DMSO was carried out and zone of
inhibition was measured in mm. The zone of inhibition was compared with standard drug after 24 hr of
incubation at 300C.The result are summarized in IR (KBr) v cm-1, (-CH2) 2936cm-1, (C=0) 1640 cm-1, (C=C)
1520 cm-1, aromatic CH stretch-3160 cm-1observed.

Table No 2: Practical yield and Antibacterial activity of compound of 3a-k

Compound Time (min) Physical Constant Yield (%) Biological activity
Reported Observed -0C Bacillus Stabiles E.Coli

3a 05 108 110 94 ++

3b 05 --- 127 76 +++ +++

3c 10 144 140 80 +++ ++

3d 05 --- 124 93 +++ +++

3e 05 --- 122 95 + +++

3f 15 155 152 90 ++ ++

3g 08 200 198 89 ++ ++

3h 05 186 182 92 ++ +++

3i 05 177 180 89 +++ ++

3j 10 190 186 95 +++ +++

3k 10 --- 120 94 +++ ++

*+++=zone size16-24mm, ++=zone size11-15mm, +=zone size6-10mm

Plate 1 Plate 2

Figure - Plate 1-3b comp inhibit growth Figure plate2 -3d inhibit growth
against gram + Organism against gram -ve organism
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Green Synthesis of Di-benzoXanthenes by using
Natural catalyst Tamarind fruit juice

Mahendra S.Patil, Monali V.Borse and Mrs.Veena Narkhede*
Department of Chemistry, M.J.College, Jalgaon,

Email: vinavijaybhole@yahoo.co.in

ABSTRACT
The condensation of various aldehyde and -naphthol in presence of aqueous tamarind fruit juice to development
of green synthesis of xanthenes.

Keywords - aldehyde , -naphthols , tamarind fruit juice , xanthenes .

INTRODUCTION
The synthesis of xanthenes is important is organic synthesis because of their wide range of biological and
pharmaceutical properties.

O

Xanthen's Structure

It has attracted considerable interest of researchers as they process various biological and therapeutic properties
including antibacterial1 anti-inflammatory2, antiviral3, and ant proliferative4, anti neo plastic activities5, as well
as due to their application in photodynamic therapy6, these heterocyclic entices are widely used as loco-dye, in
laser technology and PH sensitive fluorescent materials. The broad utility range has mode xanthenes prime
synthetic candidate’s thro by accentuating the need to develop newer synthetic routes for scaffold manipulation
of xanthenes derivatives.

MATERIALS AND METHODS
We used an aqueous extract of tamarind fruit juice. It was acidic having PH 3.0 and acidity percentage is 50.3%
and hence it  worked as an acid catalyst

Experimental Method

Synthesis of 14-aryl-14-H-dibenzo xanthenes

20 m ol % 200c
solvent free

O

+ 2
OH

C

CI

O
H

Tam arind
Fuit Juice

CI

To the mixture of 4-chlorobenzoldehyde 1 (mmol) and 2-naphthol (2mmol), tama- rind fruit juice (20 mol %)
was added and reaction mixture was stirred at 1200c for 25 min. The progress of reaction was monitored by TLC
After completion of the reaction, water (10ml) was added and the mixture was stirred for 10 min. The obtained
solid was collected by filtration and purified by re crystallization from ethanol to afford.

mailto:vinavijaybhole@yahoo.co.in
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RESULT AND DISCUSSION
In the development of green methodology we  synthesised  xanthenes from the condensation of various

aldehydes and B-naphthols in presence of aqueous tamarind fruit juice. All ingredients of the reaction were taken
in round bottom flask and the resulting reaction mixture was heated at elevated temperature with constant
stirring. It was observed that within 25 min (monitored by TLC) when reaction was obtain in the form of white
solid. The structure was confirmed form spectroscopic data.Excellent yield in short reaction time.

General Reaction

2 0 m o l % 2 0 0 c
s o l v e n t f r e e

O

+ 2
O H

C

T a m a r i n d
F u i t J u i c e

H
O

R

R

R = C I , C H 3 B r , B e n z e n e , N O 2

CHARACTERISATION DATA

Sr.
No.

Product I R

(Cm-1)

Yield (%) M.P.

(0C)

1. R=Cl 3033,1618,1580 90% 294-95

2. R=CH3 3018,2921,1623,1400,1249,960,806 90% 228-90

3. R=Br 3010,1620,1200,920,810 89% 206-08

4. R=H 3020,1623,1251,1077,802 90% 190-91

5. R=NO2 2922,1594,1521,3080,1219,831,748 90% 322-25

CONCLUSION
The method extended here for the synthesis of 14aryl-14H-dibenzo xanthenes in the presence of tamarind fruit

juice under solvent free conditions at 1200oC. This method is simple effective short reaction time excellent yield
and solvent free condition. The catalyst is inexpensive and can conveniently be handled. The method used in the
present work proved to be convenient economical and eco-friendly as no other byproduct was formed and no
toxic material was used during synthesis.Inmany cases products crystallized directly from the reaction mixture in
high purity.
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Knoevenagel Condensation by grinding approch

Mahajan  Chaitali ,Gayatri V. Kulkarni and J.D.Bhiru d*
Department of Chemistry, Moolji Jaitha College, Jalgaon

ABSTRACT

Knoevenagel  Condensation  and  its  application  in  the  synthesis  of  bioactive  molecules, Substituted
aromatic  aldehyde  and  ethyl  cyano  acetate    was grind together in presences of  Piperidine  yield a series of
(E) –ethyl 2-cyano-3-(4-substituted phenyl)acrylate in good yield.

Key words - Knoevenagel Condensation , grinding approach, ethylcyano acetate

INTRODUCTION
Knoevenagel  Condensation  is  highly  useful  for  synthesis  of  functionalized  enones  and  enolates. The
Knoevenagel condensation  of  an  aromatic  aldehyde  with  an  active  methylene  compound  is  an  important
route  for  the  formation  of  α,β  unsaturated  compounds  and  widely  employed  method  for  carbon-carbon
bond  formation  in  organic  synthesis1,2. The  Knoevenagel  Condensation  methods  are  general  method  for
valuable  synthetic  intermediates. Knoevenagel  Condensation  and  its  application  in  the  synthesis  of
bioactive  molecules, we  have  reported  here, a  very  simple, highly  efficient  method  for  condensation  of
various  aromatic  aldehyde  and  active  methylene  compound  such  as  ethylcyano   acetate  with  Piperidine
at  room temperature by  grinding  . It  was  observed  that, all  reaction  give  excellent  yeild  of Knoevenagel
Condensation  product.

MATERIALS AND METHODS
All  reagents  used  were  of  analytical  grade. Solvents  were  distilled  before  use. Melting  points  were
determined  in  Open  Capillaries  and  are  uncorrected. IR  spectra  were  recorded on  Shimadzu  FT-IR
(Affinity  model)  using  KBr .Thin  layer  chromatography  plates  were  obtained  from  silica  gel  slurry
prepared  in  Chloroform. The  TLC  was  performed  Using  N-Hexane: Ethyl acetate (80:20%).

Experimental procedure -
A  mixture  of  substituted  aromatic  aldehyde  (5mmole), ethyl  cyano  acetate  (5mmole)  and  two  drops  of
Piperidine  was  grind  in  mortar. Obtained solid was poured into ice cold water. The  separated  solid  was
filtered, washed  with  water  and  recrystallised  from  ethanol.

RESULT AND DISCUSSION

Sr
No

Starting Material Product M.P Time
(Min)

Yield
%

1. Benzaldehyde Ethyl
Caynoac
etate

600C

(520C)15

5 84

2. 4-methoxy
Benzaldehyde

Ethyl
Caynoac
etate

840C

(820C)15

15 77

H

O

R

R

R

+

C N

C O O E t

p i p e r i d i n e

g r i n d i n g

R

R

R

C O O E t

C N

COOEt

CN

COOEt

CN
H3CO
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Sr
No

Starting Material Product M.P Time
(Min)

Yield
%

3. 4-nitro
Benzaldehyde

Ethyl
Caynoac
etate

1380C

(1320C)15

4 75

4. 2,4 dichloro
Benzaldehyde

Ethyl
Caynoac
etate

840C 20 84

5. 4-methyl
Benzaldehyde

Ethyl
Caynoac
etate

860C

(94-960C)15

5 79

6. 4-bromo
Benzaldehyde

Ethyl
Caynoac
etate

1000C 17 82

7. Benzaldehyde Ethyl
Caynoac
etate

600C

(520C)15

5 84

8. 4-methoxy
Benzaldehyde

Ethyl
Caynoac
etate

840C

(820C)15

15 77

9. 4-nitro
Benzaldehyde

Ethyl
Caynoac
etate

1380C

(1320C)15

4 75

10. 2,4 dichloro
Benzaldehyde

Ethyl
Caynoac
etate

840C 20 84

11. 4-methyl
Benzaldehyde

Ethyl
Caynoac
etate

860C

(94-960C)15

5 79

12. 4-bromo
Benzaldehyde

Ethyl
Caynoac
etate

1000C 17 82

COOEt

CN

O2N

C O O Et

C N
C l

C l

COOEt

CN
H3C

COOEt

CN
Br

COOEt

CN

COOEt

CN
H3CO

COOEt

CN

O2N

CO O Et

C N
Cl

C l

COOEt

CN
H3C

COOEt

CN
Br



A Compendium of Research Articles by Budding Researchers (Vol.-6), 2014-15 (ISBN No. 978-81-930867-5-9)

90

In  IR  these  compounds  frequency  at  about  2220 Cm-1, confirmed  the  presence  of  Cyano  group. In
addition to  this  IR  spectra  showed  presence  of  ester group  at  about  1730 Cm-1 and  CH=CH  stretching
frequency  at  about  1550 Cm-1. It  was  observed  from  obtained  result  that  compound  having  electron
withdrawing  group  in  aldehyde  reacts at  faster  rate.

CONCLUSION
In  conclusion, we  have  demonstrated  a  very  simple  highly  efficient  method  for  condensation  of  an
aromatic  aldehyde  with  active  methylene  compound  to  give  Knoevenagel  Condensation  Product  in  an
excellent  Yeild.
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Synthesis of Pyrazole Derivatives by using Heterogeneous Catalyst

Koli.G.A. ,Mali D L. ,Bhirud J.D.*
Department of Chemistry, Moolji Jaitha College, Jalgaon

ABSTRACT
The synthesis of pyrazoles remains of great interest owing to the wide application in pharmaceutically and
agrochemical industry. We have described a simple highly efficient and facile protocol for the synthesis of
pyrazole by using montmorillonite is a good heterogeneous solid acid catalyst for synthesis of pyrazole.

Keywords- montmorillonite,Pyrazole,Catalyst

INTRODUCTION
Heterocyclic compounds containing nitrogen linkage  have  received considerable attention in recent times due
to their wide applications. The cyclization reaction of suitable linear compounds is one of the most common and
popular methods for preparing these heterocyclic compounds 1,2. We have synthesized a series of new pyrazole
derivatives by simple method ,using montmorilloniteKSF clay is a recyclable heterogeneous acidic catalyst
.Products are in good yields and short reaction times. Montmorillonite is safer and eco-friendly solid acid
catalysts. There are various advantages for using these solid catalysts instead of liquid catalyst. These advantages
include easy experimental and product isolation procedure less contamination.

MATERIALS AND METHODS
All  reagents  used  were  of  analytical  grade. Solvents  were  distilled  before  use. Melting  points  were
determined  in  Open  Capillaries  and  are  uncorrected. IR  spectra  were  recorded  on  Shimadzu  FT-IR
(Affinity  model)  using  KBr .Thin  layer  chromatography  plates  were  obtained  from  silica  gel  slurry
prepared  in  Chloroform. The  TLC  was  performed  Using  N-Hexane: Ethyl acetate (80:20%).

Synthesis of  Pyrazole Derivatives
Hydrazine derivative (0.2 mol ), 1.3 dicarbonyl compound (0.2 mol ), montmorillonite (0.20 mg ) ethanol (10 ml
) stirred at room  temperature till completion of reaction (monitored by TLC  ethyl acetate :  n-Hexane ) To this
mixture ether (30ml ) were added and filter. Precipitate contains catalyst. Excess ether was removed by
evaporation , gave corresponding substituted pyrazole and recrystallized from ethanol.

O O

R1CH3

+
R2-NHNH2 Montmorillonite

Ethanol Ether N
NH3C

R2

N
N

R1

R2

CH3

or

R1

RESULT AND DISCUSSION

Sr.
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Product M. P Time Yield
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N

N
C2O

H5

CH3

Ph
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N

N
CH3

OC2H5

Ph

1300 C 30 min 83%
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Sr.
No.

Product M. P Time Yield

B

N

N

CH3

CH3

Ph

1400 C 30 min 78%

C

N

N
O

H

CH3

or
N

N
CH3

OC2H5

H
C2H5

1400 C 30 min 80%

D

N

N

CH3

H

CH3

1000 C 30 min 60%

E

N

C H 3

C H 3

C
OH 2 N

900 C 30 min 74%

F

N

N

CH3

C=S

CH3

H2N

1100 C 30 min 79%

G

N

N

CH3

O

C
O NH2

C2H5

or
N

N
CH3

OC2H5

C
OH2N

1050 C 30 min 82%

The present method is superior with regard to yield and reaction time. These compounds were also characterized
by IR spectral analysis and by comparison of their melting point. Also IR (KBr cm-1 ) spectra of compound at
3300-3400 cm-1 which is due to N-H group, band at 1500-1600 cm-1 is due to C=C stretching of pyrazole and
the absorption band appeared at 1640-1680 cm-1 due to C=N stretching of pyrazole.

CONCLUSION
We have described a simple highly efficient and facile protocol for the synthesis of pyrazole. We have shown
that montmorillonite is a good heterogeneous solid acid catalyst for synthesis of pyrazole. The advantage of the
reported method are mild condition, catalyst is easy work up and better yield. This method offers many attractive
features such as simple procedure, cleaner reaction and excellent yield.
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One pot multi component green synthesis of 3-amino-1H-benzo (f) chromene-2-carbonitriles.

Patil Rahul, Shinde Ganesh, Mrs.Dipali C Chaudhari*.
Department of Chemistry, Moolji Jaitha College, Jalgaon.

ABSTRACT
“Green chemistry is a quickly developing new field that provides us a proactive path for the sustainable progress

of future science and technologies”. A highly efficient, green and expeditious method is described for the solvent
free synthesis of substituted 3-amino-1H-benzo (f) chromene-2- carbonitriles employing one pot three
component condensation of aromatic aldehydes, malononitrile and beta-napthol in presence of di-sodium
hydrogen phosphate in a porcelain mortar for appropriate time.

Keywords: 3-amino-chromene 2-carbonitrile; multi component reaction, grinding methodology.

*Address to whom the correspondence should be made.

Multi component reactions (M.C.R), in which three or more reactants are combined in a one-pot process, have
become an efficient and powerful tool for the construction of complex molecules [1]. Amino benzo chromenes are
an important class of heterocyclic compounds having significant pharmacological properties including,
antimicrobial,[5] antiviral[6,7],mutagen city,[8] ant proliferative[9], sex hormone[10] , antitumor,[11]cancer therapy,[12,13]

and central nervous system activities[14] and also used as potentially biodegradable agrochemicals and
components of many natural products.[15] The most common method for the synthesis of amino benzo-chromenes
is condensation of phenol, aldehyde, and malononitrile in the presence of an organic base, such as pipyridine.[12]

Several other reagents, such as CTACl[13], Mg/Al hydrotalcite[14], K2CO3 in water under microwave irradiation[15]

, InCl3[16], KF or NaOAc [1], preyssler type hetero polyacid[17] , DBU[18], aqueous medium[19],  basic ionic liquid[20]

and γ-alumina[21]. Most of these methods require longer reaction time, harsh reaction conditions, give low yields,
and uses organic solvents ,we do slight variation by a using green proactive path for the sustainable progress of
future .

Experimental:
All chemicals (AR grade) were commercially available and used without further purification unless otherwise
stated. Infrared spectra were recorded Shimazu FTIR 8400(model SI118675A) using KBr pellets.

A mixture of β -naphthol (10 mmole) an aldehyde (10 mmole), malononitrile (10 mmole) and Na2HPO4 (0.1
mmol) were ground in a mortar and pestle. The resulting mixture was heated in a drying oven at125°C for few
minutes. After cooling, the mixture was washed with hot water (70-750 C) and purified by recrystallization from
hot ethanol to furnish the product, characterized by IR and melting point.

beta naphthol

HO

NC CN
O

CN

NH2OH
Grind at RT

1 2 3

R1
R2

R3

R1

R2

R3
4a-i

Na2HPO4
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Batch
code

R1 R2 R3 Batch
code

R1 R2 R3

4a H H Cl 4g H H Br

4b H H Me 4h H MeO MeO

4c H H H 4i H NO2 H

4d H Cl H 4j H H NO2

4e H MeO H 4k H H OMe

4f Cl H Cl

RESULT AND DISCUSSION
Herein, we wish to report synthesis of substituted 3-amino-1H-benzo (f) chromene-2- carbonitriles by one pot
three component condensations reaction in presence of Na2HPO4 by grinding method. The corresponding
product obtained with good to excellent yields (96-98 %), Electron donating substituent’s somewhat decrease the
rate of the reaction and yield (Table 2, entry) while electron withdrawing substituent’s cleanly converted in to
product with an excellent yield (Table 2, entries). All the compounds were gives Positive test to primary amine.

Table No 2: The result is summarized below:

Compound Physical constant0C Yield (%) IR Spectral values (cm-1)

4a 210 94 2189,3460,3298,1587, 1263, 1087, 3057,

837, 737

4b 257 76 2187,3427,3336,1590, 1232, 1082, 3072, 817,

1381, 2877

4c 280 96 2185, 3435, 3340, 1591, 123610803071, 815

4d 237 82 2183,3435,3332,3066, 1593, 1234, 1084, 812

4e 266 90 2187, 3439, 3332, 3061, 1593, 1234,1085,

813, 2845

4f 247 89 2196, 3466,3325,1585,3072, 1234, 1099, 813

4g 224 92 2193,3419,3329,1589, 3070, 1234, 1078, 814

4h 204 89 3430,3337,3013,2190,1584,1270, 1025, 812

4i 235 95 3103, 3460,3332,1587,3055 1240, 1082,813

1520, 1340

4j 185 96 2193, 3464,3332,1587,3055 1234, 1082,813,

1525, 1350

4k 198 88 2180,3430,3326,3061, 1583, 1234, 1075,

813,820

CONCLUSION
In conclusion, we have described an efficient, simple and eco-friendly method for the synthesis of 3-
aminochromene derivatives by employing three-component one-pot condensation reaction using Na2HPO4 as
catalyst. This method has advantage of simple reaction work up, easy isolation of product, and high yields of
product.
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Soil Testing For Nutritional Qualities With Different Parameters.

Mayur Nimkar, Amitesh Kapure, Mrs. Jaishri Shinde*
Department of Chemistry, Moolji Jaitha College, Jalgaon

ABSTRACT
There may be as many definitions of soil as there are people who worry about it. One way to think about it is to
define what it is not. Dirt is not soil. It may have once been soil, but once it was removed from its place in the
landscape, it probably ceased being soil. It can become soil again in the right circumstances.

Organic matter is the residue left after multitudes of soil microbe generations have used the carbon and other
easily usable constituents of once-living flora and fauna that ended up in the soil matrix. True organic matter, or
humic substances, are relatively stable and resist any more rapid breakdown, although there will continue to be
some activity on it. During the soil analysis some parameters can be considered which are pH, organic carbon,
sodium, salinity, electric conductance, phosphorous, potassium etc.

Keywords: Different region soil samples, different parameters.

STUDY AREA:

Savkheda Field Region, Jalgaon.

MATERIAL AND METHODS:
The soil samples have been collected from 6 different field area during field work. Chemical analysis for study
of 6 samples from field were collected for analysing parameters like pH, Electrical conductivity, organic carbon,
sodium, phosphorous, bulk density, WHC, potassium, and were performed in the college laboratory on the
instruments and qualitativly.

RESULTS AND DISCUSSION:
The pH of couple of soil sample is found above prescribed limit. Some soil Sample are acidic and some of them
are alkaline in nature. Some sample contains phosphorous.  Potassium may is present due to fertilizers used in
farms.
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OBSERVATIONS:

Sample
Code

pH E.C10-

3mohs
O.C.% WHC

%
B.D.

gm/cm3

Na.
ppm

K

ppm

P
micro/ml

S1 6.02 4.1 0.503 82.21 1.80 1.00 0.15 0.890

S2 6.94 2.6 0.666 55.95 1.50 0.33 0.16 0.810

S3 7.05 1.8 0.454 56.67 1.64 0.40 0.30 0.450

S4 6.96 1.6 0.499 29.15 1.65 0.28 0.10 0.895

S5 6.94 2.2 0.545 33.23 1.75 0.25 1.08 0.796

S6 7.08 2.3 0.565 38.90 1.55 0.20 0.85 1.10

CONCLUSION:
Soil testing provides sound information about the fertility and productivity of the soils. A soil test measure part
of the total nutrient supply in the soil and represents only an index of nutrient availability. Soil test do not
measure the exact quantity of nutrient potentially taken up by a crop. To predict the nutrient needs of crops, the
soil test must be calibrated against nutrient rate experiments in the field and in the greenhouse. The quantity of
nutrient extracted by the soil test should be closely related but not equal to the quantity of nutrient absorbed by
the crop. It is very clear that soil testing act an important tool for soil fertility evaluation and fertilizer
recommendation. Soil test based fertilizer recommendations is based on the basic assumption that an increase or
decrease of available nutrients in the soil will directly influence crop yield.
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Effect of Different Acid Catalyst on Transesterification of Waste Cooking Oil

Dabhade Nilesh, Narkhede Gaurav and Priya Kulkarni*
Department of Chemistry, M. J. College, Jalgaon,

ABSTRACT
Transesterification of waste cooking oil was carried out using green acid catalyst. The effect of all acid catalysts
on the reaction were studied and the conditions optimized to attain an adequate synthesis. The reaction product
was characterized by FTIR and GC analysis.
Key words: Transesterification, WCO, Green acid catalyst.

INTRODUCTION
Acid catalysed transesterification reaction is one of industrially important reaction. The transesterification
consists of transforming triglycerides into fatty acid alkyl ester, in presence of an alcohol, such as methanol or
ethanol, and a catalyst, such as an alkali or acid, with glycerol as a byproduct. Due to environmental concerns,
biodiesel fuels, consisting of methyl esters of long chain fatty acids, have attracted much attention as a promising
alternative fuel with significantly lower exhaust emissions of particulate matter and green-house gases such as
carbon monoxide, carbon dioxide, and sulfur oxides1.Current trends focus on the search for alternate fuel
(biodiesel) for replacing fossil fuels due to environmental concerns about air pollution 2. The exploit of waste
cooking oil as biofuel feedstock reduces the cost of biofuel production since the feedstock costs constitutes
approximately 70-95% of the overall cost of biofuel production. Hence, the use of waste cooking oils and non-
edible oils should be given higher priority over the edible oils as biofuel feedstock3. Carbon dioxide produced by
combustion of biodiesel can be recycled by photosynthesis, thereby minimizing the impact of biodiesel
combustion on the greenhouseeffect4. Compared to petroleum diesel, biodiesel has lower emission of pollutants,
it is biodegradable5 and enhances the engine lubricity 6 and contributes to sustainability7. In present work, to
satisfy the demands of environmental protection, the traditional solid acid catalysts in this reaction, are
substituted by green catalyst and their effect  on the reaction is reported.

EXPERIMENTAL:
Chemicals: WCO, Montmorillonite clay, Citric acid and Sulphamic acid were procured from Sd. Fine
chemicals, India.

The synthesis process was carried out in six station reaction assembly (Carousel 6 plus model, Radleys Tech.,
US) equipped with magnetic stirring system, refluxing condenser and electrical heating system.

In a typical experiment oleic acid and glycerol with different molar ratio (1:1, 1:2, 1:3) and different acid catalyst
(0.5%) were placed in a dry reaction flask. The temperature was slowly raised to 100–1300C for 3 hrs. The
progress of the reaction was monitored by TLC and also by acid value. When the acid number of the reaction
system no longer decreases, the reaction was stopped at once. Then a series of operation were carried out:
cooling, filtration, washing with alkali to remove acid, and washing with warm water to neutralization, extract
from water. The organic layer was dried over anhydrous sodium sulphate to finally isolate a transparent oily
product. In general reaction for the esterification of an organic acid with an alcohol is represented as,

T r ig ly c e r id e ( T G ) + 3 R O H
C a ta ly s t 3 R C O 2 R + G ly c e r o l

A lc o h o l A lk y l e s t e r
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O
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+ 3 ( C H 3 - O H )
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O H

O H
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T r ig ly c e r id e

G ly c e r o l
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RESULT TABLE:
Table 1: Effect of Different Acid catalyst on Transesterification of waste cooking oil (WCO)

Batch Code Starting Material Catalyst (0.3-0.6%) Time Yield
Batch 1 WCO and Methanol Sulphamic Acid 3 hrs 74%

Batch 2 WCO and Methanol Citric acid 3 hrs 54%
Batch 3 WCO and Methanol Montmorillonite Clay 3 hrs 80%
Batch 4 WCO and Methanol Sulphamic acid 3 hrs 80%
Batch 5 WCO and Methanol Citric acid 3 hrs 61%
Batch 6 WCO and Methanol Montmorillonite Clay 3 hrs 86%

The products were analyzed by IR spectroscopy and GC chromatography for fatty acid composition.

RESULTS AND DISCUSSION:
The effect of different acid catalysts on methanolic transesterification reaction are tabulated in Table 1. A
screening of different acid catalyst was performed under identical reaction conditions to identify the most
promising solid acid catalyst for the transesterification reaction. The best catalyst was selected on the basis of
maximum conversion to fatty acid methyl esters and it was Montmorillonite clay. Sulphamic acid and Citric acid
catalysed reaction also shows good yield. At 0.6% acid catalyst concentration product has good yield than 0.3%
acid catalyst.In waste cooking oil methyl ester of soyabean oil fatty acids were found to be monounsaturated
oleic acid. Poly-unsaturated fatty acids linoleic linolenic acid. From Gc analysis Palmitic acid, stearic acid,
myristic acid were saturated fatty acids found in our soyabean oil methyl ester.

FTIR Spectra:Carbonyl frequency of ester group shows peak at 1740-1750 cm-1 indicates transesterification
process was completed.. Peaks of the C–H bond of the methyl group and methylene group appeared at 2,924 cm-
1and 2,857 cm-1 respectively.

Fig. FTIR spectra of batch 4

CONCLUSION:
The transesterification of waste cooking soyabean oil yielded fatty acid methyl ester. Consequently, the use of
renewable raw material is an effective way to reduce the cost of starting material. In addition, this method is
ecofriendly as all acid catalysts are green .  Also the product has one best green application as biodiesel.
Montmorillonite Clay shows highest ester yield, although the yields with Sulphamic acid and citric acid were
also acceptable.
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Physico-chemical analysis of ground water from Hambardi Village , Tal: Yawal,
Dist: Jalgaon, Maharashtra

Patil Aditya Rajesh, Patil Parag Suresh, Dhandar Sopan Kautikrao, Mrs. Jaishri Shinde*
Department of Chemistry, M. J. College, Jalgaon

ABSTRACT
The ground water quality is determined  in Hambardi,  a small village of Yawal Taluka in Jalgaon  District
located Maharashtra State.. Ground water quality in the study area needs to pay attention as the people are
dependent on it for drinking and irrigation purposes. It is also noted that people from this area are suffering form
renal disorders. Therefore physico-chemical parameters of 7 samples from 7 wells were randomly collected and
analyzed using different instruments. In Physico-chemical analysis, various quality parameter are measured
including pH, turbidity, electrical conductivity (EC), total dissolved solids (TDS),total hardness(TH),content of
calcium (Ca2+),,magnesium (Mg2+), sulphate (S042-), Iron (Fe),COD.

Keywords: Ground water, physico-chemical analysis, TH, TDS.

STUDY AREA:

Hambardi Village Jalgaon District

MATERIAL AND METHODS
The ground water samples have been collected from  7 wells during field work. Chemical analysis for study of 7
samples from wells were collected for parameters like pH, Electrical conductivity, total dissolved solids, total
hardness, calcium, magnesium, Sodium, nitrate, sulphate and were performed in the college laboratory.

RESULTS AND DISCUSSION:
The pH of couple of water sample  are found above prescribed limit. COD for the water samples collected from
few wells are also found above the maximum limit suggested by WHO. Sample water from few wells in  area of
Hambardi village  are found poor in Hardness than prescribed limit of BIS however, it is within permissible limit
of  WHO. Also classification on the basis of Total hardness shows that maximum samples in all blocks contain
higher values of hardness. Potassium may is present due to fertilizers used in farms.
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OBSERVATIONS:

Sr.
No

pH E.C. COD TH Ca Mg Phosphates Sulphates Nitrates

1 7.52 905.7 90 375 200 175 4.2 200 39

2 7.56 832.8 130 350 180 170 3.3 150 25

3 9.32 3.314 120 755 110 645 3.2 134 28

4 7.80 910 112 325 250 75 2.1 108 23

5 7.90 907.8 114 385 150 235 2.3 218 42

6 8.15 1.934 110 730 384 346 4.5 204 36

7 8.40 796.6 112 275 144 131 3.1 165 30

CONCLUSION:
This study shows that ground water is the only source for people in the study area, and the results of the
chemical analyses of ground water indicate considerable variation. Most of the water samples do not comply
withWHO standards for drinking purpose. The water quality in the investigated area is found to be suitable for
drinking only in few locations, while as out prior treatments. It must be noted that a regular chemical analysis
must be done to insure that the quality of water in this area is not contaminated, in addition to research for new
walls in the area in order to get additional water for the resident people.
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Silver Nanoparticle Catalyzed Degradation of Azo Dyes using Sunlight in Ethanol Solution
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ABSTRACT
In the present work silver nanoparticles (Ag-NPs) were prepared by using chemical synthesis. The azo dye
Calmagite dye is degraded by using silver nanoparticles in ethanol solution by the photodegradation  in presence
of sunlight. The dragration studies by kinetics. The nanoparticles were characterized by UV-VIS
spectrophotometry and Scanning Electron Microscopy (SEM).

Key words - AAzzoo ddyyee,, pphhoottoorreedduuccttiioonn,, ccrriigghhttoonn’’ss mmeetthhoodd,, AAgg nnaannooppaarrttiicclleess,, pphhoottoo ffeennttoonn mmeetthhoodd..

INTRODUCTION
A possible application of silver nanoparticles is the use as a catalyst. . In the absence of silver nanoparticles the
sample was almost stationary showing very little or no reduction of the dyes. When silver nanoparticles were
added to the solution, the sample rapidly shows how the absorbance spectrum of the dyes decreases when the
dyes are reduced. These initial results points to the possible use of AgNPs as catalysis for the photodegradation
by reduction using sunlight. Photoreduction process has been focused of research in dyes mainly because of two
reasons. First is to the understanding of the basic chemical mechanism of photofading of fabrics in sunlight,
bleaching and secondly the application of photoreduction process to develop a technology for the treatment of
dye effluents from dye industries

MATERIALS AND METHODS
All  reagents  used  were  of  analytical  grade. Solvents  were  distilled  before  use Silver nanoparticles were
prepared by using Crighton’s method and stabilizing agents like KCl ,KBr or KI is added. Calamagite was
prepared by crushing the calamagite dye in a mortar in crude ethanol. . Similarly benzophenone was prepared in
crude ethanol. A reaction mixture containing 4ml of calmagite and  0.150 ml benzophenone in a total volume of
50ml was exposed to sunlight. The absorbance of calamagite was monitored at 520 nm as a function of time.
Similar reaction mixture of 50 ml in addition of 1ml of AgNP with different protecting materials was exposed to
sunlight and the absorbance was monitored at 520 nm.

REACTION MECHANISM

RESULTS:
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Figure: 2: UV-VISIBLE spectra of calmagite in ethanol when exposed to sunlight (20 min. maximum)
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The pseudoo-first order reaction rate constant determined using Langmuir-Hinshelwood model by plotting
ln(C0/C) vs Time ;  (■) Ethanol(●)Benzophenone,(▼) AgNP-KCl, (▲) AgNP-KBr; (  )AgNP-KI and Dye
concentration = 80 M, benzophenone = 250 M and AgNP = 0.1 ml in 3 ml of mixture.

Table 1: Pseudo-first order rate constant for the reaction of  calmagite with benzophenone and added
silver  nanoparticles.

Photoreduction of dye and Rate, k(min.-1)

For Ethanol 0.00554

For Benzophenone 0.07133

Benzophenone + AgNP-KCl 0.13548

Benzophenone +AgNP-KBr 0.07089

Benzophenone + AgNP-KI 0.08616

CONCLUSION
1. Silver nanoparticles stabilized by different stabilizers has been successfully prepared by using Crighton’s

method.
2. Qualitative characterization from the Surface Plasmon Resonance indicates that the AgNPs have different

size and may be different shapes (Figure 1).
3. The most active AgNP was the one stabilized with KCl,KBr,KI.
4. These initial results points to the possible use of AgNPs as catalysis for the photodegradation by reduction

using sunlight.
5. Further, the dependence of catalytic activities of the AgNPs synthesized on the stabilizing materials is a

possible indication of role of stabilizing agents.
6. The photoreduction rate in presence of AgNP is increase by following trends,KCl>KBr>KI.
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Synthesis and Stabilization of Silver nanoparticles by Potassium Halide
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ABSTRACT
In the present work silver nanoparticles (Ag-NPs) were prepared by using chemical synthesis. Silver nanocolloid
solution has been prepared chemically by the reduction of silver salt using sodium borohydride (NaBH4) and
stabilizing agent potassium halide. The nanoparticles were characterized by UV-VIS spectrophotometry and
Scanning Electron Microscopy (SEM).

Key words- Silver nano particles,NaBH4 ,Crighton’s method .

INTRODUCTION
Nanotechnology is the design of objects with dimensions conveniently described in units of nanometers (10-
9m).The dimensions of nanoparticles lie between the width of a DNA double helix (2 nm) .The size of viruses
(tens to hundreds of nanometers). Silver nanoparticles have a strong tendency to agglomerate. This reduces the
surface to volume ratio and thereby the catalytic effect. Therefore a Stabilizing agent is often used to prevent
agglomeration. However, the agent.is adsorbed on the surface of the nanoparticles, shielding them from the
oxidant and reductant and thereby inhibiting the catalysis. Instead a new method for stabilizing the nanoparticles
is used. The intermolecular forces which keep the nanoparticles immobilized on the silica spheres, has proven to
be strong enough to prevent the particles from forming aggregates.

MATERIALS AND METHODS
In this project synthesis of silver nanoparticles is done using a bottom-up approach. Using a bottom-up approach
gives the opportunity to produce silver nanoparticles between 1 and 10 nm. Bottom-up also gives the advantage
of producing stable silver nanoparticles compared to silver nanoparticles produced with a top-down approach,
because the nanoparticles are placed in defined crystalline structures. The stability of the nanoparticles is
important when their properties are to be examined and exploited. The principle behind the top-down approach is
to take a bulk piece of the material and then modify it into the wanted nanostructure.

Procedure:
1. 1 10ml 1mM of AgNO3,was taken in 50 ml beaker and kept on  a magnetic stirrer .
2. Freshly prepared 30 ml of  2mM NaBH4 in ice cold water was added to above solution. The colour changes

from black to orange and then yellow.
3. After that 0.6ml of 0.01 M stabilizing agent was added to above solution and stirred vigorously ,till room

temperature attained.

Fig. 1. Stepwise procedure for synthesis of Ag0 nanoparticles stabilized by KCL,KBr,KI

The synthesized AgNPs were kept at room temperature for 24 hrs before using to let unreached NaBH4 escaped.
The synthesis was achieved by using 1:3 molar ratio solution of Ag+ and NaBH4 . The stabilizer used was 110-4

M.

RESULTS:
The  SPR for the synthesized AgNP protected with different protecting materials is shown in Figure 1.
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Figure: 1: Surface Plasmon Resonance (SPR) of synthesized (Ag)n
0 stabilized by KCl,KBr,KI.

All the synthesized AgNP shows SPR at the range of 390-425 nm range. Depending on the protective material
the shape of  the SPR changes.

TEM image of synthesized (Ag)n
0 stabilized with KCl (a) and the frequency distribution of size (b).

CONCLUSION:
1. Silver nanoparticles stabilized by different stabilizers has been successfully prepared by using Crighton’s

method.
2. Qualitative characterization from the Surface Plasmon Resonance indicates that the AgNPs have different

size and may be different shapes
3. The most active AgNP was the one stabilized with KCl,KBr,KI.
4. The size reduction of silver nanoparticles KBr> KCl> KI indictes the size reduction.
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Identification of Sugar
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ABSTRACT :
Carbohydrates referred to as sacchraides (Greek Sakcharon, meaning sugar) Carbohydrates are defined as
aldehydes or ketons of polyhydric alchohols and also include those biopolymers which yield compounds on
hydrolysis. Sugars such as glucose are amongst major source of energy whereas starch and glycogen are amongst
storage polysaccharides in plants and animals, respectively. They also function as structural components of cell
walls, connective tissues in animals and exoskeletons of invertebrate. These are also constituents of vital
biomolecules such as nucleic acid, coenzymes such as NAD(P), FAD etc.

Keywords : Dilute iodine solution, Sodium Citrate, Benedict’s Reagent, Carbohydrades.

INTRODUCTION :

Carbohydrates are classified as

Monosaccharides : Single unit of polyhydroxyaldehyde or ketones

e.g. Arabinose, Ribose, Glucose, fructose, galatose

Oligosaccharides : 2-10 units of monosaccharides

e.g. Sucrose, lactose, maltose, raffinose, stachyose

Polysaccharides : More than ten monosaccharides units

e.g. Cellulose, starch, glycogen, fructans, arabinans.

METHODOLOGY :

MOLISCH'S REACTION
Principle
Sugars on reaction with dehydrating agents like concentrated strong acids (concentrated H2S04) yield furfural
and furfural derivatives, such as hydroxyrnethyl furfural, which condense with a-naphthol and give a reddish
violet ring. .

Reagents

Molisch's Reagent:

prepare fresh  (5% (w/v)   Alfa naphthol in ethanol) Ethyl alcohol Concentrated H2S04

Test solution

Procedure
To 2ml of test solution add 2 to 3 drops of Molisch's reagent Mix thoroughly. Carefully pour 5 ml concentrated
H2S04 along the side of the test tube. Acid being heavier will form a layer beneath the sugar solution. The
formation of' a reddish violet ring at the junction of the two liquids indicates the presence' of carbohydrates. This
test is very sensitive and is given by all the carbohydrates.
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IODINE TEST :

Principle
Iodine forms coloured absorption complexes with polysaccharides. Starch gives blue colour with iodine,
glycogen reacts to form reddish brown complex.

Reagents

1. 0.005N Iodine solution. ( prepare in 3%(w/v) potassium iodine solution)

2. Test solution

Procedure

To 3ml of the test solution in a test tube, add 1 - 2 drops of the dilute iodine solution. Observe the production of
a blue colour. The blue colour produced disappears on heating and it reappears on cooling the solution.

BENEDICT'S TEST:

Principle
Sodium citrate functions as a chelating agent. Presence of reducing sugars results in the formation of red
precipitate of cuprous oxide.

Reagents

1. Benedict's reagent:

a. Dissolve 173 g of sodium citrate and 100 g of anhydrous Na2CO3 in 600 ml of hot water. Dilute to 800 ml
with water

b. Dissolve 17.3 g of CuSO4.5H2O in 100 ml hot water. Cool and dilute to 100 ml.

c. Add reagent ‘a’ to reagent ‘b’ slowly with constant stirring. Make the final volume to 1 lit.

2. Test solution

Procedure

To 5ml of Benedict's reagent in a test tube add 8 drops of test solution. Mix thoroughly and heat to boil for 2
minutes. Allow the tube to cool. The solution, in addition to formation of a precipitate, will change colour from
blue to green, yellow, orange or red depending upon the amount of reducing sugar present.

BARFOED'S TEST :

Principle

This test is used to distinguishing monosaccharides from reducing disaccharides. Monosachharides usually react
in about 1-2 min while the reducing disaccharides take much longer time between 7-12 min to get hydrolyzed
and then react with the reagent. Brick red colour is obtained in this test which is due to formation of cuprous
oxide.

Reagents

1. Barfoed' s Reagent:

( Dissolve 13.3 g of Copper acetate in 200 ml of water and add 1.8 ml     of glacial Acetic acid to it.)

2. Test solution

Procedure

To 5ml of Barfoed's reagent in a test tube add 0.5ml of test solution. Mix thoroughly and place it in the boiling
water bath. Note; the time when signs of reduction i.e., formation of a red precipitate of cuprous oxide first
appears in the test tube. The monosaccharides start forming precipitates in less than 7 minutes where as the
precipitates appearing after 7 minutes indicate the presence of disaccharides in the solution.
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BIALS TEST :

Principle :

The test is useful in the determination of pentose sugar. Reaction is due to formation of furfural in the acid
medium which condenses with orcinol in presence of ferric ions to give a blue- green coloured complex which is
soluble in butyl alcohol.

Reagents

1. Bial's reagent

(Bial's reagent consists of 0.4gm orcinol, 200 ml of concentrated hydrochloric acid and 0.5 ml of a 10% solution
of ferric chloride)

Procedure

To 2 ml of Bial’s reagent add 4-5 drops of test solution. Heat in a boiling water bath and observe the formation
of blue green coloured complex.

SELIWANOFF'S TEST :

Principle

Fructose on heating with the HCl , rapidly forms furfural, which on reaction  with resorcinol gives red coloured
compounds. .

Reagents

1. Seliwanoffs Reagent:

i.  ( 0.05% (w/v) Resorcinol in 3 N HCl )

ii. Concentrated HCl.

2. Test solution.

Procedure
To 3ml of Seliwanoffs reagent in a test tube add 3 drops of test solution and heat the mixture to just boiling. A
positive reaction is indicated by tbe production of a red colour. Ketoses, free or combined (Fructose or Sucrose),
give a red colour. Prolonged boiling with aldoses is bound to give a false positive result, as the aldoses also start
giving a similiar reaction.

RESULT AND DISCUSSION:
The formation of' a reddish violet ring at the junction of the two liquids indicates the presence' of
carbohydrates.The blue colour produced disappears on heating and it reappears on cooling the solution.

For the Benedicts test, we got a negative result for fructose and for the Barfoed’s test we got a positive result.
Barfoeds tests for reducing monosaccharides. So if fructose isn’t a reducing carbohydrate, it can’t be a reducing
monosaccharide, which is just a specific type of carbohydrate.

However, fructose is an isomer of glucose, and in solution can be transofmred into glucose. Fructose itself has a
ketone group, but if it transofmred into glucose, it then has an aldehyde group. From the results and this
information,

For Bials test, all the soutions tested negative. Also for the Barfoeds test, we got a positive result for sucrose.
This test result can’t be correct because Barfoed’s tests for monosaccharides and sucrose is a disaccharide.
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Computerized System for pH Value  Determination  In  acid  Based  Titration

Ms. Priyanka A. Joshi , Ms. Shraddha G. Yardi and Ms. S.M.Bharambe.*
Department  of  Computer  Science  and  Information Technology

Moolji  Jaitha College , Jalgaon.

ABSTRACT :
The  purpose of  acid -base titration  is to determine the concentration of  base  with the help of  standard
solution of an acid and vice versa. Titration involves the determination of  volume of  the standard acid or base
required to completely react with the define volume of the other solution of base or acid. The point of
combination of  reaction is known as equivalence point.

The neutralization reaction can be used to monitor the progress of reaction that produce or consume hydrogen
ions.

The change of pH during the titration is conveniently represented by graph. The curve obtained by plotting the
pH as co-ordinate against the volume of acid or alkali added in ml as abscissa known as titration curve or
neutralization curve. These titration curves are used to detect the end point and selecting the suitable indicator
for the titration.

Keywords : pH,Ionization constants (Ka , Kb) , Indicators

INTRODUCTION:
The process of addition of solution from burette till the completion of the reaction in the conical flask which of
the substance to be quantitatively determined is termed as Titration.

The stage at which two solutions just completely react is the end point or the equivalence point. The end point is
detected by some change produce by the standard solution itself or by the use of another reagent known as
Indicator.

In practice a small difference usually occurs between the end point and the equivalence point. This difference is
known as Titration error.

.

In this software there are three forms which shows the titration process , pH calculation and titration curve based
on that calculation also the information part of it shows the general information about pH value, titration and the
indicators.

METHODOLOGY :
Titration  of  Strong  Acid  with  Strong  Base  :

In this titration the H+ ion concentration decreses as the titration progresses. The calculation of pH values at
different stages of  titration is done from the concentration of  H+ ions at those stages.

a. Determination of the initial pH of the solution

pH = - log (H+)
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b. Intermediate pH Values :

molarity of acid X  ml of acid - molarity of base X ml of base

Total amount of solution

c. Determination of  pH  at Equivalence  Point:

pH= - log(Kw)

d. Determination of  pH  after Equivalence  Point:

molarity of base X  ml of base - molarity of acid X ml of acid

Total amount of solution

Titration Curve  for  Strong  Acid  with  Strong  Base :

Titration  of  Weak  Acid  with  Strong  Base  :

In this titration  the weak acid is partially ionized. This ionization is depends upon its concentration. During the
titration H+ ions are neutralized to water and equivalent amount of salt is formed.

a. Determination of the initial pH of the solution

[H+] =         Ka X (molarity of acid)

pH = - log (H+)

b. Intermediate pH Values :

millimoles of acid - millimoles of base

Total amount of solution

millimoles of base

Total amount of solution

pH = - log ([H+])

c. Determination of  pH  at Equivalence  Point:

Kw millimoles of base

Ka Total amount of solution

pOH = - log ([OH-])

pH = 14- pOH

[ OH- ] =

[OH-]=

[H+]  =Ka X
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d. Determination of  pH  after Equivalence  Point:

millimoles of base - millimoles of acid

Total amount of solution

pOH = - log ([OH-])

pH = 14 - pOH

Titration Curve  for  Weak  Acid  with  Strong  Base :

Titration  of  Strong  Acid  with  Weak  Base  :

This titration is similar to the principle of titration of weak acid with strong base. But the titration curve of
strong acid-weak base is reversed to that of weak acid-strong base.

a. Determination of the initial pH of the solution

[OH-] =         Kb X (molarity of base)

pOH = - log ([OH-])

pH = 14- pOH

b. Intermediate pH Values :

millimoles of base - millimoles of acid

[OH-]  =Kb X Total amount of solution

millimoles of acid

Total amount of solution

pOH = - log ([OH-])

pH = 14- pOH

c. Determination of  pH  at Equivalence  Point:

Kw millimoles of acid

Kb Total amount of solution

pH = - log (H+)

[OH- ] =

[ H+ ]=
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d. Determination of  pH  after Equivalence  Point:

millimoles of acid - millimoles of base

[H+]  = Kb X Total amount of solution

millimoles of base

Total amount of solution

pH= - log ([H+])

Titration Curve for  Strong  Acid  with  Weak  Base :

CONCLUSION & RESULT:
An acid base titration in a chemistry ,allows   quantitative analysis of the concentration of base with the help of
standard solution of acid and vice versa.

In acid base titration acid react with base forming salt and water i.e. neutralization reaction. The nature of the
solution at the equivalence point depends on the nature of the salt formed. If acid and base both are strong
electrolyte then the solution at the equivalence point is neutral , with pH= 7.0 because salt formed does not
hydrolyte. But when either acid or base are weak electrolyte then the solution at the equivalence point is slightly
acidic or basic.

In this study we developed a computer based educational software for acid-base titration experiment. This
program consist of information and experimental parts. The information part was designed to help,  understand
the indicators, concepts of acid-base titration, pH and the experimental part simulates the titration process.

REFERENCES:
 www.Sciencedirect.com
 www.wikihow.com
 www.virtualimage.co.uk
 www.thelabrat.com
 www.dnzone.com
 www.siddharthrout.
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Electronic nose using Neural fuzzy logic And ANN

Paresh Deelip Pawar, Ravina Vinod Chaudhari, M. N. Lidhure*
Department of Electronics, M.J.College, Jalgaon

ABSTRACT
An electronic nose consists of mechanism of for identification of chemical detection such as an array of
electronic sensor and a mechanism for pattern recognition. For computing of electronic nose we use LAB-VIEW
software.
In this software Electronic nose is directly connected with DAQ board due to that output of gas is in digital form
and easy found the characteristics of specific gas. It is smart instrument to detect and distinguish complex odour a
sampling system is an array of chemical gas sensors. E- nose is compared to the olfactory system. I.e $ Human
lungs pump $ Biological detecting gas sensors detecting gas. like Olfactory system performs pattern recognition
artificial nose using an intelligent pattern classification algorithm I.e Artificial Neural Network. Its application is
in medicine/body function, food processing, industrial processes etc more.

Experimental set-up
 It is electronic nose which is made up of multi gas sensor in array format.
 Array of sensor in type like MQ-3,MQ-9,MQ-8,LM35,2025 etc.
 All sensor are of different designed which is made up of Metal oxide.
 For equal distribution of gas in airtight chamber we attached a fan.
 We attached a DAQ circuit for converting of analog signal in to digital form.
 For operation of fan and electronic nose array we gave 12volt DC power supply. For taking a sample we

used injection.
 For flushing the chamber after and electronic we used LPG flame.
 Electronic nose is combination of both Hardware &Software.

Analysis
 In electronic nose specially we analysed specific gas properties with the help of Lab-View software using

DAQ for data accusation.
 We tested Principal Component Analysis (PCA) to evaluate the ability of our sensor array to distinguish

between different groups of target gases according to their nature only in binary mixture and ternary mixture.
 By taking a sample of specific gas we get each characteristics of gas sensor.
 Above analysis is done with help of data acquisition system.
 Using Artificial Neural Network we form gas pattern for recognition of unknown gas sample.
 For each gas sample we take at least 5 readings.
 For proper analysis of each gas we take precaution like while on injecting gas sample chamber of array gas

sensor is perfectly airtight, input voltage to gas sensor is not above than 5 volt.
 For fruit ripening supervision we used Ethylene sensor.
 For each fruit like guava, apple, banana we take reading from unripe up to rust of fruit in this way it

electronic nose can be supervising for fruit ripening process we proved.

Result
Using electronic nose first we collect number of gases and taken the readings with the help of Lab-view software.
By this software we get a graphs of specific gas sample and also data of the gas sample.

After that we provide training session to electronic nose for detection of Unknown gases this will obtained with
the help of ANN(Artificial Neural Network).

For best result we taken more than one concentration sample for each gas.
 Identification of best cosmetic material.
 For identification of tea.
 For food processing. For medical purpose.
 For industries, laboratory.
 For supervising on fruit ripening processes.
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Electronic nose using Labview

Gayatri Ramesh Patil, Divyani Shivnarayan Patidar, M. N. Lidhure*
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ABSTRACT
An electronic nose consists of mechanism of for identification of chemical detection such as an array of
electronic sensor and a mechanism for pattern recognition. For computing of electronic nose we use LAB-VIEW
software. In this software Electronic nose is directly connected with DAQ board due to that output of gas is in
digital form and easy found the characteristics of specific gas. It is smart instrument to detect and distinguish
complex odour. a sampling system is an array of chemical gas sensors. E- nose is compared to the olfactory
system. i.e. Human lungs pump, Biological detecting gas sensors detecting gas. like Olfactory system performs
pattern recognition artificial nose using an intelligent pattern classification algorithm I.e. Artificial Neural
Network.

Its application is in medicine/body function, food processing, industrial processes etc. More.

Electronic nose Using Lab-View
Experimental set-up:-
 It is electronic nose which is made up of multi gas sensor in  array format.
 Array of sensor in type like MQ-3,MQ-9,MQ-8,LM35,2025 etc.
 All sensor are of different designed which is made up of Metal oxide.
 For equal distribution of gas in airtight chamber we attached a fan.
 We attached a DAQ circuit for converting of analog signal in to digital form.
 For operation of fan and electronic nose array we gave 12volt DC power supply.
 For taking a sample we used injection.
 For flushing the chamber after and electronic we used LPG flame.
 Electronic nose is combination of both Hardware &Software.

Electronic Nose using Lab-view:-
Analysis:-
 In electronic nose specially we analysed specific gas properties with the help of Lab-View software using

DAQ for data accusation.
 We tested Principal Component Analysis (PCA) to evaluate the ability of our sensor array to distinguish
 between different groups of target gases according to their nature only in binary mixture and ternary

mixture.
 By taking a sample of specific gas we get each characteristics of gas sensor.
 Above analysis is done with help of data acquisition system.
 Using Artificial Neural Network we form gas pattern for recognition of unknown gas sample.
 For each gas sample we take at least 5 readings.
 For proper analysis of each gas we take precaution like while on injecting gas sample chamber of array gas

sensor is perfectly airtight, input voltage to gas sensor is not above than 5 volt.
 For fruit ripening supervision we used Ethylene sensor.
 For each fruit like guava, apple, banana we take reading from unripe up to rust of fruit in this way it

electronic nose can be supervising for fruit ripening process we proved.

RESULT
Using electronic nose first we collect number of gases and taken the readings with the help of Lab-view
software.

By this software we get a graphs of specific gas sample and also data of the gas sample.

After that we provide training session to electronic nose for detection of Unknown gases this will obtained with
the help of ANN(Artificial Neural Network).
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For best result we taken more than one concentration sample for each gas.

Uses of electronic nose using Lab-View
 Identification of best cosmetic material.
 For identification of tea.
 For food processing.
 For medical purpose.
 For industries, laboratory.
 For supervising on fruit ripening processes.
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Study of APTI and Concentration of Particulate Matter at various parts of  Bhusawal
City

Dhananjay Patil, Kapil Thakur and Kiran Pawar*
Department of Environmental Sciences, Moolji Jaitha College, Jalgaon

ABSTRACT
The study examined concentration of particulate matter (SPM, RSPM) and air pollution tolerance indices (APTI)
of six plant species at three different heavy traffic areas of Bhusawal city, Jalgaon District, Maharashtra. Four
physiological and biochemical parameters; leaf relative water content (RWC) ascorbic acid content (AA), total
leaf chlorophyll (TCh) and leaf extract pH were used to compute the APTI values. The result showed that
Calatropis procera, Hyptis suaveolens and Ziziphus mauritiana showed higher APTI values and can be termed
as tolerant species while Dalbergia Sissoo and Leucaena leucocephala showed lower APTI values at almost all
three locations and hence are sensitive species.

Keywords: particulate matter, APTI, biochemical parameters, tolerant species, sensitive species.

INTRODUCTION
Today’s growing population and increasing urbanization has resulted in sudden increase in number of vehicles.
The problem posed with vehicles is due to discharge of pollutants (CO, HC, Pb, SOx, NOx, PM etc). It is known
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greatly by pollutant concentration due to their perennial habit (Raina and Sharma, 2003). Trees act as a sink of
air pollutants and this reduce their concentrations in the air (Prajapati and Tripathi, 2008).

STUDY AREA
Bhusawal is a city and a municipal council in Jalgaon district in the state of Maharashtra, India, located at
21°02′50.56″N and 75°47′15.99″E. After visiting the locations, ground observations of the sources of air
pollutants and their prone areas, 3 locations are selected for the present study. The locations are, Nahata College
Chowk, Pandurang Theater Chowk and Gandhi Chowk.

MATERIAL AND METHODS
 Monitoring of Ambient Air Quality
The study was carried out from May to September 2014 to study ambient air pollution status of Bhusawal city
with reference to parameters SPM, RSPM. The status of air pollution was monitored by using High Volume
Sampler (Envirotech APM 460 BL Respirable Dust Sampler-RDS) by sampling every month. SPM and RSPM
samples were collected by gravity settling method.

 Assessment of biochemical parameters of tree species (APTI)
The same six plant species were randomly selected from the immediate vicinity of the locations. The fully
matured leaves of selected plants were used and immediate taken to the laboratory. Samples were preserved at
40C for further analysis. The four main parameters namely Leaf extract pH, Relative leaf water content (RWC),
Total chlorophyll content (TCH) and Ascorbic acid (AA) were analyzed to compute APTI as per standard
procedures.

RESULTS AND DISCUSSIONS
 Concentration of Particulate Matter During the study, the maximum and minimum average concentration

of SPM was found at Pandurang Theater Chowk and Ghandhi Chowk respectively. The maximum average
concentration of RSPM was found at Pandurang Theater Chowk followed by Ghandhi chowk and Nahata
College Chowk.

 From the above observation it was found that, the Pandurang Theater Chowk is most crowded place as many
shops, commercial market are situated near this chowk. There is continues movement of many people with
their private vehicles. The Buses and trucks are also passes from this chowk. That is why the maximum
concentration of SPM, RSPM and concentration of atmospheric fungi is also maximum in this area.
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 Air Pollution Tolarence Indices
According to observed APTI values Calatropis procera shows the highest value at Nahata College Chowk
(25.05) and Hyptis suaveolens shows the highest value at Pandurang Theater Chowk (21.68) and also at Gandhi
Chowk (21.86) but Dalbergia Sissoo shows lowest values at Nahata College (18.76) and Pandurang Theater
Chowk (17.80) . While Azadirachta indica shows lowest value at Gandhi Chowk (15.75).

At Nahata College Chowk, the highest APTI values were observed at Calatropis procera and  Azadirachta
indica. The lowest values were observed at Leucaena leucocephala and Dalbergia Sissoo. At Pandurang
Theater Chowk, highest APTI values were recorded at Hyptis suaveolens and Ziziphus mauritiana while the
lowest values were recorded at Leucaena leucocephala and Dalbergia Sissoo. At Gandhi Chowk, the maximum
APTI values were found in Hyptis suaveolens and Leucaena leucocephala, which showed same values and next
in Calatropis procera. Low APTI values were recorded in Dalbergia Sissoo and Azadirachta indica.

CONCLUSIONS
From the study of ambient air monitoring data, it was concluding that the observed ambient air quality in terms
of SPM and RSPM was high at all locations beyond the National Ambient Air Quality Standards.

The concentration of SPM and RSPM were high in the month of May followed by June, July and August. In
August SPM was within permissible limits at Gandhi Chowk.

From the observed values of APTI of roadside planted tree species, it can be observed that Calatropis procera,
Hyptis suaveolens and Ziziphus mauritiana showed higher APTI values and can be termed as tolerant species
and can be planted roadside in heavy traffic areas to reduce air pollution. While Dalbergia Sissoo and Leucaena
leucocephala showed lower APTI values at almost all three locations and hence are sensitive species. They can
be used as indicators to air pollution or as biological indicators of air pollution.
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ABSTRACT

Air is most vital component of an environment without which nobody can survive. Today it is a well established
fact that the different Gaseous pollutants, Dust pollutants and Biological pollutants cause air pollution which
indicate the ambient air quality. Present investigation focuses on the concentration of dust pollutants and
variations in aeromycoflora of three different parts of Bhusawal city. During the study period it was found that
the concentrations of SPM and RSPM were high beyond the permissible limits at all locations. Deuteromycotina
is dominant group of fungi. Aspergillus was dominant genus at all study locations. Many fungal species of
economical importance are encountered from the air of the study area.

Keywords: Air quality, Biological pollutants, cardiopulmonary diseases, aeromycoflora, Deuteromycotina.

INTRODUCTION
Ambient air pollution in several large cities of India is the amongst the highest in the world (Agarwal, 2005).
According to an estimate, dust pollutants comprise around 40% of total air pollution problem in India (Khan et
al., 2005). Vehicular pollution contributes to 70% of total air pollution in Delhi, 52% in Mumbai and 30% in
Calcutta (C.P.C.B., 2003; Ghokale and Patil, 2004). Aerobiologists are mainly concerned with release,
dispersion and deposition of spores, interaction of spores with each other, pollution, environmental factors and
their impact on plants, animals and human beings (Srivastava, 1991).

The main objectives of the study are to determine the status of ambient air quality and study the diversity of
outdoor aeromycoflora at different locations of Bhusawal city.

STUDY AREA
Bhusawal is a city and a municipal council in Jalgaon district in the state of Maharashtra, India, located at
21°02′50.56″N and 75°47′15.99″E  having an average elevation of 209 meters (685 feet). After visiting the
locations, ground observations of the sources of air pollutants and their prone areas, 3 locations are selected for
the present study. The locations are, Nahata College Chowk, Pandurang Theater Chowk and Gandhi Chowk.

MATERIAL AND METHODS
Monitoring of Ambient Air Quality
The study was carried out from May to September 2014 to study ambient air pollution status of Bhusawal city
with reference to parameters SPM, RSPM. The status of air pollution was monitored by using High Volume
Sampler (Envirotech APM 460 BL Respirable Dust Sampler-RDS) by sampling every month. SPM and RSPM
samples were collected by gravity settling method.

Monitoring and Assessment of Atmospheric Fungi
Exposed petriplate method was used to obtain qualitative and quantitative estimation of air borne fungal spores.
Czapek Dox Agar was used as a Nutrient Medium. Petriplates were exposed to ambient air for 5-7 minute and
then brought to the laboratory. After 5 days observed the growth of fungal colonies and then recorded the
observation. Semipermant slides were prepared using Lacto phenol and Cotton blue. The fungi so trapped were
identified based on the colony character, morphological characters, visual identification by comparison with
reference slides, published literatures and culture plate identifications. The fungi isolated were identified using
relevant literature Ellis (1971, 1976), Subramanium (1976), Tandon (1971) etc.
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RESULTS AND DISCUSSIONS
Table No. 2 shows the concentrations of SPM and RSPM at study locations..

Monitoring
Period

Locations NAAQS
Nahata College

Chowk
Pandurang Theater

Chowk
Ghandhi Chowk

Months
(2014)

SPM

(µg/m
3
)

RSPM

(µg/m
3
)

SPM

(µg/m
3
)

RSPM

(µg/m
3
)

SPM

(µg/m
3
)

RSPM

(µg/m
3
)

Residential
Area

May 978.68 1255.38 1029.06 1446.89 1059.09 1345.72

RSPM
(µg/m3)

60

June 794.59 1032.53 947.12 1286.25 839.39 1190.47

July 528.1 843.76 687.36 1028.86 509.07 940.12

August 582.45 944.77 740.37 1109.37 449.34 817.53

September 697.79 1098.28 818.27 1202.58 528.22 937.08 SPM
(µg/m3)

100

Avg. 714.32 1034.94 844.44 1214.79 677.02 1046.18

SD 179.34 155.96 142.14 161.87 261.98 215.62

Table No: 2- Concentration of SPM & RSPM during study period

During the study, the maximum and minimum average concentration of SPM was found at Pandurang Theater
Chowk and Ghandhi Chowk respectively. The maximum average concentration of RSPM was found at
Pandurang Theater Chowk followed by Ghandhi chowk and Nahata College Chowk.

From the above observation it was found that, the Pandurang Theater Chowk is most crowded place as many
shops, commercial market are situated near this chowk. There is continues movement of many people with their
private vehicles. The Buses and trucks are also passes from this chowk. That is why the maximum concentration
of SPM, RSPM and concentration of atmospheric fungi is also maximum in this area.

In the present investigation, total 19 species belonging to 8 genera were isolated. Out of which single genus and
species i.e. Mucor racemosus is isolated from zygomycotina. Theilevia herbarum is from Ascomycotinia.
Deuteromycotina members are dominant. 17 species of 6 genera are from this group. Out of 17 species, 9 species
are belonging to Aspergillus, 4 species of Penicillium and single species of Alternaria, Cladosporium,
Curvularia Fusarium are isolated from the ambient air.

The maximum numbers of species were isolated during month of July from all the three localities while
minimum numbers of species were isolated during September. Locality wise maximum numbers of fungi were
isolated from Pandurang Theater Chowk followed by Nahata College Chowk and Gandhi Chowk respectively.

Other study areas, Nahata College Chowk and Gandhi Chowk were less traffic area with fewer movements of
people and vehicle. Hence the concentration of SPM, RSPM and atmospheric fungi were low as compare to
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Pandurang Theater Chowk. But the concentration of SPM and RSPM exceed the permissible limits in these
areas.

CONCLUSIONS
From the study of ambient air monitoring data, it was concluding that the observed ambient air quality was high
at all locations beyond the National Ambient Air Quality Standards. The concentration of SPM and RSPM were
high in the month of May followed by June, July and August. In August SPM was within permissible limits at
Gandhi Chowk. From the obtained data of atmospheric fungi, it can be concluded that great diversity of fungi
was observed in ambient air of all three study locations. Deuteromycotina forms and Aspergillus were dominant
in airspora. Distinct variation observed during monitoring period. Maximum number of fungi occurred during
July and August & minimum number of fungi occurred during May. From this observation we can conclude that
temperature affects the concentration of atmospheric fungi. Aspergillus species were dominant at every study
location.
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Pre-Monsoon Monitoring of Groundwater quality for Irrigation purposes in Konapur-
Nagulapally Watershed, Medak, Telangana - A GIS Approach
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ABSTRACT
Agricultural use of water accounts for nearly 70% of the water used throughout the world, and the majority of
this water is used for irrigation. This study was conducted to evaluate factors regulating groundwater quality in
an area with agriculture as main use. Forty one groundwater samples that are extensively used for irrigation have
been collected from open and tube wells from watershed area during pre-monsoon season. The collected samples
were chemically analyzed for major physico-chemical parameters such as pH, EC,TDS, Ca2+Mg2+, Total
Hardness,HCO3

-,Cl, SO42-, PO4
3-,NO3

-,F-, Na+, K+ and irrigation quality parameters such as Sodium Absorption
Ratio (SAR), Soluble Sodium Percentage (SSP) and Kelly’s Ratio (KR). By observing the results, it was found
that the parameters taken for the study of quality of groundwater are not suitable for agriculture. Spatial
distribution maps were generated in Arc GIS software to find the locational distribution of the irrigation water
quality parameters.

Keywords: Irrigation, Agriculture, TDS, SAR, GIS

INTRODUCTION
Water quality is vital for the success of agriculture, and in turn, proper agriculture management practices are
necessary to meet domestic water quality standards and provide for ecosystem health. Irrigated agriculture is
dependent on an adequate water supply of usable quality. Just as any water is not suitable for human beings, in
the same way, any water is not suitable for plant life. Water containing impurities, which are injurious to plant
growth, is not satisfactory for irrigation, and called unsatisfactory water. Water used for irrigation can vary
greatly in quality depending upon type and quantity of dissolved salts. Salts are present in irrigation water in
relatively small but significant amounts. The objective of this paper is to analyze the ground water quality to
check its suitability for irrigation purposes in SAT watershed and to assist in selecting suitable alternatives to
cope with potential water quality related problems that might reduce production under prevailing conditions of
use and to generate Spatial Distribution Maps of estimated irrigation water quality parameters using GIS
techniques to evaluate the unsuitable wells.

MATERIALS AND METHODS
Study Area
The watershed comprises the two adjoining villages namely Nagulapally and Konapur in Medak district, north-
west region of the state of Telanagana. A total area of 1185 ha out of 1220 ha has been taken up for the
watershed development. The watershed extends between 17° 27' to 18° 19' N and 77° 28' to 79° 10' E falling in
the topographical sheet nos. 56 F, G, J and K of Survey of India. The population of these two villages is 2944
(Nagulapally 1039 and Konapur 1905). Annual rainfall in the watershed area varies from 650 mm to 1000 mm.
The soil type is medium to deep black soils (vertic inceptisols to vertisols). Bt Cotton is predominant crop grown
and other annual crops include green gram, black gram, red gram, sorghum and chickpea.

Physico-Chemical and Irrigation Water Quality Analysis
pH, Conductivity, TDS and Turbidity were estimated by Digital pH meter, Digital conductometer, Digital
TDS and Digital Nephelo-Turbidity meter respectively.The chloride ions were determined titrimetrically using
AgNO3 method. Total alkalinity and bicarbonates were determined by visual titration method using methyl
orange and phenolphthalein as indicator. Total hardness and Calcium were estimated by EDTA titrimetric
method using EBT indicator and Magnesium ion by EDTA titrimetric method using Murexide indicator
respectively. Sulphates (Turbidimetric method), Phosphates (Ammonium molybdate method), Nitrates
(Brucine method) and Fluorides (SPANDS method) were estimated by UV-Visible spectrophotometer. Sodium
and potassium of the groundwater samples were measured by Flame Photometry.Irrigation water quality parameters were also calculated using water quality data in terms of SAR, KR, SSPand RSC.
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Preparation of spatial Distribution maps
Arc GIS software (Ver. 9.1) was used for digitization, generation of spatial and attribute database and for
preparation of various spatial distribution maps by inverse distance weighted (IDW) method.

RESULTS AND DISCUSSIONS
The results of physico-chemical parameters of groundwater and their statistical measures such as minimum,
maximum, range; average and percentage of samples exceeding the allowable limits by BIS (1998) are given in
Table 1 and classification of ground water based on irrigation water quality parameters for irrigation purposes
are given in Table 2.

Table 1 – Statistical measures of groundwater samples & critical measures exceeding the limits
Water Quality

Parameters
Units Mean Max Min BIS (1998)

Permissible
Limit

No. of samples
exceeding the

limit

% of
samples

exceeding
the  limit

pH 7.55 8.2 7.3 6.5-8.5 -- --
EC dS/cm 429.39 690 300 1500 -- --
TDS mg/L 346.24 551.7 220 2000 -- --
Turbidity NTU 3.70 20.2 1.7 -- -- --
Chlorides mg/L 220.52 424.8 77.9 1000 -- --
Total Hardness mg/L 425.61 700 260 600 03 7
Bicarbonates mg/L 600 1000 400 600 12 29
Sulphates mg/L 346.95 1020 120 -- -- --
Phosphates mg/L 21.30 102 9.3 -- -- --
Nitrates mg/L 172.07 282 90 -- -- --
Fluorides mg/L 0.69 1.2 0.3 -- -- --
Calcium mg/L 45.02 134 21 200 -- --
Magnesium mg/L 76.13 129 39.7 100 07 17
Sodium mg/L 549.51 1360 80 200 40 98
Potassium mg/L 16.34 122 10 -- -- --Out of all samples, Total hardness (7%), Bicarbonates (27%), Magnesium (17%) and Sodium (98%) werefound to exceed the permissible limits by BIS.

Table 2– Classification of Ground water based on irrigation water quality parameters
Parameter Range Water Class Samples Percentage

SAR <10
10-18
18-26
> 26

Excellent
Good
Doubtful
Unsuitable

08
16
11
06

19
39
27
15

KR < 1
> 1

Good
Unsuitable

01
40

2
98

SSP < 50
> 50

Good
Bad

01
40

2
98

RSC < 1.25
1.25 – 2.50

> 2.5

Good
Doubtful
Unsuitable

21
10
10

51
24.5
24.5

CONCLUSIONS
The analytical results revealed that pH, EC, TDS, Chlorides and calcium were found well within the permissible
limits given by BIS for irrigation waters. Higher concentration of total hardness (7%), Bicarbonates (29%),
magnesium (17%), sodium (98%), SAR (15%), KR (98%), SSP (98%) and RSC (15%) indicates signs of
deterioration as per BIS standards. The data structure shows that application of fertilizer for agricultural
contributing the higher concentration of ions in aquifer of Watershed area.  On the basis of SAR, RSC, and SSP
values, it can be observed that the groundwater sample are not suitable for irrigation purposes under normal
condition and requires special soil management and high leaching before use.Application GIS techniques to
democrate the locational distribution of the estimated irrigation water quality parameters through spatial
distribution maps proves to be an efficient tool to identify the suitable and unsuitable wells with good accuracy.
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Spatio-Temporal Variation of Industries in Jalgaon City

Mahendra D. Patil Nilesh R. Ramole Kalpesh H. Baisane, A.S. Bhole*
M. J. College, Jalgaon Dept. of Geography

ABSTRACT
The present study reveals four definite phases of Industrialization in Jalgaon city. The Study of Human
Geography has between the special scope of industrialization and more than effect by Geographical components.
According to the research paper because effect of the Industrialization In Jalgaon City. The Varies type’s of
Industries and Distribution of Industries in explained by the use for methodology is primary data, secondary data
and statistical method she is Nearest Neighbor

Keywords : Industrial agglomeration, Location distribution, Time Variation.

INTRODUCTION
The Industrial revaluation first started in Europe during the colonial time, the British took fall advantages of their
power. They provided for raw material of the India to England is ran their industries and in burn, sold the
manufactures good’s in Indian market, at the time of independence, Indian inherited a very weak Industries area.

The Indian Government realized that the economic development and growth of the country lay on the overall
progress of agriculture and industries.

Jalgaon is an important city of Maharashtra. Jalgaon City is an agriculture City queue to black cotton, Soil,
Banana and availability of monsoon rainfall. So we can observe that there are developments of Industries and
among them plastic and food Industries re in First number. It is developed due to location factor’s of Industries.
And the Establishment of the Total no of industries is 817 in Jalgaon city.

To study the Spatio-temporal variation of industries in Jalgaon city. This is a very important role of varies types
of industries and that is effect of Industrialization and development in this every city.

STUDY AREA
Location Map Of Jalgaon District

Fig 1.1 Location Map

Location  Map of Jalgaon City
Distribution of Industries In Jalgaon City

Fig 1.2 Location Map
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Jalgaon is located in north side of Maharashtra. Jalgaon city is district headquarter of the important city of
Maharashtra. The city having generally dry climate except in monsoon. Jalgaon city located on 220 55’ North
Latitude and 750 30’ East latitude.

Geographical Location: Jalgaon located in Jalgaon Tahasil of Jalgaon district. Jalgaon city is situated along the
both sides of N.H. No.-06 The Industrial region is situated in the south of Jalgaon between N.H. No.-06 and
State Highway No.-86. Situated of Girna River is the East side of Jalgaon city, which is following from north to
southwest.

(IV) Spatio - Temporal Variation of Industries In Jalgaon City (1960-2014)
•
The Beginning for Establishment of Industries In Jalgaon City.

Types of
Industries

Sr.
No.

Establishment Date Communication
Address

Enterprises name Products Name

Fabrication 1 16/06/1966 A-66 Estate Jal Khambete Fabrication

Other 2 25/05/1977 B-20, MIDC Rukhma Industries Chlorinated
paraffin

Offset 3 27/02/1980 E-26, MIDC Rangrekha Printers Pvc stickers

The Recent Establishment is No. of Industries in 2014.

Sr.
No.

Name of Product vice Industries Total Quantity Average

1 Food 101 101

2 Chemical Paints 40 40

3 Electrical 95 95

4 Iron & Steel, Furniture 47 47

5 Oil cakes, Oil 54 54

6 Cement – Concrete Blocks, Tiles 14 14

7 Water 9 9

8 Boxes, Board, Paper, Bags 29 29

9 Pharmaceutical 3 3

10 Offset 22 22

11 Plastic 219 219

12 Garments & Washing product 18 18

13 Jewellery Enterprises 37 37

14 Rubber Product 9 9

15 Other Products 95 95

16 Fabrication & Fertilizer 25 25

Total 817
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Factor’s influencing the location of Industries in Jalgaon City
Industries are not evenly distributed in all parts because their location depends upon various factors. Generally
the industries are associated with natural and human resources.

The following are major factor’s which influence the location of Industrialization in Jalgaon City.
1. Raw material
2. Market
3. Capital
4. Labour
5. Power Resources
6. Transportation Facilities
7. Government Policy

In Jalgaon city government policy is plays satisfactory role for the development of industries.

METHODOLOGY
To study the spatio-Temporal Variation of Industries In Jalgaon city. In the use for the data of Government
office and collect the data for self field works. In the use of data for 1960 to 2014 this data analysis of varies
type’s of Industries in Jalgaon city. To study the Industrial variation in Jalgaon city these between the more than
food and plastic industries establishment in Jalgaon City.

There is use for following to method of the spatio-Temporal variation of Industries in Jalgaon city.

1) Primary Data

2) Secondary Data
This is two types of data in use for they Industries variation and Distribution in Jalgaon City. There is use for
second method the Nearest Neghiobor.

FINDING AND SUGGESTIONS
1. We can observe, day by day increasing demand of plastic product (Mat.Pipe,Toy’ etc.) are increase the

industrial production. The availability for local market responsible and increasing of Industrial production.
2. We can observe, the easily availability of various locational factor’s such as raw materials, capital, market,

Government policy etc. are the favorable for the growth of food Industries and plastic Industries In Jalgaon
City.

3. In this way, we can find the market is one of the major location factors of all industries in Jalgaon City.

SUGGESTIONS
1. Government should give subsidies in bank loan to industrialist and reduce the sale tax as well as they

should offer the land in cheap rate.
2. Government and industrialist should be informed to college student about this plant in the syllabus of

Junior and senior college student.
3. Government should be organized the camp of farmer and they give importance of the chemical fertilizers

and manure in this camp.
4. Government should not only reduce the charges of electric bill but also they must be neglected the water

supply charges.
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Defined:
1.  Clustered distribution 2. Spatial
3.  Random distribution 4. Sze
5.  Uniform distribution 6. Positive correlation
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भोकर भादली या गावातील पक पती ती ल झालेला बदल

ãäÌã‡ãŠãÔã ¹ãÆ‡ãŠãÎã ¦ãã¾ã¡ñ , —ãã¶ãñÎÌãÀ Ÿã‡ãŠÀñ ›ãè. Ìãã¾ã. ºããè. †. (¼ãîØããñË)  ½ãî. •ãñ. ½ãÖããäÌãª¿ããË¾ã, •ãßØããÌã.

ÔããÀãâÎã : •ãËª Øã¦ããè¶ãñ Öãñ¥ããÅ¾ãã ãä¹ã‡ãŠãâÞ¾ãã ºãªËã½ãìßñ ¶ãÌã¶ãÌããè¶ã ¦ãâ¨ã—ãã¶ã ãäÌã‡ãŠÔããè¦ã Öãñ¦ã ‚ããÖñ. ¦¾ãã½ãìßñ ‚ãã£ãìãä¶ã‡ãŠ ãä¹ã‡ãŠãâÞãã

Ìãã¹ãÀ ½ããñŸ¿ãã¹ãÆ½ãã¶ãã¦ã Öãñ¦ã ‚ããÖñ. ¦ãÔãñÞã ¼ããñ‡ãŠÀ ¼ããªËãè ¾ãã ØããÌãã½ã£ããèË ¹ãÆÎ¶ããÌãËãè ¦ã¾ããÀ ‡ãŠÀì¶ã ÔãÌãñÃàã¥ã ‡ãŠñËñ ‚ãÔã¦ãã ‚ãÔãñ

ãä¶ãªñÃÎã¶ããÔã ‚ããËñ ‡ãŠãè, ¾ãã ØããÌãã½ã£¾ãñ ‚ãã£ãîãä¶ã‡ãŠ ãä¹ã‡ãŠãâÞããè Îãñ¦ããè ‡ãŠñËãè •ãã¦ã ‚ããÖñ.¦¾ãã½ãìËñ Öãñ¥ããÀã ãä¹ã‡ãŠãâÞãã ºãªË Öã Ìãã¤¦ãÞã

‚ããÖñ. Ö¿ãã ‚ãã£ãìãä¶ã‡ãŠ Îãñ¦ããè ¹ã£ª¦ããè¦ã ãäÌÖÌãÀ ¾ããâÞããè †‡ãŠ ãäÌãÞãË¶ã ¹ã£ª¦ããèÞ¾ãã „¹ã¾ããñØã ‡ãŠÀì¶ã •ããÔ¦ã ¹ãÆ½ãã¥ãã¦ã ‡ãŠãñ¥ã¦ãñ ãä¹ã‡ãŠ

Üãñ¦ãËñ •ãã¦ãñ Öñ ŸÀÌãËñ •ãã¦ãñ.

उे : हवामान बदलामुळे पक पती त झालेया बदलांचा सवण कन अया स करणे. पका ं चे संयोग
ओळखणे.

ता वना : जळगाव हा जह ा कृषीधा न जह ा आहे. शेती हा येथील लोकांचा मुय यवसा य आहे.

अया सा चे हे ा मी ण असया ने जवळजवळ ९०% लोक शेतीयवसा या तच गुंतलेले आहे. अलीकडे
वातावरणातील झालेया बदलामुळे सया शेती यवसा य ह अडचणीत येत आहे.भोकर गाव जळगाव
शहराजवळ असया ने रोजगारासाठ थला ं तर ,मजुरांचा ,हवामान बदल ई.या परणा मा मु ळे शेती
यवसा या ला अवकाळ आली आहे. हवामान बदलाया परणा म मुयवे कन अनधा य पका ं वा र होत
असया ने दरवष शेतकया ं ना या चा फटका बसत आहे. या मु ळे शेतकर धाय पका ं ची लागवड
करया वषयी रोखीया व बागायती पका ं कड े वळतआहेत.

था न : भोकर हे गाव महारा राया ती ल जळगाव तापी दण दशे ला बसलेले आहे.

तेथील था न २१’१०’०’’ N आण रेखावृय ता न ७५’२२’०’’E इतके आहे.

माहती संकलन व अया सपदती : तु त अया सा सा ठ भोकर गावातील शेतकया ं कड ू न ा वली ा रे
पका ं खा ली ल अया सा सं बंधी ची माहती गोळा करया त आली.या माहती चे संकलन कन
केले. पक - संयोग पदती चा अवलंब करया त आला व वे षणा व न काढया त
आले.

सुचवलेली कापि नक तावक मा िनके :
(Theoretical Standard Suggested by Weaver)

अ. . संयोग वचलन पके
१. एक पक संयोग २४३७.३९ कापूस
2. दोन पक संयोग ३०४.९९ कापूस,केळ
३. तीन पक संयोग २८१.४ कापूस,केळ ,ऊस

यामा णे पक संयोग िनत करया सा ठ वहर यांनी पुढल सूा ं चा वापर केला आहे.

D=
∑ वरल सुा त

d ddd=वचलन , d=वचल नाचा वग, n =पका ं ची संया
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१. एक पक संयोग
Theoretical Standard= १००% पका खा ली ल शे = ४९.३७%फरक ( Difference ) (d)= ५०.६३%

d2= २४३७.३९∑ 2= २७३७.३९∑ = २४३७.३९∑ = २४३७.३९

2. दोन पक संयोग
Theoretical Standard= ५०% ५०%

पका खा ली ल शे = ५०.६३% २५.३१%
फरक ( Difference ) (d)= ०.६३% २४.६९%

d2= ०.३९६९ ६०९.५९∑ 2= ६०९.९८∑ = २४३७.३९∑ = २४३७.३९
3. तीन पक संयोग

Theoretical Standard= ३३.३% ३३.३% ३३.३%

पका खा ली ल शे = ५०.६३% २५.३१% ११.३९%

फरक ( Difference ) (d)= -१७.३३% ७.९९% २१.९१%
d2= ३००.३२ ६३.८४ ४८०..∑ 2=८४४.∑ =८४४.

३∑ =२८१.४
संशोधन पती :-

 संशोधन पती मये आकडेवार गोळा करणे िमळालेया आकडेवारचे सांयी क पती वापन पृथकर ण
कन वे षण करणे व काढणे.

 आकडेवार गोळाकरया सा ठ तयार कन शेतकया ं कड ू न ती भन घेया त आली. उपलध
माहती चे पक संयोग पती कती पक संयोग पती ने पका ं ची लागवड केळ जाते ते काढले व
या नु सा र पक संयोग लावले.

भोकर भादली या गावातील पक पती ती ल झालेला बदल :

भोकर व भादली या गावामये आह जवळ–जवळ ३० शेतकया ं या १६१ एकर जमीनीचे सवण
केया नं तर असे िनदशना स आले क ३० शेतकया ं ची जमीन १६१ एकर इतक असून या ती ल १४८ एकर ह
लागवड खालील जमीन आहे. आण १३ एकर ह नापीक जमीन असया ने तीचा वापर केला जात नाह .धाय
पक सवण केया वर असे ला त आले क जवळ-जवळ सव शेतकर कपाशीचे उपन फार मोया मा णा त
घेतात. आण मागील काह या वष जात मा णा त ओलीता खालील कपाशीची लागवड ह केली जात
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आहे. तसेच इतर पके ह ओिलताखाली घेतली जातात. तसेच या वष जात मा णा त आधुिनक
यंा चा ,रासायिनक खतांचा, कटकना शका ं चा वापर सुा केला आहे.

अ. जमीन कती एकर
मये

पके

१) कोरडवाहू जमीन ४५ कापूस,सोयाबीन,मका,वा र ,बाजर ,तूर,

हरभरा ई..

२) ओलीत जमीन १०३

कापूस,ऊस,केळ ,गहू ,मका, हरभरा,तूर
फळभाया :टमाट ,वांगी,गवार,

कांदा,गोबी ई.

पालेभाया :-

पालक,मुळा,कोिथंबीर, मेथी,शोपालक आंबट चुका ई.

१. या ओलीत पका ं सा ठ आधुिनक तंा न ाचा उपयोग सुा पायला िमळाला
उदा. ठबक िसंचन,पं कुलर

२. रासायिनक खते व कटक नाशके यांचा सुा वापर फार मोया माणात कला जातो.
उदा. युरया ,ड .ए.पी.,पोया श ,१८.१८.१०, भूधन रासायिनकखते वापरात आणतात.

¼ããñ‡ãŠÀ ¼ããªËãè ¾ãã ØããÌãã¦ããèË ¶ãõÔããäØãÃ‡ãŠ ¹ããäÀãäÔ©ã¦ããè :

हवामान : भोकर या गावामये उपयु असे उण व कोरडे हवामान आहे. हे हवामान तेथील केळ
कापूस वा र अशा पका ं सा ठ उपयु आहे.

तापमान: सरासर तापमान डसबर ते जानेवार या १०°c ते १५°c आण माच
ते एल या महया त ३०°c ते ३५°c असते.

पजय : वृी चा सवसा धा रण का र हणजे पाऊस होय .पावसाचा ०.५ िम.मी या सा वे ा जात आकाराया
थबा या वृी हणजे पाऊस होय. भोकर या गावात जोरदार पाऊस पडत असया ने काह वेळेस
गारांसह पाऊस पडत असतो. तसे पहेले तर या गावामये साधारणतः मयम पाऊस पडतो.
भूजल (भूगभ जल): शेतीला पाणीपरुवठा करणारा सवात महवा चा ो त हणजे भूगभ जल होय. नद
काठावरच भोकर गाव वसलेले असया ने व नदया गाळाया संचयनामुळे भूगभ जलाची पतळ ७०ते १००
फुटावर आहे. भोकर या गावात ७५% शेतकया ं या शेतात टयूबवेल (बोअरवेल) बोरवेल आहेत. या बोरवेलया
ा रे जिमनीतून पाणी वर काढून ते ठबक िसंचन, तुषार िसंचनाा रे कव ा दांड पाणी यांया सहाया ने पका ं ना
पाणी पुरवले जाते.

पके : भोकर या गावामये सवण केया स असे िनदशना स आले क , भोकर या गावात दोह का रचे पके
घेतली जातात.

खरप : या माये केळ , कापूस, वा र , बाजर , मका ,मुंग, उडद , चवळ इ.

रबी : हरभरा,गहू ,ऊस, इ. पके घेतली जातात.

बागायती : केळ ,ऊस,भाजीपाला,कापूस ई. पके घेतली जातात.
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कल कसा बदलला: पका ं मधी ल वाढ आण आधुिनक तंा न रासायिनक खते , कटक नाशकंचा
वापर आण पक पती चा उपयोग कन गावातील काह कल बदलला .

कोणया पका ं चा बाबती: केळ ,ऊस,कापूस,गहू ,मका,वा र ,फळ-भाया ,बाजर इ. पका ं चा बाबत पक बदल
पत वापन चांगया का रचे उपन िमळावे हणू न या पका ं मु ळे या पती मु ळे कल बदलला.
प कांपासून िमळणारे उपन : पक बदल पती वापन काह वाढ झाली असून ते
आता समृ झालेले आहेत .ये क शेतकया चे उपन मागील काह वषा पेा २०% ते ५०% इतक वाढ
झालेली आहे.

खते :खते हे दोन का रचे वापरले जातात. जैवक खते : शेणखते , गांडूळ खते ई. रासायिनक खते :

युरया ,१८,१८,१० भूदन, २०,२०,१३ शूल , १८,१८,२० सरदार अशा अनेक का रची रासायिनक खते वापरली
जातात.

बया णे ( उच पैदास बी-बया णे ): आधुिनक कृषी संशोधणामुळे उच पैदास बी-बया णे यांचा वापर भोकर या
गावात केला जातो. यामुळे कृषी उपा दना त आधी पेा जात मा णा त वाढ दसू न येतो.
सामाजक वआिथक सुधारणा :

आह गावामये सवण केले असता गावातील एकून ३० शेतकया ं ची मुलाखत घेऊन आह या ं ना बदल
झालेया पका ं या बाबतीत वचा न या ं ची तयार केलेली आहे. आमया सदर सवणा त ू न असे
िनदशना स आले क , भोकर या गावातील सामाजक कायमा मये व आिथक सुधारया कड े अिधक ल
कत केले जात आहे .या गावात ववध का रचे सांकृ ितक कायम भजन, कतन , गणेशउसव , दुगसव ,

महासा ह ई. का रचे सामाजक व सांकृ ितक कायम पार पाडले जातात. तसेच गावाशेजार वीटभट ,शेत
मजूर,ई.कामामुळे या गावात रोजगार पुरवले जातात .तसेच या गावाजवळ जळगाव हा गत शील जह ा
असया मु ळे या गावातील लोक midcmidcMIDC ा रे रोजगार पुरवले जातात. यामुळे लोकांना आिथक
रोजगाराचा लाभ होतो.या मु ळे आिथक सुधारणा वर भर होते.

संदभ:-

१.एस.ह .ढाके व इतर-कृषी भूगोल,पेज.न.ं ९०-९१-९२.

2.सामजक वआिथक अहवाल २०१२-१३.

३. GAZETIEUR जळगाव.

४.DISTRICT PLANING MAP OF JALGAON DISTRICT.
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Site Selection for Rain Water Harvesting and Soil Conservation by using RS and GIS
Techniques in Jalgaon District

Jayesh R. Patil1, Rupesh V. Jawale1, Dipak L. Chavhan1, Chetan D. Mahajan2*
1Department of  Geology, 2JalaSRI-Watershed Surveillance and Research Institute,

Moolji Jaitha College, Jalgaon

ABSTRACT
Successful agriculture depends on healthy soil and availability of water. In Economic Survey 2011-12, the
Maharashtra government have highlighted the poor performance of irrigation sector. It reflected only a 0.1 %
increase in the irrigated area in the decade from 2000-01 to 2009-10(CMIE). The total expenditure towards
irrigation is also among the highest in Maharashtra, compared to other states. Despite this, agriculture in the state
continues to be largely rain fed. This condition occurred because of wrong site selection for the water harvesting
structures. In present investigation, focus is made on the application of the modern geospatial tools like RS and
GIS for site selection of water and soil conservation structures. By using these tools thematic maps of different
parameters like settlement map, reserved forest map, slope map, soil depth map, drainage map, geological
structures map, rainfall map, land use land cover map, ground water prospect map etc. are prepared. These maps
are weighted over layered in Arc GIS and generated site suitability maps for conservation structures like
continues contour trenching, check dams and percolation tanks.

Keywords : Site Suitability, Remote Sensing and GIS

Introduction

Remote Sensing (RS) and Geographical Information System (GIS) both systems are very useful in the field of
natural resource management, environmental analysis, transportation management, planning and development of
area, etc. There are many applications of this fast developing system, which is very useful for efficient and
speedy work. Fertile soil and clean water are both renewable resources in natural systems and, when managed
properly, can also be renewable resources in the context of agricultural production. The aftermath of unscientific
exploitation of groundwater is that the people were moving towards water stress condition. An integrated study
covering the aspect of soil and water conservation is a crucial requirement of the present day and it will help to
next generation to move in this direction. The study focuses on development of remote sensing and GIS based
analysis and methodology in soil and water conservation studies in watershed.

Fig. 1 Location Map of Study Area



A Compendium of Research Articles by Budding Researchers (Vol.-6), 2014-15 (ISBN No. 978-81-930867-5-9)

142

Fig.2 Flow Diagram of Methodology

METHODOLOGY

RESULT AND DISCUSSION
The satellite remote sensing enables generation of timely, reliable and cost effective information on various
natural resources like geology, structure, geomorphology, drainage, land use/ land cover, soil and forest cover
(Joshi 1992).

For many hydrological purposes, remote sensing data alone are not sufficient and need to be integrated with data
from other sources. Hence a multitude of spatially related (i.e. geographic) data concerning slope, rainfall
vegetation, geomorphology, depth of weathering, pre-monsoon and post-monsoon groundwater level fluctuations
and characteristics of soils have to be considered (Rokade 2003). In the present investigation, various thematic
maps have been generated from the satellite data, existing maps, topographical maps and field observations
(Rokade, 2003 and Rokade et al. 2004). These maps were weighted overlayered according to given assaying
value by using Arc GIS Software and generated site suitability maps for soil and water conservation structures.

Table 1. Site selection criteria for rain water harvesting and soil conservation structures

Conservation
Practices

Site Selection Criteria

Continues
Contour
Trenching
(CCT)

 Settlement and any geological structures must be neglected (Periphery of 200 m).
 Restricted area- Reserved Forest, Previous conservation structures.
 Suitable criteria- more than Slope 10% , Soil Depth <25, drainage order 1 and 2,

Ground water prospect generally low water table area select

Check Dams  Settlement and any geological structures must be neglected (Periphery of 200 m).
 Restricted area- Reserved Forest, Previous conservation structures.
 Suitable criteria- Slope 0 to 10%, Soil Depth <25, drainage order 2and 3, Ground

water prospect generally low water table area select
Percolation Tank  Settlement and any geological structures must be neglected (Periphery of 200 m).

 Restricted area- Reserved Forest, Previous conservation structures.
 Suitable criteria- Slope 0 to 10%, Soil Depth <25, drainage order 2, 3 and 4, Ground

water prospect generally low water table area select
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Table 2. Suitable area for conservation structures
Tehsilwise database (in Sq. km.)

Tehsil of
Jalgaon district

High
Suitable

Less
Suitable

Not
Suitable

Chopda 321.91 70.23 759.88
Raver 61.80 189.89 688.72
Yawal 217.98 141.85 563.56
Amalner 228.65 73.88 540.00
Muktainagar 196.35 49.44 396.43
Jalgaon 386.80 15.73 417.72
Dharangaon 237.64 10.96 213.56
Bhusawal 198.60 27.81 220.56
Erandol 265.73 2.81 241.67
Parola 437.36 1.40 352.17
Bodwad 110.96 0.00 267.02
Jamner 783.15 2.81 565.26
Pachora 278.09 182.30 355.89
Bhadgaon 237.92 45.79 198.27
Chalisgaon 489.61 138.76 579.77

Total 4452.55 953.66 6360.50

Fig 3. Tehsilwise difference of Jalgaon district

Fig 6. Site Suitability Map & Govt. Projects Fig 7. Site Suitability Map for CCT with RF

Fig 4. Site Suitability Map for PT & CD Fig 5. Site Suitability Map for CCT
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CONCLUSION
The Remote Sensing and GIS techniques are very valuable to find out the suitable sites for soil and Water
conservation structure. This research study using RS and GIS is proven as superior techniques, which utilize less
time, very good accuracy and capacity to handle wide-ranging data set as well as larger geographical area to
identify preliminarily rainwater harvesting potential sites. As per the results, the highly suitable area covers
4425.55 sq.km, less suitable area covers 953.66 sq.km and not suitable area is 6360.50 sq.km. of Jalgaon district.
Highly suitable areas for soil and water conservation are found in Raver, Yawal, Pachora and Chalisgaon tehsils.
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Forest Fire Risk Zone Assessment using Geoinformatics tools in Jalgaon district,

Maharashtra, India

Anagha Joshi, Shital Bavaskar and Tushar Chaudhari*,
Dept. of Geoinformatics & JalaSRI, Watershed Surveillance & Research Institute,

M. J. College, Jalgaon, (MS) India

ABSTRACT
Forests have been an integral part of human ecosystem. It has major role to play in the human life and
environment. A forest fire can be a real ecological disaster, regardless of whether it is caused by natural forces or
human activity. It is impossible to control nature, but it is possible to map forest fire risk zones. A precise
evaluation of forest fire problems and decisions on solution methods can only be satisfactorily made when a fire
risk zone map is available. The tools of geoinformatics like Remote Sensing (RS) and Geographical Information
System (GIS) plays crucial role in mapping forest fire zones. IRS P6 LISS III data was used to generate
vegetation as agriculture map. CartoDEM was used to derive slope and aspect map. ArcGIS 9.2 software was
used for data generation and analysis. The appropriate weights were assigned to each factor. The weighted
overlay analysis was done by using weighted overlay tool in ArcToolbox. The map generated from weighted
overlay analysis shows the forest fire risk zones. There are 6 spots in the forest have a highest possibility of
forest fire, 64 spots have a medium possibility and 3 spots have low possibility of forest fire.

Keywords: Forest fire risk zone map, DEM, GIS, Remote Sensing.

INTRODUCTION
Forests have been an integral part of human ecosystem. It has major role to play in the human life and
environment. Forest not only produces timber products but also protects wildlife. Due to natural causes and
human interference, forests have been degrading. Forest fire is one of the most important responsible causes for
forest degradation. Forest fire causes enormous damage to biotic resources and habitats of wildlife. Land use
pattern, anthropogenic activities and change in the weather conditions are the responsible factors for forest fire. .
Remote Sensing (RS) and Geographical Information system (GIS) plays crucial role to deal such complex
problems. The tools in RS and GIS are able to use information from various themes to get the accurate results.
These tools help to reduce the cumbersome field work to locate the sites. The majority of forest fire in India is
caused because of human interference (Bahuguna 2002). In India, about 35 million ha areas burnt per year
(Kunwar et al, 2003). According to Forest Survey of India, there were 250844 incidences of forest fires occurred
in India between January 2000 to September 2014. For the same period, Maharashtra faced such disastrous
incidence 18228 times. Day by day such incidences are increasing and damaging the forest and ultimately the
whole forest ecosystem.

RESEARCH PROBLEM STATEMENT:-
The forest fire damage the not only the biodiversity of forest but also the environment. The traditional techniques
used to deal the problem are very old. These techniques are totally human dependant. The knowledge base of the
foresters is used to locate the probable sites. This may leads to the chances of errors in the results. So, there is an
urgent need to use well developed toolbox to answer such complex problems. For this research, the study area is
Jalgaon district. The forest cover of Jalgaon is about 10% and there are 176 incidences of forest fire between
January 2000 to September 2014.

Research Objectives:-

1. To identify the forest fire risk zones in the Jalgaon district.

2. The study locate the fire risk zones with the help of map

3. This study is going to suggest preventive measures to reduce the forest fire incidences.
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STUDY AREA
The study area for this research is Jalgaon district. The Jalgaon district is located in the northern region of the
state of Maharashtra. It is bounded by Satpuda mountain ranges in the north, Ajanta mountain ranges in the
south, Dhule district in the west and Buldhana district in the east. The district, lies between 20º 16’ 13.88” N -
21º 24’ 56.51” N latitude and 74º 45’ 42.48” E - 76º 23’ 44.77” E longitude. The area of Jalgaon district is
11,765 sq km. The average altitude of the district is 507 m Jalgaon district consists of 04 subdivisions and 15
tehsils. The average annual rainfall in the district is 740.7 mm. With over 10% forest cover, Jalgaon has
reputation of being one of the most biologically rich districts of State Maharashtra.

METHODOLOGY:-

All the satellite data and thematic data used in the research were in UTM Projection with WGS84 as a datum.
The IRS P6 LISS III satellite data of year 2011 was used to generate vegetation map. The visual interpretation
technique was used to generate the map. The vegetation map is sub-categorised in 10 classes. The classes were
named as Forest Anjan, Bamboo, Mix Dry Decidious, Salai, Teak, Grass land, Prosopise Julifera, Teak Mix,
Scrub Mix, Salai Mix. The digital elevation model (DEM) CartoDEM is procured from NRSC website. The
CartoDEM is used to derive slope and aspect map. The slope and aspect map played crucial role in the forest fire
zone modelling. The village map is used in the study. Various buffer levels were created so that nearer the
village to the forest may cause high risk of forest fire. The buffer levels were 250m, 500m, 750m and 1000m.
The multiple ring buffer of ArcMap was used to generate the village buffer map. The agriculture buffer map was
derived from the agriculture map. The buffer levels were 100m, 200m, 300m, and 400m. All these data are
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classified as per the need of the study by using reclassify to present in the ArcToolbox. New reclassified layers
were used to assign the appropriate weights. The weight of each factor present in each layer is decided

RESULT

CONCLUSIONS
 Geoinformatics tools are very helpful in solving real life complex relationship problems.
 Outcome of such research help improve forest management practices. This will reduce disastrous incidences

of forest fire.
 It is very easy to plan preventive measures of such complex problem
 Other contributing factors of forest fire should take into account to refine the work.
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Risk
Zone

No of
spots

Hotspot1 06

Hotspot2 64

Hotspot3 03

Table:-No of forest fire risk zone



A Compendium of Research Articles by Budding Researchers (Vol.-6), 2014-15 (ISBN No. 978-81-930867-5-9)

149

Mathematics



A Compendium of Research Articles by Budding Researchers (Vol.-6), 2014-15 (ISBN No. 978-81-930867-5-9)

150

On Co-Ideals in Ternary Semirings

Pooja R. Sharma and Punam P.  Gurubakshani,
K. J. Ingale* and J. N. Chaudhari*

Department of Mathematics, M. J. College, Jalgaon
E-mail: jnchaudhari@rediffmail.com

ABSTRACT
In this paper, we introduce the concept of maximal co-ideal, co-homomorphism of ternary semirings and we
obtain a characterization of maximal co-ideals in the ternary semirings i) (Z–, + , · ) and ii) (Z+, max , min). Also
we prove: “If A is a proper co-ideal of a ternary semiring S such that S – A is an ideal of S, then there exists a
ternary co-homomorphism from S onto B= {0, 1}”.

Key words: Ternary Semiring, co-ideals, maximal co-ideals, Ternary co-homomorphism.
*Address to whom the correspondence should be made (Supervisor)

INTRODUCTION
The concept of ternary semirings is introduced by T. K. Dutta and S. Kar in 2003 in their research paper namely
"On regular ternary semirings". Recently, J. N. Chaudhari and H. P. Bendale  introduced the concept of co-
ideals and subtractive co-ideals and proved the several analogous results from semirings. We refer [4], for the
definition of semirings, [5] for ideals, finitely generated ideals, ternary semirings and [1] for co-ideals,
subtractive co-ideals in ternary semirngs. The set of non-negative (non-positive) integers is denoted by Z+(Z– ).
In this paper, we introduce the concept of maximal co-ideal, co-homomorphism of ternary semirings and we
obtain a characterization of maximal co-ideals in the ternary semirings i) (Z–, + , · ) and ii) (Z+, max , min). Also
we prove: “If A is a proper co-ideal of a ternary semiring S such that S – A is an ideal of S, then there exists a
ternary co-homomorphism from S onto B= {0, 1}”.

Main Results:

Definition 1.1: A proper co-ideal I of a ternary semiring S is said to be maximal if J is a co-ideal of S with I  J
 S, then I = J or J = S.

Theorem 1.2: A co-ideal I of the ternary semiring S = (Z–, + , ·) is maximal if and only if I = {x  Z– : x  –1}.

Theorem 1.3: A co-ideal I of the ternary semiring S = (Z+, max , min) is maximal if and only if I = {x  Z+ : x
 1}.

Definition 1.4: Let S and S’ be two ternary semirings. The map f : S  S’ is called co-homomorphism if it
satisfy the following conditions:

(1) f (abc) = f (a) f (b) f (c) for all a, b, c  S.

(2) f (a + b) = f (a) + f (b) for all a, b  S.

(3) f (0) = 0.

(4) f (e) = e where e is the identity element in S.

(5) If f (r) = e, then f (a + r) = e for all a  S.

Theorem 1.5: If A is a proper co-ideal of a ternary semiring S such that S – A is an ideal of S, then there exists a
ternary co-homomorphism from S onto B= {0, 1}

CONCLUSION
As the additive inverse is absent in the algebraic structure of ternary semiring, it is a big challenge to work in the
theory of ternary semirings. Since the theory of semirings is not too old topic and have wide applications in
Mathematics and theoretical computer science and ternary semiring is a generalization of semirings, the
researchers have wide scope to study theory of ternary semirings and then to give applications in theoretical
computer science.
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Isolation of Xanthomonase spp from infected citrus plant parts

Joshi.Vrushali.V., Pawar. Jayashri.R., Sapkale.Ruchita.B., Sarkar Shreeya.S*
Department of Microbiology, Moolji Jaitha College, Jalgaon, 425001

ABSTRACT
Certain species of Xanthomonas spp are well known plant pathogens (phytopathogens). Phytopathogens
frequently inhibit non host plants (where disease symptoms are not apparent) and from there become transmitted
to host plants and initiate infection. The pathogen releases plant toxins, lytic enzymes, plant growth factors, and
other substances that destroy or distort plant tissues. Xanthomonase spp causes the disease citrus canker in
citrus plants such as lemon, orange, sweet lime etc. This bacterium causes the most conspicuous disease in the
citrus orchards, commercial farms, backyard orchards, kitchen gardens and nurseries of India. It is characterized
by brown scabby, irregular spots surrounded by brown glossy margin causing lesions on leaves, twigs,
older branches, fruits etc. Xanthomonase spp infection on citrus plants causes premature leaf and fruit fall,
damaged appearance affecting its commercial value. The present study is an attempt to isolate Xanthomonase
spp from infected citrus plant parts and its identification from kitchen gardens and citrus growing farms.

Keywords -Xanthomonase spp, citrus canker, scabby, lesions, phytopathogen.

INTRODUCTION
Xanthomonas is a phytopathogen causing the disease citrus canker on citrus plants.

Asiatic citrus canker (CC) is caused by Xanthomonas sub species and is a serious disease of Citrus plants
which is growing worldwide. More than 50 countries have been reported to have been affected by citrus canker.

The pathogen causes distinctive yellow, raised and spongy (hyperplasia) lesions on leaves, stems, and fruits.
Severe infection can cause leaf de-foliation, blemished fruit, premature fruit drop, twig dieback, and general
decline. The non marketability of blemished fruit for fresh consumption and the widespread regulatory
prohibitions against shipping even symptomless fresh fruit from areas where CC is endemic to other citrus
production areas make the economic impact much greater than that from yield and quality reductions alone.

Distorted appearance affects the face value of the fruit. Subsequent infection for a period of time spoils the fruit
completely by causing pungent smell coming out of the fruit as well as affecting the flavor of the fruit. As the
organism can infect almost all the visible parts of the fruit not a single part remains unaffected by it. Citrus
canker is mostly a leaf-spotting and fruit rind-blemishing disease, but when conditions are highly favorable for
infection, it causes defoliation, shoot dieback, and fruit drop.

Citrus canker affects plant parts, with raised initial symptoms on leaves appearing as tiny, slightly raised blister
like lesions with time, foliar lesions turn grey, then tan/brown, a water soaked margin appears and the entire
lesion is usually surrounded by a chlorotic margin. The centre of the lesion becomes characteristically raised and
spongy or corky. The lesions are visible from both sides of the leaves. Wind driven rain is the main natural
dispersal agent. The CC still does not exist in some regions or countries where climatic conditions are not
favorable for it. The origin of CC is considered to be in southeastern Asia or India in the late 1800s.  This disease
has spread throughout Asia, Africa, the North, Central, and South America, and Oceania. The CC still does not
exist in some regions or countries where climatic conditions are not favorable for it. Eradication of CC has been
reported from South Africa, Australia, the Fiji Islands, Mozambique, New Zealand, and some regions of the
United States.
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Figure 1:- Lesions spots on leaf surface Figure 2:- brown scabies on fruit body

Distribution and Impact of Xanthomonas infection in the world
The geographical origin of citrus canker is a matter of controversy. Subsequently report’s suggests that it may
have arisen in southern China, and it is assumed that Fortunella hindsii to be the first wild host plant. However,
Fawcett and Jenkins (1933) reported that citrus canker originated in India and Java, rather than in other regions
of the Orient, because they detected canker lesions on the oldest citrus herbaria kept at the Herbaria of the Royal
Botanic Gardens in Kew, England (i.e., Citrus medica) collected from India in 1827-1831.

These findings suggest the origin of disease in the tropical areas of Asia, such as South China, Indonesia, and
India, where Citrus species are presumed to have originated and to have been distributed to other citrus- growing
areas in the form of bud wood. In some countries it is evident that the citrus farming has been affected
tremendously due to the spread of this infection. In countries such as Australia, a major exporter of orange, the
disease control measures have been achieved successfully.

Impact of Xanthomonas spp infection in India

In India, citrus occupies third position among fruits after mango and banana and canker is one of the major
constraints of its cultivation. Citrus canker was first reported from Punjab (Luthra and Sattar, 1942; Bedi,
1961).

Its occurrence was further recorded in Tamil Nadu (Ramakrishnan, 1954), Andhra Pradesh (Govinda Rao,1954),
Karnataka (Venkatakrishnaiah,1957; Aiyappa,1958), Rajasthan (Prasad,1959), Madhya Pradesh (Parsai,1959),
Assam (Chowdhury,1951) and Uttar Pradesh (Nirvan, 1960).

Further, the disease appear as a serious problem where ever acid lime (C. aurantifolia) is grown on a large and
commercial scale (e.g., Akola region in central India, Nellore and Periyakulum regions in southern India and
Khera region of western India) and has become a major problem to the citrus growers of this country. Recently
canker has been detected in kinnow mandarin nursery in the state of Punjab (Anonymous, 2000).

The severity of fruit infection usually parallels that of foliage infection. Eighty to ninety percent of fruit infection
is not uncommon in susceptible citrus trees that have already sustained severe foliage infection. Such heavy
foliage infection often causes severe defoliation, leaving only bare twigs.

Figure 3:- Premature fruit fall

As the image above directly implies on the economically devastating effect the organism has on citrus plants, the
need to understand its effects based on the climatic variation is of extreme importance in the present day.
Worldwide, millions of dollars are being spent annually on prevention, quarantines, eradication programs, and
disease control. Undoubtedly, the most serious consequence of citrus canker infestation is the impact on
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commerce resulting from restrictions to interstate and international transport and sale of fruit originating from
infested areas. The vast geographical diversity has not restricted the spread of the disease similarly growing trade
and intercontinental exchange has introduced it to newer areas.

Control over the organism causing Citrus Canker-
The control on this economically devastating disease causing organism can be achieved by the application of
chemical sprays depending on the severity and type of the infection causing xanthomonas.

The most effective and practical measure over the control of citrus canker is found to be with copper sprays –

Effectiveness of which depends on the following criteria’s,
1. Time span between each rotation of the spray.
2. Age of the citrus tree.
3. Environmental conditions.
4. Adoption of other control measures.
5. 3 to 5 copper sprays are necessary for effective control (whereas, in years with weather that is highly

conductive for epidemic development of citrus canker up to 6 sprays may be recommended)

The effectiveness of this technique is highly dependent on the susceptibility of the citrus cultivation.

Applications-

1. Xanthan gum-Xanthan is an exopolysaccheride which is an important microbial polysaccharide
produced by the bacteria of the genus Xanthomonas. The gum has numerous applications some of which
are enlisted below-
 Industrial application in both food and drug industries.
 Used as an effective stabilizer for water based systems
 Effective food emulsifier/stabilizer
 Pharmaceutical formulations
 Cosmetics production
 Agricultural products
 Textile printing pastes
 Ceramic glazes
 Used in petroleum industry for drilling fluids and in enhanced oil recoveryprocesses.

MATERIALS AND METHODS

Sampling sites-

Sr.
No.

Sampling Area Location

1. Domestic garden , Jalgaon City Located near Highway

2. Farming belt near Sirsoli village, Jalgaon Located near Mehrun Lake

Collection of sample comprised of infected plant parts such as fruits, leaves from lemon tree and fruits, from the
kitchen gardens as well as from citrus cultivating fields. Parts showing typical external symptoms like
yellowish brown spots, decolouration, and minute water soaked lesions, irregular yellow and brown
patches were selected for isolation.

Preliminary Isolation on GYEA medium
Standard isolation protocol was carried out by following general reference book such as, Aneja.K.R (1999)
Experiments in Microbiology, Plant Pathology,Biotechnology, and Dubey.R.Cand
Maheshwari.D.K(2004),Textbook of Practical Microbiology on Glucose Yeast Extract medium.

Preliminary Identification process-
Differential staining technique- with the help of differential staining the Gram characteristics and bacterial shape
were determined-
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Biochemical tests- From the isolates thus obtained were checked for their biochemical characteristics on
selective sugars as well as gelatin hydrolysis test. Triplicate sets were inoculated for conclusive data.

Specific Identification-

Development of semi-selective media-
Semi-selective medium proved advantageous for isolating phytopathogenic bacteria from the preliminary isolate.
The medium was prepared from commonly available ingredients, easy to prepare, inexpensive and effective for
isolation.

On the basis of our research, we selected two such media’s based on the above criteria’s for specific   isolation
and identification of Xanthomonads spp.

Semi selective media Reference

Chun and Alvarez Chun WWC, Alvarez AM, A starch-methionin
medium for isolation of Xanthomonas spp

Sucrose Peptone Agar KADO,C.I.;HESKETT,M.G. Journal of
Phytopathology, vol.60 No. 6 pp.969-976

On Chun and Alvarez medium blue colored due to the indicators such as Methyl violet and Methyl green
whereas on Sucrose pepton agar media the presence lemon yellow colored colonies due to sucrose fermentation
would specify the presence of Xanthomonas.

RESULT AND DISCUSSION

3.1 Results of preliminary tests

Gram Characteristics Gram negative

Shape Organism Rod shaped

Flagella Single Polar flagella

Pigmentation Yellowish pigment

3.2 Results of Biochemical tests

Sr.no Biochemical Result

1. Glucose +

2. Lactose +

3. Mannitol -

4. Sucrose +

5. Gelatin Hydrolysis Test +

3.3 Specific identification test on semi-selective media

Medium Result

GYEA( glucose yeast extract agar) media Gummy faint yellow colonies

Chun and Alvarez Blue pigmented gummy  colonies

Sucrose Peptone Agar Lemon yellow colored gummy colonies
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DISCUSSION
Based on the results from preliminary and specific identification tests performed with two semi-selective
media’s (as discussed above) isolated from the infected leaf surface and fruiting body of citrus plants such as
Lemon and Avala, showed the presence of Xanthomonas.

CONCLUSION
On the basis of result and discussion we were able to conclude that from the samples collected from kitchen
garden and selective farms the phytopathogenic Xanthomonas causing citrus canker disease was successfully
isolated.
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ABSTRACT
Microorganisms that thrive in the absence of oxygen are called anaerobes. Anaerobes plays a significant role in
environment. Since normal microbial culturing occurs in atmospheric air, which is an aerobic environment, the
culturing of anaerobes poses a problem. Therefore, a number of techniques are employed which is an
environment with limited oxygen A new strategy for cultivation of anaerobic microorganisms for an improved
isolation has been developed by using gas pack system. A broad assortment of anaerobic media was used in
cultivation strategies which focus on microbes with special metabolic skills. Amongst all the four samples viz.
Cowdung, Rust, Mud and Soil, only the samples collected from Cowdung and Rust showed stormy fermentation.
Therefore used for further studies and bacteria were isolated by using thioglycolate agar medium. Gram staining
and motility of isolates were studied

Keywords - Gas pack system, Thioglycolate agar

INTRODUCTION
The organism which requires the presence of molecular oxygen for metabolism are called aerobes. Those which
function whether molecular oxygen is present or absent are known as Facultative aerobes. A third group
microphiles appear to require some oxygen but very less is determinant for them. Fourth group of micro-
organism which utilized no molecular oxygen and some may even be killed by its presence are called obligate
anaerobes. Obligatory anaerobes reproduce in oxygen free environment. Some anaerobes are aerotolerant can
survive but do not grow in presence of free oxygen and many others are killed by even the briefest exposure to
oxygen. (1) The simplest method of creating anaerobic condition is the cultivation in solid media (e.g- Deep agar
tubes are convinient and efficient for this purpose . The addition of small amount of agar to liquid medium also
helps to maintain the anaerobic condition.)   e.g. A medium incorporated with sodium thioglycolate ensures
complete anaerobic condition. (1) Hydrogen then reacts with oxygen gas on a palladium catalyst to produce more
water, thereby removing oxygen gas. The issue with the GasPak method is that an adverse reaction can take
place where the bacteria may die, which is why a thioglycollate medium should be used. [1] The thioglycollate
supplies a medium mimicking that of a dicot, thus providing not only an anaerobic environment but all the
nutrients needed for the bacteria to thrive. [4]

In the case of anaerobic respiration, ultimate electron acceptors are reduced compounds.

Such examples are nitrate (NO3
-), ferric (Fe3+), sulfate (SO4

2-), carbonate (CO3
2-) and occasionally certain

organic compounds (Madigan & Martinko, 2006). Anaerobic bacteria are widespread in almost all environments
on Earth. [2]

Natural systems such as the sediment of rivers, lakes and oceans or the gastrointestinal tract (GI) of animals are
habitats for these microorganisms. Some microorganisms are enriched by human activities, such as in sewage
plants, compost piles and anaerobic digesters for the production of biogas (Tamaru etal., 2013). [3]

MATERIALS :
Rust sample- Corroded window, Jalgaon as R, Cowdung sample -Ganapati Nagar, Jalgaon as C., Mud sample-
Mud near Mehrun Lake, Jalgaon as M. Soil sample-Soil near Aadarsh Nagar, Jalgaon and was designated as S.
Sterile skim milk tubes, Sterile liquid paraffin oil, Sterile sodium thioglycollate medium, Soil sample, cowdung
sample, mud sample, rust sample Gram Staining : Given Bacterial Suspension, Gram’s Crystal Violet, Gram’s
Iodine, Gram’s Decolorizer, Saffranin,
Motility by hanging drop method: Bacterial culture, Cavity slide with cover slip, Vaseline or petroleum jelly
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METHODS
Collect the Samples i.e. Rust sample, Cowdung sample, Soil sample, Mud sample. Perpare Rust, cowdung, soil,
mud skim milk tubes to expel the oxygen. Cool suspension in sterile saline. Heat the sterile the tubes and
inoculate with 1 ml pasteurized sample. Add sterile liquid paraffin to create anaerobic conditions. Incubate the
tubes in gas pack system at 37⁰C for 24 hrs. After incubation examine the tubes for stormy fermentation. The
tubes showing Stormy Fermentation indicates the presence of anaerobic bacteria. Inoculate 0.1 ml of sample
from stormy fermentation into thioglycolate medium agar plates. Incubate the plates at 37°C for 24 hrs and
observe the growth of bacteria and note down colony characteristics . Perform Gram staining and motility of
bacterial isolates.

RESULT
Amongst all the four samples viz. Cowdung, Rust, Mud and Soil, only the samples collected from Cowdung and
Rust showed stormy fermentation (fig 1)  and selected for further studies

Colony characteristics: After 24 hrs of incubation at 37⁰C, bacterial growth was observed on Thioglycolate
medium.(fig 2) and  colony characteristics were found to be as in table 1.

Gram Staining and Motility
Both the colonies obtained from the thioglycolate media showed presence of Gram positive cocci  and the
bacteria was  non motile in nature.:

CONCLUSION:
Amongst all the four samples viz. Cowdung, Rust, Mud and Soil, only the samples collected from Cowdung and
Rust showed stormy fermentation Bacterial growth was observed on Thioglycolate medium. Both the colonies
obtained from the thioglycolate media showed presence of Gram positive cocci and the bacteria having non
motile in nature.
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Type of sample SIZE SHAPE MARGIN COLOUR OPACITY ELEVATION

COWDUNG pinpoint Circular Entire Brown Opaque Flat

RUST 1 mm Circular Entire Pale Yellow Opaque Convex

Table 1. Colony characteristics of anaerobic bacterial isolates

Fig. 1: Stormy fermentation in anaerobic Jar Fig2:Growth of ananerobic microorganism on
thioglycolate medium
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Fig 3: Anaerobic cultivation in Dessicator Fig 4: Anaerobic cultivation with gas pack
system
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Isolation and Characterization of Escherichia coli from different sewage samples

Damini R. Sharma, Yogesh A. Deshpande, Mrs. S. J. Chandratre*
Department of Microbiology, M. J. College, Jalgaon

ABSTRACT
E. coli is considered as normal bowel flora of different species of mammals and birds but some strain of E.
coliposses pathogenic character due to the acquisition of virulence factors. The enteric E. coli are divided into six
group on the basis of their virulence properties such as enterotoxigenic, enterinvasive, enteropathogenic,
verotoxigenic, enterohemorrahagic, and enteroaggrative. These bacteria generally introduced from human and
animal excreta This Pathogen results in infection like urinary tract infection, diarrohea, abdominal, Cramps and
enteric disease in human

Key words: E. coli, Urinary Tract Infection, enteropathogenic, E. coli.

INTRODUCTION
As E. coli is infectious to human being so it is necessary to emphasize the detection of E. coli from the sewage
water that may cause severe illness in human being and animals as well as birds. Therefore, isolation and
characterization of E. coli prevailing in different environmental sources. Study on their identification and
pathogenecity are important to reveal the distribution of different strains of E. coli. Hence, present study was
undertaken to isolate and characterize E. coli from different environmental sources. E. coli is a gram negative,
facultative anaerobic rod shaped bacterium of genus Escherichia that is commonly found in the lower intestine of
warm-blooded organisms (endotherms) most E. coli strains are harmless but some serotypes can cause serious
food poisoning in there host and are occasionally responsible for the product recalls due  to the flood
contamination. The harmless strains are the part of the normal flora of the gut and can benefit there host by
producing K2 and preventing colonization of the intensive with pathogenic bacteria E. coli and other facultative
anaerobes constitute about of the gut flora and fecal Oral transmission is the major route through which
pathogenic strain of the bacterium cause disease cells are able to survive out-side the body for a limited amount
of time which makes them ideal indicator organism to test environmental samples of fecal contamination.E. coli
is parasite living in human and animal intestine. Voided in feces it remain viable in environment only for some
days. Detection of E. coli in drinking water is therefore  taken as evidence of recent pollution with human and
animal feces. Microbial characteristics associated with virulent E. coli includes production of enterotoxin,
virotoxin, colicins and siderophers. According to Ngeleka et al.(2002), Montgomery et al.(2005), Jhonson et
al.(2006), Gibbs et al.(2003) also suggested that one test needed to determine if an avian E. coli isolate is
virulent. Differences in colony morphology manifested by isolates may be due to loosing or acquising some
properties by the transfer of host or choice of host tissue as observed by Dean and Dubreuil et al. (1991).

MATERIALS AND METHODS:
 All sewage samples were collected from different drainage places of Jalgaon city and stored at room

temperature for further identification of E.coli.
 All samples were enriched in MacConkey’s broth as selective and differentiated media.
 After enrichment of all samples, For isolation of E.coli using streak plate method loopful of each enriched

broth streak on sterile MacConkey’s agar plates and sterile EMB agar plates and Incubated at 370 C for 24
hours.

 Identification using microscopic observation by Gram staining
 Identification using Biochemical test

1) IMViC Test
2) Sugar fermentation Test
3) H2S Test by TSI

 Identification using colonial morphological study
 Enzyme detection.
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RESULTS AND DISCUSSIONS:
 Among six different sewage samples three samples were shown peculiar characteristics growth on

MacConkey’s agar plate and Eosine methylene agar plate.
 On MacConkey’s agar plate bright pink coloured bacterial colonies were observed while on EMB agar

plate metallic shean was observed after incubation.
 Microscopic test for Gram character was studied
 IMViC test shows that sample no.5 shows results (++--) and there are the typical results of IMViC for

E.coli as per literature (Ananthnarayan,2006)
 TSI test also approved the presence of E.coli in the sample no. 5
 Gelatinase and urease enzymes were not produced by the organism isolated from sample no .5
 Therefore sample of drainage water near Agrawal Hospital (sample no 5) E.coli was isolated and

identified.
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Bacterial Air Microflora of Moolji Jaitha College Library

R. R. Patil, S. U. Channawat and L. S. Barhate*
Department of Microbiology, Moolji Jaitha College, Jalgaon

ABSTRACT
Air is not an environment for the nurturing of microbes as it doesn’t contain necessary amount of moisture and
nutrients to support growth but still they exist. The microflora present in air are Penicillium spp, Aspergillus
spp, Cladosporium spp, Homodendrum spp, Alternaria spp and  spores of yeasts, conidia of Streptomycetes sp
and endospores of Bacillus spp and Clostridum spp , Sarcina spp, non-spore forming bacteria like Micrococcus
spp, Alcaligenes spp, Chromobacterium spp , Staphylococcus spp etc. Among these many microbes present are
pathogenic and strongly allergenic. The presence of aeroallergenic can be of great significance in human because
they severe allergic reaction so promising prerequisite for evidence about their distribution, composition of the
microbes in atmosphere is needed to support many application related to public health. Study of micro flora of
air also has wide application in hospitals, food Manufacture, Spoilage of food and fermentation product,
deterioration of library books etc.

Key words: Air sampling, settling velocity, Staphylococcus spp. etc

Coresponding address: lbarhate@gmail.com

INTRODUCTION
In today’s a more attention is given to aero microbiology because of different health issue faced by the society
due to microflora present in air. Indoor microbe’s studies in recent year s carried out by different scientist
showed presence of bacteria, mold and yeast. In an instituted, library is a place where maximum students and
teachers visit throughout the day, where they come across different microflora present in air. The aim of student
is not only to estimation the airborne microorganism and their identification but also in an instituted.Microbes
are present in relatively less number in air as compare to soil and water here the air only act as a carrier medium
for the microorganisms.  Spores of fungi, especially Penicillin, Aspergillus, cladosporium, Hemodedrum,
Allternaria and Ascospores of yeast, conidia of Stretomycetes.  Among the bacteria endospores of Bacillus spp
and Clostridum spp , Sarcina spp, non-spore forming bacteria like Micrococcus spp, Alcaligenes spp,
Chromobacterium spp , Staphylococcus spp etc. are present in air.

The quality of air inside the room depends upon presence of microorganism which are problematic according to
the world health organisation and Wamdev et.al 2012. 80-90% of the people spend their time indoor involve
breathing 14m3of air per day reported by Awad et.al 1990 and Brochu et.al 2006.

According Hospodsky et.al 2006 , Qian  et.al., 2012 , Kalogerakis et.al., 2005  principle factor found to be
responsible for build-up and speed of air microbial contamination is by people and equipment use by them. Air
born biological particulate matter are generated by different activity like talking ,sneezing , coughing ,walking
and watching  at the same time food stuffs ,house plant , flower plant, house dust carpets , wood  material and
furniture stuff are responsible for release of fungal spore as reported by Qian et.al., 2012 and Taudal et.al., 2009 .
According to the review made by WHO, number of epidemiological study shows evidence for an association
between indoor dampness related factor for a wild range of respiratory health , asthma attack, respiratory tract
infection, cough, wheeze and dyspnoea . Most of the time the indoor air is contaminated by the bacteria, mould
and yeast; many a time they are pathogenic to human. They also secret toxic substances like mycotoxin
bacteriocin.

METHODS AND MATERIALS
Nutrient agar, Mac-Conkey’s agar,Requirement of gram staining andRequirement of biochemical test.

Sampling Procedure
The study was carried out in September month.  The culture plate exposure method was used to trapping the
airborn micro flora. Sampling was carried out for 10min exposure time for each sample.

mailto:lbarhate@gmail.com
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Traping Sites
To find out the number and type of air born bacteria, different site of academic institute were selected: First floor
of reading library andSecond floor of book library

Setting Velocity
Settling velocity of the air microflora of library was done using settling plate method.
Formula of settling velocity = N X 104 particles/m2/min

π r2t

Isolation of Bacteria
Colonies form exposed nutrient agar plate were transferred to sterile nutrient agar plate and incubated at 37°C
for 24hrs and was used for  further studies.

Partial identification of isolates:-The isolated species were identified using the macroscopic and microscopic
examination i.e the colony characters, staining reaction and biochemical tests .

RESULT AND DISCUSSION
Table1:Settling velocity

No of Colony Settling velocity

Particles/m3/min

NO OF
COLONY

Settling velocity

Particles/m3/min

1st flour 2nd flour

57 1.134 29 0.1477

84 0.4318 39 0.1981

281 0.3312 28 0.1426

65 0.3872 22 0.1121

76 0.4282 21 0.1070

Mean of SV. 3.4024 Mean of SV. 0.6225

Std deviation 0.02899 Std deviation 0.036393

FIG:1 Plate exposed at first floor FIG:2Plate exposed at second floor.
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Table: 2 Colony characters of microorganism on the nutrient agar plate.

NO R1 R2 R3 R4 R5 R6 R7 S1 S2 S3 S4 S5

1 SIZE 1mm 1.5mm 1mm 1.5mm 1mm Pin point 2mm Pin point Pin point Pin point 3mm Pin point
2 SHAPE Circular Circular Circular Circular irregular circular Irregular circular Circular circular Irregular circular
3 COLOUR Yellow whitis Pale

yellow
Whitish Grayesh

pale,yellow
Pale
yellow

Orange Lemon
yellow

Dark
orange

pink Yellow Golden
yellow

4 CONSIST
ANCY

Smooth,s
hiney

Smooth Rough shiney Mucoid smooth Buttary smooth Smooth. smooth Smooth Smooth

5 ELEVATI
ON

Raised Slight
convex

Craterifor
m

Convex raised raised flat flat flat raised flat raised

6 MARGEN Entire entire Undulate
d

entire undulate entire Filiform entire entire entire undoluted entire

7 OPACITY translutio
n

Opaque Transulac
ent

Opaque Semi
transluent

Semi
translucnt

Semi
transuace
nt

Semi
transluce
nt

semi
transluce
nt

transluce
nt

opaque transluce
nt

8 Gram
Reaction

Gram
+ve
Cocci

Gram
+ve
Rod

Gram -ve
Short rod

Gram
+ve
Cocci in
cluster

Gram +ve
Short rod

Gram
+ve
Cocci in
chain

Gram
+ve
Cocci in
clust

Gram
+ve
Cocci

Gram
+ve
Rod

Gram
+ve
Rod

Gram
+ve
Rod

Gram
+ve
Rod

9 Motility Non
Motile

Non
Motile

Motile Motile Motile Non
Motile

Motile Non
Motile

Non
Motile

Non
Motile

Non
Motile

Non
Motile
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Table: 3 Biochemical Results

No. Indole Test Methyl Red Test Vogus
Prouskers

Citrate Utilization
Test

Catalase
Test

TSI Test

R1 Positive
pink colour
ring formed

Negative No colour
change

Negative No
brown ring
formed

Positive
Colour change to blue

Positive Negative
No change in
colour

R2 Positive
pink colour
ring is
formed

Negative No colour
change

Negative
No brown ring
formed

Positive Colour
change to blue

Positive Alkaline Slant
and butt

R3 Negative
No pink
colour ring
is formed

Negative No colour
change

Positive
brown ring
formed

Positive
Colour change to blue

Negative Alkaline Slant
and butt

R4 Positive
pink colour
ring is
formed

Negative No colour
change

Negative
No brown ring
formed

Positive
Colour change to blue

Positive Alkaline Slant
and butt

R5 Positive
pink colour
ring is
formed

Negative No colour
change

Positive
brown ring

formed

Positive
Colour change to blue

Positive No change in
colour

R6 Positive
pink colour
ring is
formed

Negative No colour
change

Positive
brown ring

formed

Positive
Colour change to blue

Positive No change in
colour

R7 Positive
pink colour
ring is
formed

Negative No colour
change

Positive brown
ring formed

Negative no Colour
change

Positive Alkaline Slant

S1 Positive
pink colour
ring is
formed

Negative No colour
change

Positive  brown
ring formed

Negative no Colour
change

Positive Alkaline Slant

S2 Negative no
pink colour
ring is
formed

Positive colour
change

Negative No
brown ring
formed

Negative no Colour
change

Positive Yellow Slant and
butt

S3 Positive
pink colour
ring is
formed

Negative No colour
change

Positive  brown
ring formed

Negative no Colour
change

Positive No change in
colour

S4 Negative no
pink colour
ring is
formed

Negative No colour
change

Positive  brown
ring formed

Negative no Colour
change

Negative No change in
colour

S5 Negative
No pink
colour ring
is

Negative No colour
change

Positive  brown
ring formed

Negative no Colour
change

Positive No change in
colour

The indoor air microbial loads of library of M. J. College were determined by taking 5 samples of first floor and
second floor. The results of the research into the concentrationrange, arithmetic mean and standard deviation of
bacterial aerosol present in the investigated  libraries are presented in Table 1. And also the colony characters of
nutrient agar , and results of biochemical test is presented in table no.2 and 3The results indicate that the highest
bacterial CFU/ m3 air has been recorded in first floor of library library at 10 min exposure, which is 112.6
CFU/m3, while the lowest bacterial CFU/m3 air were recorded in second floor of library at 10 min exposure,
which is 27.8 CFU/m3 and standard  deviation 0.036. Deflection in colony may be due to less student (only Post
Graduate and Teaching and non-teaching staff) visit to second flore.
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Indoor air contamination in library rooms was mainly caused by mesophilic aerobic bacteria. Bacterial species
were S.aureus, S. pyogenes,S.Streptococcus,  E.coli, Bacillus spp and E. aerogenes, pseudomonas spp .bacterial
flora was found to be similar as that of Makut et.al 2014., Hospodsky et.al., 2014 and Stryjakowska et.al., 2007 .
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Bavaskar Kaustubh P.1 Chaudhari Vishal D.2 Mahajan Bhushan G.3 and S.J.Chandratre*

Department of Microbiology, Moolji Jaitha Collage, Jalgaon

ABSTRACT
Agriculture wastes like wheat stalk, soybeans straw, groundnut shell, black grams stalk, red grams straw were
selected from Jalgaon district region to study the possibility the various parameters such as total solids, volatile
solids, calorific values, moisture and total nitrogen content as well as to serve the feedstock are among the main
parameters affecting biogas production. The production of biogas depends to a large extent, on the choice of
feedstock and its parameters with carbon to nitrogen ratio. Bio energy potential of local agriculture waste or
residues sample was studied by physical, chemical and thermal analysis. Chemical analysis of this agriculture
waste showed small difference in total solids, volatile solids and moisture content while higher in and total
nitrogen content and calorific values with carbohydrate content. Additionally, nitrogen content was also must
important parameters for good anaerobic digestion and affects the C:N ratio having range 25:1. On the other
hand the chemical, physical, thermal treatment does improve neither the quality nor quantity of biogas by using
agriculture residues as renewable source of energy. The present work is an attempt to study on the chemical
analysis of agricultural waste with respect to its various parameters for biogas production to make an active
feedstock.

Keywords: Agriculture wastes, feedstock, biogas, C: N ratio, renewable source energy

INTRODUCTION
India is an agriculture country and produces huge amount of crop includes as rice, sugarcane, cotton, wheat,
maize, jowar, grams, annually. These crops also generate large quantity of agriculture residues every year. The
Ministry of New and Renewable Energy (MNRE, 2009), Govt. of India has estimated that about 500 Mt of crop
residues are generated annually. These residues constitute major sources of energy for both domestic as well as
industrial purposes for large scale biogas plants in operation with a feedstock of animals dung with agriculture
waste (SluiterA.et al,2008).It is a prominent agro waste, renewable sources & perennial crop with good calorific
value, low ash content, and cost effective. The residues content lager quantity of lignin, cellulose,
hemicelluloses, nitrogen and carbon content which is important source for the biogas production. Demanding of
the energy for today’s life style, need for using new sources of energy which are renewable as well as eco-
friendly. Various parameters such as total volatile solids, moisture, total solids, calorific values, and are among
the main parameters affecting biogas production.(Fagundes, M.et al, 2012) The amounts of total solids (TS),
moisture content ,volatile solids (VS), calorific values with % total carbohydrates  are often used to characterize
the ensiled material added to the biogas process, and to calculate the methane yield from the material.

Mainly large amount of the agriculture residues is burnt on-farm primarily to clear the field for sowing of the
succeeding crop. The problem of on-farm burning of crop residues is leads to release of soot particles and smoke
causing human and animal health problems. It also leads to emission of greenhouse gases like carbon dioxide,
methane and nitrous oxide, causing global warming and loss of plant nutrients like N, P, K and S. It’s necessary
to increase the participation of the agriculture residues as renewable sources on the whole energy production. In
order to improve biogas production quality and efficacy, the use of agricultural wastes compositional data can be
an effective tool to improve efficiency and production of biogas (Gupta HS et al. 2012).

MATERIALS AND METHODS

1.Collection and preparation of Samples:- Total five agricultural residue samples were collected from the field
of Jalgaon region i.e. pigeon pea straw, soybean straw, wheat stalks, black gram stalk, ground nut shells etc.
These were selected on the basis of their availability in substantial quantity and from energy conversion point of
view. To obtain the representative sample, samples were dried at room temperature and then subjected to for
oven drying at 1050 C for 4 hrs. After grind into the fine powder form and then sieved through a 250 mm sieve
and store in air tied polythene bags for further analysis.

2. Estimation of the total solids of agro-waste:- To determine total solid analysis of samples, the total solids
(TS) were calculated by subtracting moisture from hundred percent. The weight loss on ignition at 1050 C is an
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approximate measure of the organic matter content in the agricultural residues.(Sluiter et al, 2008).Total solids %
calculated by given formula,

%TS =
( ) ×100

3. Estimation of the Moisture content of agro waste: Moisture content (MC) in waste agricultural waste is the
measurement of the loss of weight due to drying at a temperature of 1050 C for four hours. Moisture content
usually is given to priority because too much moisture leads to anaerobic condition, toxic substance, mal odours
and slow decomposition.(Yaning Zhang et al.2012) Moisture content using the following equation,

MC = 100

4. Estimation of the volatile solids of agro waste:- Volatile solids (VS), where as the residue left after
combustion of the oven dried  is a measure of total mineral content and also called ash. To determine volatile
solid and Ash analysis, oven dried moisture free sample were weighed as 1g each in moisture free and pre
weighed crucibles and place at the muffle furnaces at 575± 50 C for min 4hrs.This is done by Muffle furnace.
The volatile solids % and ash% were calculated as following formulae,

% Ash =
( ) 100

% VS = 100 - % Ash (Sluiter et al, 2008).

5. Estimation of calorific value of agro waste:- The measurement were made using Toshniwal oxygenic bomb
calorimeter .The material was dried in an oven then a mill ground it and 1g samples were formed by a special
Small, hand operated press. The material was burnt in the oxygen enriched atmosphere of the bomb of
calorimeter were estimated  in terms of cal/g.(Sanathi et al., 2009).The heating value of a fuel indicates the
energy available in the fuel per unit mass – MJ/kg.

5. Determine the total carbohydrate of agro biomass by phenol sulphuric acid method: Prepared sample
subjected to total carbohydrate analysis as, In hot acidic medium glucose is dehydrated to hydroxyl methyl
furfural. This forms a green colour product with phenol and has absorption maximum at 490nm.(Sadasivam
,2008)

6. Estimation of nitrogen of agriculture waste: Total Kjeldahl’s nitrogen method is used to analyze nitrogen
contained in organic molecules and ammonium but not nitrate. Nitrogenous compounds in the agricultural waste
are usually proteins which are converted to ammonium by anaerobic digestion (Sawayama et al.,2004).The
sample is digested with conc. H2SO4 in the presence of catalyst under which condition the nitrogenous
compounds are converted to ammonium sulphate by steam distillation in the presence of strong alkali, ammonia
is librated which can be estimated by suitable means on the average most protein have 16% nitrogen in the
composition .In the other words, 1mg nitrogen equals 6.25 mg protein. Thus by finding out the amount of
ammonia formed from a known amount of sample, one can calculate the amount of protein present.
(J.Jayaraman, 2005).

NH3 +   H3BO3 → NH+
4 : H2B O-

3 + H 3 B O 3

The boric acid captures the ammonia gas, forming an ammonium-borate complex. As the ammonia collects, the
colour of the receiving solution changes from bluish green to pink and the equation is given by,% = (ml standard acid – ml blank)x N of acid x 1.4007weight of sample in grams
RESULTS AND DISSCUTIONS
Bio energy potential of agro waste sample was studied by physical, chemical and thermal analysis. In this
present work moisture content, total volatile solids, total solids, ash content and their calorific values with its
nitrogen content were determined and found to be different from sample to samples. The moisture content of
selected local agriculture residues like soybean straw (12.2%), black gram stalk (14.8%) and wheat stalk (15%)
the moisture % was found to be higher as compared to ground nut shells(8.9%), red gram straw(11.9%).
Moisture in the solid fuels provides a medium for the transport of dissolved nutrients which are required for the
metabolic and physiological activities of microorganisms (Liang et al., 2003).Volatile solids of wheat stalk
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(73.1%), soybean Straw (71.2) and black grams stalk (70.1) was also much higher than that of red gram straw
(67.4%) and ground nut shell (68.2%).The total solids of wheat stalk (25.0%), Soybean straw (23.2%) and
Ground nut shells (28.1%) were found to be more. % Ash content of wheat stalk (18.8%), ground nut shell
(16%) were found to be higher when compared with the soybean straw (12.50%), black grams stalk
(11%).Calorific values of Soybean straw (4170.211Kcal/Kg),  Ground nut shells (4200.635Kcal/Kg), Black
Gram stalk (3938.265 Kcal/Kg) were found to be high as shown in fig no 2;which serve as potential of biogas
production. The production of biogas depend on the choice of feedstock with its C:N ratio. The carbohydrates
present in feedstock provide energy to producer organism and supports its growth. % total carbohydrate was
estimated by phenol sulphuric method (Sadasivam et al.2008). It was found that black gram stalk (30.1%), wheat
stalk (26.4%), soybean straw (21%) as higher carbohydrate content where as groundnut shells (11%)  red gram
straw (13%) fig 4.Nitrogen content was also most important parameters for good anaerobic digestion.
Additionally, nitrogen also serves essentially as a constituent of protoplasm (Fagundes et al 2012). % Nitrogen
content estimated by TKN method was found to be 1.8% in red gram straw, 1.9% in groundnut shells as higher
nitrogen content when compared with soybean straw 0.35%, wheat stalk 1.2% and black grams stalk 1.1%.fig.3

Fig.1 Comparative account of ash%, total solids, volatile solids with moisture contents.

Fig.2 Analysis of calorific values.

Fig. 3  Estimation of % of Nitrogen.
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Fig. 4. % of total carbohydrate.

CONCLUSION
By using physical, chemical and thermal methods analysis of selected agriculture waste samples, was performed.
Volatile solids estimated was helps to compare % amount of biomass fraction actually available for energy
production and calorific values estimated was useful to screen biomass on the basis of their energy efficiency of
burning abilities. Nitrogen content more importantly for the C: N ratio that controls the pH value of the slurry.%
total carbohydrate of the black gram stalk, red gram straw, wheat stalk, were found to be high as compared to
soybean straw, groundnut shells so it act major sources glucose and carbon. Out of five agriculture wastes
samples, wheat stalk, soybean straw and black grams stalk has bio-energy potential and found to be suitable
feedstock for biogas production at laboratory scale. On the other hand availability of these agriculture wastes is a
major concern in bio-energy production Lab-scale. Also the chemical, physical, thermal pre-treatment to this
feedstock does improve the quality of their biomass as an efficient feedstock quantity of bio-energy production.
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ABSTRACT
The present study was carried out to find out antibacterial activity and phytochemical study of different types of
fruits like apple, mango, lemon, orange etc. against medicinally important enteric pathogens like E.Coli, And
Bacillus sp. Antimicrobial activities of fruits were tested by use of disc diffusion method, well diffusion method.
As microorganisms are becoming resistant to present day antibiotics, our study focused on antimicrobial activity
and phytochemical study of fruits against selected pathogens.

Numerous fruits were utilized to prevent food borne illness diseases. Fruits were analyzed for their antibacterial
activity. Biologically active compounds present in medicinally important fruits juices have always been of great
interest to scientist. In present study they were subjected to screening against enteric pathogen, E.coli and
Bacillus sp. Nearly four fruits with their different concentrations were prepared i.e. (25%, 50%, 75%, and
100%).

Keywords - Fruits, antimicrobial activity, Escherichia coli sp.

INTRODUCTION
The increase in antibiotics resistance bacteria is largely due to widespread use of antibiotics in medicine, in
animal, in agriculture. The problem is compounded by lack of new antibiotics to attack bacteria in different ways
to circumvent the resistant gens. Decreasing efficiency and resistant of pathogens to antibacterial drugs an
important strategy for the establishment of alternative therapies in difficult handling infection. E.coli is a enteric
gram –ve  bacteria and Bacillus sp. is an enteric gram +ve bacteria. These are the major cause of intestinal
infections. These are generally belongs to the family enterobacteriaceae. Enteric pathogen bacteria have
developed resistant against existing antibiotics due to indiscriminate use of antimicrobial drugs to treat the
infectious diseases.(Bansode et al.2012).

Phytochemicals are certain non-nutritive plant chemicals which have some disease preventive properties. They
are not required by the human body for life sustainence, but they offer protection against pathogens1. There are
different ways in which a phytochemical can work. It can act as an antioxidant and protect cells against free
radical damage, eg. polyphenols, carotenoids etc. It can stimulate certain enzymes, thereby reduce risk for breast
cancer, eg. terpenes. It may act as an anti-bacterial and hormonal-stimulant component. It may even act as
binders which may prevent the adhesion of pathogens to the human cell walls. Phytochemicals are already a part
of our diet through vegetables and fruits (Mathew et al. 2012).

METHODOLOGY
Antimicrobial Activity of Fruit Juices against E.Coli and Bacillus Sp.

Procedure for Antimicrobial Activity:-
Pour the seed agar in petri plate and allow it to semi solidify. Inoculate the suspension in base agar and prepare
the butt. Pour the base agar in petri plate containing seed agar. Using sterile cork borer cut the well app 6mm in
dia in the centre of the plate. Fill the well with juice sample. Prepare the spare plate as control having amphicillin
as control. Carry out same procedure for different conc. Of sample. Kept the plate in refrigerator for 20 min so as
to diffuse the sample. Incubate the petri plate at 37o for 24 hrs.(Aneja K.R. 2009).

MIC of fruit juice sample against Ecoli. And Bacillus sp.

Procedure for MIC:-
Different conc. of juice sample prepare. Check the purity of culture of performing gram staining. Add 1ml of
juice sample in test tube containing nutrient broth. Add 0.1ml suspension in test tube. Carry out this procedure
for different conc. Of sample. Incubate the test tubes at room temp. on rotary shaker. After incubation observe
the turbidity and take O.D. of sample at 600 nm on calorimeter.(Bansode et al.2012)



173

Phytochemical analysis of fruit juices: As per table no.1(Bansode et al.2012).

Table No. 1

Componenets Test Interpretation Orange Lemon Apple Sweet
lemon

Mango

Protein Juice + 2%
ninhydrin
soln(2ml)

Voilet colour
colouration

+ + + + -

Carbohydrate Juice + 2 ml of
iodine soln

Dark blue or
purple

colouration

+ + + + -

Phenol and tannin Juice + 2%
fecl3(2ml)

Green or black
colouration

+ + - + -

flavonoides Juice + 2%
NaOH(2ml)

Yellow colour
after add. of
diluted acid

turns colourless

+ + - + +

Saponins Juice + D.W.
Shaking

vigoriously

Stable
Foam formation

- - - - -

Glycosoide Juice + 2ml
chloroform +

2ml
Conc.H2SO4

Reddish brown
colour ring
formation

- - - - -

Reducing sugars Filtered juice +
fehling soln A
&B for 10 min.

Red precipitate + + + + +

Results of antimicrobial activity

Fig no 1 Fig no.2 Fig no.3

Fig no.4 Fig no 5

Orange Lemon Apple

Sweet lemon Mango
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Results ( MIC)

RESULT AND DISSCUSION
Several fruits were analyzed for its antimicrobial activity opposing E.coli and Bacillus sp. The fruits (lemon,
apple, sweet lemon, mango, orange) were collected from jalgaon city. These fruit juice extract were put to action
for determination of antimicrobial activity with various concentrations (100%, 75%, 50%, 25%). In the present
study agar well diffusion method was used in order to get antimicrobial activity of fresh fruit juices against
enteric pathogens. The antimicrobial activities of various fruits were graphically represented in fig. 1to5.. Zone
of inhibition were seen against pathogens, confirming the antimicrobial activity of fruit juices. The highest zone
of inhibition was seen in lemon at 100% and 75% concentration i.e. up to 5mm against E.coli and 4mm against
Bacillus sp. The antimicrobial activity of standard antibiotic amphicillin (2.5mg/ml) was compared with activity
of fruit juices and in case of lemon it was found to be nearby same. This shows citric fruit has antimicrobial
property.

The minimum inhibitory concentration of fruit juices measured by using calorimeter. The result for MIC of fruit
juices against pathogen were graphically represented. The MIC was observed at 50% against E.coli , 25%
against Bacillus sp. in case of lemon. The MIC observed at 75% against E.coli , 25% against Bacillus sp. in case
of orange The phytochemical analysis showed the presence of phenols, falvonoides, glycosides, steroid, reducing
sugars in fruit juices (table no.1s).

CONCLUSION
In present study antimicrobial activity, MIC, and phytochemical analysis of different fruit juices were studied.
The present study suggested that, citrus fruit juices have great potential as antimicrobial agent against E.Coli and
Bacillus sp. Phytochemical analysis showed presence of antimicrobial substances in fruit juices such as phenol,
protein and carbohydrate.
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ABSTRACT
Soft-drinks are the most celebrated drinks among all the strata of society. Due to increasing health and wellness
consciousness in users, we have to focus on the quality of soft-drinks. Via this comparative study, microbial
assessment is accomplished to ensure the drinkability of such cold-drinks.

Six various most consuming soft-drinks in the Jalgaon City were selected for the study as per the analysis of
soft-drink vendors. These are selected such that they should represent all the types of groups of occurred in cold-
drinks. They are named as Appy Fizz, Minute Maid-Nimboo, Minute Maid-Orange, Slice, Frooty, Coca-cola.
These are undergone into temperature, pH measurement whereas biological analysis are as spread plate
technique, Gram staining, biochemical tests (IMViC, detection of enzyme production and motility observation).

This study has shown that soft drinks containing fruit pulps are generally more attacked by micro-organisms
whereas due to higher concentrations of carbon dioxide carbonated soft-drinks are not easily spoiled by
microbes. Lower pH and oxygen lacking environment is hostile for microbes.

Key words: Soft-drinks, quality assessment, Appy Fizz, Minute Maid-Nimboo, Minute Maid-Orange, Slice,
Frooty, Coca-cola

INTRODUCTION
Soft drink sector is one of the most innovative fields of food and drink industry. These are enormously popular
among all the strata of society. The Rs. 500 crore non-carbonated beverage market in the country is composed of
fruit drinks, nectar and juices. (T. Jayalakshmi et.al., 2011). As consumer is demanding more natural, nutritious
and tasty drinks, their composition is becoming more and more complex. Today there is a growing health and
wellness consciousness among consumers and an increasing importance given to fitness and healthy lifestyle
choices. In our country variety of soft drinks are presently produce e.g. sweetened carbonated (aerated) soft
drinks, still beverages containing fruit juice/ pulp and soda water.

A general term soft drink differentiates itself from alcoholic beverages, hard liquor and spirits. They can be
classified in several ways, for example on the basis of sugar (caloric/diet) and fruit juice content, flavouring,
carbonation level (sparkling/still), main non-water ingredient (fruit, malt, tea, soya, milk etc.) and functionality.
Functional drinks include enriched and fortified drinks (such as juices and waters with added vitamins and
minerals); sports drinks; energy drinks; wellness drinks and nutraceuticals (products with added ingredients
targeted at specific medical or health benefits) (Tenge and Geiger 2001). In general the term is used only for
cold beverages. Though hot chocolate, tea and coffee are used in similar manner, they are not considered as soft
drinks. Traditional soft drinks typically contain water, sweeteners, fruit juice, carbon dioxide, acidulants,
flavourings, colourings, chemical preservatives, antioxidants, foaming agents (e.g. saponins), and stabilizers.
Nowadays soft drinks may also contain added vitamins, minerals, proteins, fibers and other functional
compounds.

Microbiological spoilage of soft drinks leads to deterioration of the sensory quality and typically appears as off-
flavours, odours and visual changes in the product. Microbes play a central role in the spoilage of foods and
beverage, mainly those with high acidity and reduced water activity. Microbial contamination may originate
from any step along the beverage manufacturing process. Raw materials, factory environment, dirty packages
and unhygienic process equipment are all possible contamination sources (Stratford 2006).

Acidity and pH are the most important antimicrobial hurdles in beverages (Mentz et al. 2010). Food-borne
pathogens do not generally grow at pH 4.6 or below, which has been set as an official borderline between acid
and low-acid foods (Lawlor et al. 2009). Due to their low pH, soft drinks constitute a hostile environment in
which the great majority of microbes die, although Escherichia coli O157 and Salmonella species can persist for
weeks in chilled, fruit juices (JA Barnett et. al., 2000). On the other hand, under low pH conditions yeast remains
unaffected. It has been estimated that poor factory hygiene accounts for 95% of soft drink spoilage incidences
caused by yeasts (Van Esch 1987). Carbonated soft drinks are generally less prone to microbial spoilage than
noncarbonated soft drinks (Back 2005). Lack of oxygen in food is the major factor in preventing microbial
spoilage (Stratford 2006).

mailto:ashwinidayama17@gmail.com
mailto:geetabali04@gmail.com
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METHODOLOGY

Study Area:
Study area comprises of Jalgaon City from Maharashtra State (IN). Six different most consuming soft-drinks are
selected. Soft-drinks under investigations are Appy Fizz, Minute Maid-Nimboo, Minute Maid-Orange, Slice,
Frooty, Coca-cola.

Sampling:
Soft drink bottles are purchased from soft-drink vendors. Information notified on the sachets of soft-drinks are
noted carefully which includes date of manufacturing, ingredients of drink per 100 mL, date of expiry, date of
opening of sachets, etc.

Assessment:
Sachets of soft drinks are opened in sterile environment, their pH and temperatures are measured carefully.

Then under sterile conditions they are applied on spread plate to enumerate and indentify type of growth formed.
If growth is formed, it is transformed into further investigations such as Gram Staining, IMViC tests,
determinations of enzyme production and motility tests by hanging drop method.

RESULT AND DISCUSSIONS:
1. When samples, obtained on the 1st day after opening of sachets, were plated on nutrient media, no microbial

growth was observed.
2. This illustrates that samples of soft-drinks are well-maintained bychemical preservatives and stabilizers.
3. When samples, obtained on the 3rd day after opening of sachets containing fruit pulp, were plated on

nutrient on nutrient media microbial growth was observed whereas samples obtained from carbonated soft-
drinks were produced bacterial growth.

4. This states that carbonated and O2 deficient environment in the soft-drinks is hostile for microbes.
5. Gram negative bacteria were observed on the spread plate of samples of Appy Fizz, Slice and Frooty while

Gram positive bacteria were observed on respective Minute Maid Orange and Minute Maid Nimboo
samples.

6. Bacteria from the samples of Sliceand Frooty were able to produce amylase where rest of other samples not
able to synthesize amylase, catalase and gelatinase.

RESEARCH CONCLUSION:
1. On the day-1 after opening sachets, drinks are under well-maintained conditions.
2. Further these drinks are attacked by micro-organisms and soft-drinks containing fruit-pulp readily

deteriorate than carbonated soft-drinks.
3. Soft-drinks should be consumed as early as possible from the opening of sachets.
4. Lower pH (higher acidity), high CO2 and lower O2content from hostile environment for microbes.
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ABSTRACT
The bathroom can be a heaven for harmful bacteria if not properly disinfected and maintained. The most
common pathogens reported in these areas include E. coli, Salmonella and Streptococcus. These bacteria
normally introduced from the human, animal and insect excreta. These microbes are commonly spread by people
not closing the toilet lid before flushing and not washing their hands properly after using the toilet. These
pathogens results in most common infections with common symptoms such as are mild fevers, stomach cramps,
vomiting, diarrhea, nausea and headaches. The disease may include gastroenteritis, UTI infections etc. These
infections can be avoided by following proper hygiene and washing hands, regularly changing hand towels, and
using push applicators for liquid soap rather than soap bars for hand washing. The present study is an attempt to
assess the Microbial load in the household bathroom at the sample basis.

Key words: microflora, bathroom floor

INTRODUCTION
A bathroom is a room for personal hygiene, and is important part of our daily routine and house. As we know
due to moist condition bathroom is most preferable place for bacterias such as E coli, Salmonella, Streptococci,
staphylococcus. These microbes are infectious to human being. The moist condition and low pH are helpful to
survive not only on floor but also on walls, taps, handles and soap case. The bathroom can be haven for harmful
bacteria if not properly sterilized and maintained. Fortunately most household cleansers will deal with bacteria.
Lower sanitary level induced most common infections like mild fever; stomach pains and flu like symptoms.
There are some common infective agents found in bathroom are fungi, viruses and bacteria. The appearance of
these microbes gives bad smell, greenish texture and sleepariness. The present study intended to demonstrate
presence of microbes on the bathroom floor and air and isolate few microbes by sampling technique.

MATERIALS AND METHODS
Sampling and isolation of microbes
Cotton swabs were used to isolate microorganism from bathroom floors of 4 locations. Suspension was prepared
from sampled swabs. Loopful suspension was streaked on sterile Nutrient Agar plates. The plates were incubated
at 280 c for 24hrs. After incubation the colonies were reported.

Identification of microbes
The attempt to identify the bacteria was done with the help of regular microscopy and biochemical
characterization such as Gram staining, sugar fermentation, H2S production, and IMViC test (Aneja, 1996).

Micro flora of air by settling velocity
Sterile nutrient agar plates were exposed at various sites for 10 min and incubated at room temperature for 24 hr.
After incubation the colonies were and calculate the settling velocity by following formula.

Settling velocity = N x 104

Π  r 2 t

V= Settling velocity,  N= No. of colonies, r= Radius of the plate, t=Time of  exposure
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RESULT AND DISCUSSION

Colony characteristics of the isolates:

Iso
late

Size
(mm)

Shape Color Margi
n

Opacity Elevation Consisten
cy

Gram
Character

And shape of
cell

1 0.1 Circular White Entire Opaque Concave Sticky Gram negative
and round

2 0.2 Circular Colorless Entire Opaque Concave Smooth Gram negative
and round

3 0.5 Circular Yellow Entire Semi-
transperent

Convex Sticky Gram positive
and  round

4 1.0 Circular Yellow Entire opaque Convex Smooth Gram positive
and  round

Biochemical characteristics: IMViC

Indole Methyl red Voges –Proskauer Citrate utilization
Isolate 1 Positive Positive Negative Negative
Isolate 2 Negative Positive Negative Negative
Isolate3 Positive Negative Negative Positive
Isolate4 Negative Positive Negative Negative

Sugar fermentation

Glucose Lactose Sucrose Mannitol
Isolate 1 Positive Positive Positive Positive
Isolate 2 Positive Positive Negative Positive
Isolate3 Positive Positive Positive Positive

Isolate 4 Positive Negative Positive Positive

Settling Velocity as per Location

Location Settling Velocity

Location 1 5.41×10-5

Location 2 5.97×10-5

Location 3 4.29×10-5

Location 4 3.58×10-5

CONCLUSION
In the present investigation, samples collected from bathroom floor showed microbes resembles with
characteristics of E coli, Salmonella, Streptococcus and Staphylococcus spp. However, further confirmation of
the accurate identification is necessary by additional biochemical characterization. The sampling areas may lead
to infection to the users; hence proper hygiene and washing practices are essential. The results of settling
velocity also indicate that the micro flora in the environment higher, hence it is of prime necessary to clean the
area for good hygiene and health of the family.
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Fig1a: Isolate obtained from sample Fig1b: Isolate obtained from sample

Fig2: Biochemical test results Fig1c: Isolate obtained from sample
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ABSTRACT
Microbial cellulases have show their potential application in various industries including pulp and paper ,textile
,laundry , biofuels production , food and feed industry , brewing ,and agriculture . Due to the complexity of
enzyme system and immense industrial potential ,cellulases have been a potential candidate for research .The
availability of substrate for the production of these enzyme was abundant. The most abundant carbohydrate
polymer in biosphere is cellulose, having an annual production that estimated to be over 7.5 × 1010 tones.
Cellulases are inducible enzymes synthesized by a large diversity of microorganisms including both fungi and
bacteria during their growth on cellulosic materials. As compare to bacteria; fungi was most suitable microbes
for the enzyme production .Filamentous fungi are the preferred source for industrial enzyme because their
excellent capacity for extracellular protein production.The present study aimed to screen fungi Aspergillusniger
for the production of cellulase enzyme and further enzyme purification.

Keywords: Cellulase, cellulosic materials

INTRODUCTION
Cellulose is the abundant component of plant biomass. It is found in nature almost exclusively in plant cell walls
and also produced by some bacterial species. Plant biomass rich in cellulose is one of the foreseeable and
sustainable sources of fuel, animal feed and feed stock for chemical synthesis. Cellulose has enormous potential
as a renewable source of energy. Therefore, the degradation of cellulosic biomass represents an important part of
the carbon cycle within the biosphere Bioconversion of cellulosic biomass to fermentable sugars through
biocatalyst cellulases derived from cellulolytic organisms has been suggested as a feasible process andreduce
environmental pollution. Any process which could efficiently and economically convert cellulosic material to
glucose would be of important industrial significance.

Cellulases provide a key opportunity for achieving tremendous benefits of biomass utilization. Fungi are well
known organism of decomposition of organic matter, in general, and of cellulosic substrate in protein.  Even
though there are many reports on fungi producing cellulasesonly a few have proved high activities for
commercial success. A wide range of Aspergillussp. have been identified to possess all components of cellulases
complex Cellulases have been used for several years in food processing, feed preparation, waste-water treatment,
detergent formulation, textile production and other areas. Additional potential applications include the
production of wine, beer and fruit juice. Nevertheless, all theseuses are of rather small magnitude compared with
cellulase requirements for bioconversion of lignocelluloses to fuel ethanol.  In view of biotechnological
importance of cellulases, the present study emphasizes on screening of fungal culture that is Aspergillus sp. for
cellulases productionenzyme activity  describes a procedure for measurement of cellulase activity using
International Union of Pure and Applied Chemistry (IUPAC) guidelines.

MATERIALS AND METHODS

1.Phenotypic Charactars

2.Qualitative Method For Screening Of Cellulolytic Activity Of Fungi ( Sri Lakshmi, G. Narasimha,2012)–
In qualitative method for screening of cellulolytic activity of  fungi is done in Czepek-dox agar medium with
followingcomposition (g/l):   sucrose – 30, NaNO3 – 2,K2HPO4 - 1, MgSO4 – 0.05, KCl – 0.5, FeSO4– 0.01,
,carboxy- methyl cellulose – 1%, Agar agar - 20. pH of the medium was adjusted to 5. Inoculate spore
suspention density2χ106.. Cavities of 6 mm size weremade in the solidified medium and inoculatedwith 0.1 ml
of spore suspension prepared, incubated at room temperature (28 ± 2 °C) for three days to72 hoursallow fungal
growthAfter incubation, staining with 10ml of 1% Congo - Red staining solution .

3.Quantitative Method For Purification Of Cellulase  Enzyme (  B. Adney and J. Bake-1996) –
Determination of enzyme activity of both crude as well as partially purified enzyme was calculated as per
procedure describes by International Union of Pure and Applied Chemistry (IUPAC) guidelines.By using
Whatman filter paper No.1 as substrate.Enzyme activity was calculated by following formula in FPU/ml.
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FORMULE=

Filter Paper Activity=(0.37/[enzyme] releasing2.0 mg glucose )units/ml.

For the derivation of the FPU see Ghose (1987).
Protein estimation   by Folin Lowry method

Enzyme purification
By salt precipitation(, ZaenabAlzahrani, 2009-2010) –
Take a 250 ml Czepak-dox broth medium containing 1% carboxy methyl cellulose . Inoculate a aliquot of  0.1
ml suspension  of given organism  that is Aspergillusniger. Incubate flask for 7 days in 120 rpm . After
incubation centrifuge the medium in sterile centrifugation tubes at 5000 rpm for 10 minuits .remove the
supernatant in seperate clean flask  and discard the precipitate . Measure the supernatant in measuring cylinder
and purify the cellulase enzyme by ammonium sulfate precipitation dialysis technique  method .
4.2.DialysisMethod

RESULT AND DISCUSSION-
PHENOTYPIC CHARACTERS

Fig.1                                                                             Fig.2

3.Qualitative Method By Screening Of Celluloytic Fungi-
The fungal culture produced zone of hydrolysis (fig.2) in 1%  carboxy methyl cellulase containing Czapek- Dox
agar plate after flooding with 5% congo red solution within three days .The cellulase activity of
Aspergillusnigerwas confirmed by congo Red decoloration .The results are very much same and mach with
earlier reports of Sri Lakshmi,et.al.,2012

4. Quantitative Method For Total Protein &Enzyme Activity

Sr
No.

Test Protein Conc. Enzyme activity
FPU/ML

Specific
activity

1 Crude Enzyme 496.6µg/ml 2units/ml 4.08units/mg

2 Partially Purified Enzyme 414.4µg/ml 2.3units/ml 5.60units/mg

CONCLUSION:
In the present study, it could be concluded that the fungal culture, that is Aspergillusniger sp. Possess cellulolytic
activity. Cellulase enzyme was produced by Aspergillusniger fungi on lab scale and then partial purification was
carried out by using ammonium sulphate precipitation technique followed by dialysis method.filter paper activity
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was increased of dialysed sample that is 2.3units/ml as compare to crude enzyme that is 2units/ml and specific
activity of crude and partially purified enzyme was 4.08units/mg and 5.60units/mg determined respectively. For
the further aspects the production of cellulase enzyme by Aspergillusnigeron solid state fermentation for
industrial application
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Applications of keratinase obtained from local isolate Bacillus sp.
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ABSTRACT
The keratin chain is highly packed in the alpha-helix or beta-sheet in the super coiled polypeptide chain resulting
in the mechanical stability and resistant to common proteolytic enzymes such as pepsin, trypsin, papain. The
chemical processing of the huge waste generated in neither economical and nor eco-friendly. The enzyme
keratinase has gain considerable attention in recent years as a result of its diverse biotechnological applications
such as leather hiding process, recovery of silver from X-ray film, production of plant growth promoter, removal
of hair as well as blood from the cloth. In the present investigation a new feather-degrading bacterium Bacillus
sp .isolated from a local feather waste site was studied for the few applications. The results are encouraging and
hence can be further explore for potential applications.

Key words: Bacillus sp, keratin, keratin degradation, keratinase production

INTRODUCTION
Keratinases a proteinase of unknown mechanism classified as per International Union of Biochemistry (IUB)
with EC number 3.4.99. Keratinase is defined as serine protease due to its 97% sequence homology with alkaline
protease and it is also inhibited by the same inhibitor that inhibits serine protease (Tahaet al., 1998 and
Bressollieret a1., 1999). Keratinases are produced only in the presence of keratin containing substrate and
attacks on the disulfide (-S-S-) bond of the keratin substrate (Bockelet al., 1995). Keratinase produce by various
fungi, Streptomyces and bacteria at around alkaline pH and almost thermophilictemperatures. These enzymes
have wide range of substrate specificity and has ability to degrade other fibrous protein fibrin, elastin, collagen
and other non fibrous protein likecasein, bovine serum albumin gelatin etc.

Keratin, the substrate of keratinase is a most abundant fibrous and insoluble structural protein,present on
epidermis of vertebrate's epithelial cells of skin appendages such as nails,hairs,feathers,horns,scales,and wool.
Chicken bird contributes about 10% feathers to its body weight,while dried feather contains 85-99% proteins.
Large amount of this feather waste is generated through poultry as higher as millions of tons per year which is
deposited in the environment and leads to pollution as well as creates threat of occurrence of epidemic disease
from such waste. However, so far less emphasis has been given for feather waste management and its control.
Keratin dumped soil contain large number of microorganisms,having potential to hydrolyze feather, it includes
fungi, bacteria, actinomycetes.Keratinase production is reported from Bacillus licheniformis, Bacillus pumilus
FH and Bacillus subtilisKD-N2,B.cereus,B.amyloquefaciens and B.megaterium, stenotrophomonas sp.,
Leuconostoc sp., Pseudomonas microphilus and fungi such as Trichophyton, Aspergillus flavipes,
Cephalosporium, Penicilium, Microsporum and Actinimycetes such as Streptomyces sp., Streptomyces
albidoflavus. Recently keratinase is being explored in number of industrial applications including leather
industry for quality leather, in pharmaceutical, in detergent industry and supplements for live stock feed etc.

MATERIALS AND METHODS
Materials
All chemicals used during experiment were of analytical research (AR) grade, Hi-media laboratories and
Qualigen chemicals. Distilled water used throughout the experiment for preparing growth media and reagent.
Goat hide and feathers was obtained from local meat shop where as X ray film was collected from local hospital.

Collection of Feathers
Chicken feathers collected from a local poultary farm were thoroughly washed with tap water, followed by mild
detergents wash, boiled and oven dried overnight at 50oC.

Production of keratinase
keratinase is produced under submerged fermentation process. Selected isolate were grown in production
medium(containing g/L) Nacl 0.5;K2HpO4 0.1;KH2PO4 0.6;Mgcl2.6H2O 1,Yeast extract  0.1,feather 1%,pH 7.5.
Production medium was inoculated with  1% bacterial suspension and incubate at 30oC for 4 days at 120 rpm.
After incubation the broth was centrifuged at 10,000r.p.m. At 4˚C for 10min. Supernant was collected and used
as a crude enzyme for application.
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Application of keratinase
1. Recovery of silver from x ray
X ray film was cut into 3cm×3cm pieces, washed with 70% alcohol for 15 minute than with distilled water and
was oven dried. Thirty pieces of X ray film was added in 3 flask containing 40 ml sterilized distilled water. One
flask was inoculated with 10% enzyme and second with flask with organism whereas third was kept as control
with distilled water. The flasks were kept on shaker incubator at 120 rpm for 1h, after incubation the content
were centrifuged at 10,000 rpm for 10 min followed by separation of supernant. It was filtered and dried with
1ml slurry + 1ml conc. HNO3+ 1ml  conc.Hcl. Dried slurry was smelted in pres Na2CO3 and hard cooked in
furnace which leads burning of waste and settling of silver.

2. Leather hiding process
Hide was washed with distilled water and air dried. It was cut into small pieces (5cm 5cm) and weighed. Hide
pieces were immersed in the enzyme compared with control (1.5% sodium sulphate, 1.5% lime soln and distilled
water). Further it was incubate for 6h at room temperature on shaker at 40-50 rpm. After incubation, depilated
areas on hide were noted and scrapping of hairs from hide was done.

3. Cloth cleaning property
A clean pieces of cloth 5cm×5cm was soaked in egg yolk and blood followed overnight drying. The dried stained
cloth was incubated with the enzyme (50ml), enzyme deactivated detergent (7mg/ml), papain sol, bacterial
suspension and in distilled water. After incubation at room temperature for 1h ,the cloth pieces were taken out,
rinsed with distilled water for 2 min and dried. The composite stain removal capabilities of enzyme were
examined visually by looking the pieces of dried cloth,compared with untreated cloth pieces stained with blood
were taken as control.

4. Plant growth promoting activity
To study the plant growth promoting activity of bio- inoculum, healthy seeds Vignaacotinifolawere selected and
pot assay was carried out with different applied method. Different methods of application of supernantant such
as seed soaking and seed drenchingwere used during the experiments.

The fertile soil was collected and extraneous matter, substances were removed. It was sterilized at 121 ˚C for 3
times and used for pot filling. Seeds were disinfected with 0.1% HgCl2, followed by washing with sterilized
distilled water 2 times. Seed treated with inoculum sowed into pots, whereas another pots inoculated with crude
enzyme with respective controls were kept and labled. Pots were irrigated daily with sterile distilled water and
kept in sun light. After 10-20 days, the proper growth of plant was measured as root length and shoot length,
compared with respective controls.

RESULT AND DISCUSSION
Recovery of X ray: The treatment of used X ray films with keratinase, resulted in silver bound with gelatin
being stripped off into the admixture and a clean PET films were obtained after enzyme treatment, whereas the
control film remain unchanged (Fig 2).

Leather hiding process: As observed from plate, enzyme treated hide showed visible dehairing within 6h
whereas, in the control hide hair loosening was not observed (Fig 3)., even by mechanical plucking

Cloth cleaning property: Blood haemoglobin was breakdown as a result of proteolytic cleavage by enzyme, the
cleaning property of keratinase with compared to detergent and controls can clean within a short period of time
without damaging the fiber strength and structure. (Fig 4).

Plant growth promoting (PGP) activity: The PGP activity is demonstrated in the table 1

Table 1: PGP activity of the feather digest
Control organism Supernatant Plant H IAA

root Shoot root Shoot root Shoot root Shoot
2.4 9.4 2.7 7.8 4.2 8.2 2.9 6.4
1.9 7.2 3.9 7.8 3.7 9.6 3.1 5.7
2.8 10.3 2.5 8.4 3.1 8.4 2.4 7.5
2.9 9.4 2.9 8.4 4.2 5.4 3.4 7.4

SD 0.454606 1.320038 0.621825 0.34641 0.522813 1.777639 0.420317 0.858293
n = 4 germinated seed all in all cases (sterile soil + coated seed)
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Fig 1: Production medium Fig 2. Recovery of silver from X ray film

Fig 3: Leather hiding Fig 4: Cleaning of cloth

CONCLUSION
In conclusion, this study reports production of keratinase from local isolated Bacillus sp. It has ability to degrade
feathers within 6 days. This enzyme can be used as a liquid detergent as it removed blood stain from cloth within
short period. It has ability to hydrolyzed used X ray film for the recovery of silver particles. Also, it can be used
in leather processing step and used as a plant growth promoter. In view of the results obtained, it can be further
explored for feather waste management, biodegradation of some keratinous wastes and in pharmaceutical
application.
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ABSTRACT
Keeping in mind the assessment and accreditation of quality of educational Institutions, the NAAC has been
established in 1994. NAAC assessment lays focus on Quality initiative, Quality sustenance and Quality
enhancement. After Assessment, the Cumulative Grade Point Average (CGPA) of an Institution is computed as a
quality indicator. In view of expected needs of the stakeholders, we want to know quality status of higher
education in India with respect to NAAC quality standards. Principles and Procedures of Exploratory Data
Analysis (EDA) have been applied to know the state-wise quality status as well as at India level. It is found that
there is significant difference between existing quality status of higher education in India and target value
specified by NAAC.

Keywords:
NAAC: National Assessment and accreditation council, HE: Higher Education, CGPA: Cumulative Grade Point
Average, EDA: Exploratory Data Analysis, ICT: Information & Communication Technology.

INTRODUCTION
NAAC's ultimate goal is to develop a quality culture wherein quality consciousness and striving for excellence
will become powerful internal driving forces at ad levels of colleges and universities. NAAC is the benchmark to
judge and scrutinize quality.Understanding the need of the hour and being the routine stakeholders of HE, we
were deeply motivated to find out the causes, analyze them and suggest appropriate solutions for the betterment
of condition of education in our country.This project is helpful for all the educational institutes of our country for
deciding their educational status, factors affecting the system and their effective measures.The project intends to
generate awareness about absolute quality of HE and to elevate it by taking appropriate actions in the direction
which results in progress of the nation as a whole, by evaluating present quality of HE on the basis of data by
NAAC.

METHODOLOGY:
Principles and Procedures of Exploratory Data Analysis (EDA) have been applied to know the state-wise quality
status as well as at India level. Discussion of quality status of HE by taking CGPA as quality indicator has been
done by using measures of Descriptive statistics such as mean, variance, maximum value & minimum value,
range: measure of dispersion. Sample Correlation coefficient is computed to show that there exists positive
correlation between the values of first cycle and second cycle of NAAC assessment. Various probability
distribution have been fitted for different states which enables the prediction of number of colleges falling within
a given region.In order to find out whether there is a significant difference among the status testing of hypothesis
technique has been used. In particular, paired t-Test of difference of means is used with following assumptions:
the two populations from where data are obtained are normal, the differences between pairs are normally
distributed, the sample sizes of two samples are equal. Accordingly, fitting of Normal distribution of all data
values is carried out.

RESULTS AND DISCUSSION:
Analysis of 722 A grade, 1939 B grade and 227 C grade colleges out of 2888 colleges in total which are
assessed by NAAC is carried out. Mean of CGPA data of overall population of India is 2.5818 which suggest
that quality of India comes under B grade covering about 67.14 percent of total data. It is found that the states
Kerala, Goa and Meghalaya have best quality of HE with average CGPA’s 2.957,2.943 and 2.895
respectively, whereas Orissa has poor quality with average CGPA 2.228. Variance of the overall data is found to
be 0.1898. We have fitted various probability distributions such as Normal, Gamma, Beta, Weibull, Log-normal,
Gen. Extreme Value, Rayleigh etc for each state as well as for overall India and it is found that complete data
follows Normal Distribution by application of Chi-square test of goodness of fit. The percentage of A, B, C
grade colleges compared at India level were found to be 25%, 67.14% and 7.86% respectively. No significant
difference has been found in old and new quality status given by First and Second Cycle results of NAAC, by
using Testing of Hypothesis technique. It is found that there is significant difference between existing quality
status of higher education in India and target value (4) specified by NAAC.Our conclusion is that overall there
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is no improvement in quality of education though there had been various advancements differently in various
aspects over the subsequent years. This is an alarming result for our nation’s education which demands
consistent strong actions for improvisation in the Quality; otherwise our country will never be able to change its
status from “Developing” to “Developed”.
The purpose of education is not merely meant to produce robots, but to develop a holistic vision (Poorna Manav
Maan) along with science and technology. On the other hand, only the improvement in few colleges is not
sufficient to change the landscape of HE, every college of the nation must strive towards quality which is
capable of setting quality standards at international level. This will happen when Self-introspection, innovation
and improvement would be consistent practices in each institution. Apart from basic practices, here we note
some best practices which can be followed in HE: Regular updating of knowledge/skills and scrutinizing
correctness and accuracy by publishing Quarterly Newsletter, focusing on Morality and Ethics in Teaching
Practice, conducting various programs such as seminars, workshops and national conferences at the department
and college level by planning at the beginning of the academic year, organization of meetings at the end of
various college programmes to analyze and find out areas of improvement, career counselling, collaborating with
industries, networking with the neighbourhood and fostering a closer relationship between the worlds of work
and learning, fulfilling expectation to do more with less input by proper use of ICT.

REFERENCES:
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ABSTRACT
Silver nanoparticles were synthesized by using root extract of a Ziziphus indicus which reduces silver ions to
silver nanoparticles. Synthesized nanoparticles were confirmed by colour change of plant extracts,  UV-Visible
spectrophotometer and UV-Visible absorption spectra of the reaction mixture showed λ max at 446 nm and
Fourier transform infrared spectroscopy (FT-IR). These Phytosynthesized silver nanoparticles were tested for
analgesic activity in rats. Silver nanoparticles, when given in doses of 0.5% and 1% elicited a significant (*P<
0.05) analgesic activity in the hot plate as evidenced by increase in latency time in seconds (Table 2) as
compared with control at the end of 3hrs.
Keywords: Silver nanoparticles, Ziziphus indicus Mill, Anti-inflammatory, FT-IR

INTRODUCTION
In the past, silver was used for a variety of clinical conditions including epilepsy, venereal infections, acnes and
leg ulcers. In the recent years nanoparticles synthesis using plant sources are gaining more interest, specifically
the use of various parts of the plants such as leaf (Shiv Shankar et al., 2004; Krishnaraj et al., 2010; Begum et al.,
2009; Song and Kim, 2009; Huang et al., 2007; Raut et al., 2009; Garg, 2013), corn (Garg,2012), tuber
(Sathishkumar et al., 2010), bark (Sathishkumar et al., 2009) and buds (Raghunandan et al., 2010). Reported
studies related to biological syntheses of SNPs especially using medicinal plants have been promising
(Krishnaraj et al., 2010; Song and Kim, 2009; Sathishkumar et al., 2009; Satyavani et al., 2011; Jha et al., 2009;
Thakkar et al., 2010).  The methods using plant extracts involve phytochemicals such as terpenoids (Thakkar et
al., 2010), flavonoids (Raghunandan et al., 2010), phenol derivatives (Jacob et al., 2011), plant enzymes
(hydrogenases, reductases, quinones) and their derivatives, di-hydric phenols (Jha et al., 2009) and so on act as
reductants in the presence of metal salt.
These medicines are safe in therapeutics. There are various methods for AgNPs formation such as sol-gel
process, chemical precipitation, reverse micelle method, hydrothermal method, microwave, chemical vapour
deposition and biological methods (Murthy et al., 2010 and Sharma et al., 2009).  Biological methods are
currently gaining importance because they are eco-friendly, cost effective and free from any toxic chemicals
(Vigneshwaran et al., 2007 and Mohanpuria et al., 2008).
One such plant, Ziziphus jujuba Mill, (Rhamnaceae) is used in traditional medicine worldwide. It is a spiny
deciduous shrub or small tree and commonly cultivated in all over world. Chemical constituents like
carbohydrates, fat protein, amino acids, anthocyanins from fruit, seeds and leaves, leucocyanidin from bark,
leucopelargonidin, betulinic and ceabothic acids from wood, rutin from leaves, mauritines A,B,C,D,E and F,
frangufoline and amphbines B, D and F. Ziziphine A,B,C,D,E,------Q from stem and root bark were reported
(Mahajan and Chopda, 2009). Uses of the various parts are, the roots are bitter, useful in wounds and ulcers. The
leaves are bitter and are useful in wounds, syphilitic ulcers. Fruits are useful in leprosy, skin diseases, pruritus,
wounds and ulcers, hemorrhages and general debility. The seeds are acrid and are useful in wounds. Ziziphus
jujuba is being used by tribal Adivasies in eastern parts of Jalgaon District (Maharashtra State) influencing
injuries small cuts and or animals bite, attack and wounds (Chopda and Mahajan, 2009). Various activities like
anti-inflammatory (Adzu and Haruna, 2007); sedative and hypnotic (Gong et al., 2000); anticancer, antiretroviral
(Biswas and Mukharjee, 2003); anti-complementary (Sang et al., 2004) and antioxidant (Seong et al., 2008) has
been reported.
Moreover, nano silver exhibits remarkable biological properties, such as antiviral activities (Foldbjerg et al.,
2009 and Duran et al., 2007), anthelmintic activity (Garg and Chandra 2012) and analgesic activity (Garg et al.,
2014). Hence, in this study, we demonstrate the synthesis and characterization of silver phyto-nanoparticles from
Z. jujuba root extract using green method and its anti-inflammatory activity.
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MATERIALS AND METHODS

Collection of plant
The plant is collected from North Maharashtra Region in the period of May 2014. The plant Ziziphus jujuba is
identified by Dr. Tanveer Khan, Department of Botany and deposited a voucher specimen in the Department of
Zoology.

Preparation of Extract
The plant material was collected from North Maharashtra Region Jalgaon District, Maharashtra State, India. The
plant root was shade dried. After complete drying the material was crushed and grinded to form coarse powder.
One kg of dried powdered plant material was exhaustively extracted in Soxhlet apparatus with (Photo plate 2)
methanol. The solvent extract so obtained was then filtered to remove any suspended impurities. Extract was
concentrated under reduced pressure and controlled temperature (550C to 600C). The extract of plant was
preserved in dry, cool condition in desiccator. Thus the methanolic extract (MeOHx) obtained was used to
biosynthesis of silver nanoparticles and further proceed for their anti-inflammatory activity in rat model.

Synthesis of AgNPs
Silver nitrate (AgNO3) of analytical reagent grade was used as a precursor for the synthesis of AgNPs. Silver
nanoparticles were prepared by adding 5 mL of the MeOHx to 1 mL of aqueous silver nitrate solution (1M) at
room temperature. The mixture was keep for 10 minutes on rotary shaker and kept in the laboratory at room
temperature. The color change was continuously observed.

Characterization of AgNPs
Silver nanoparticle synthesized was confirmed and characterized by following methods; colour change. The
reduction of pure Ag+ ions was monitored by measuring the UV-Vis spectrum of the reaction medium after 24 h
after diluting 0.5ml of the sample with 1.5 ml sterile distilled water. UV-Vis spectral analysis was done by using
UV-Vis Spectrophotometer. Fourier transformed infrared (FTIR) spectrum of the sample was recorded.

Animal used
The albino rat of either sex and of approximately the same age, weighing between 180-200gm were procured
(National Bioscience, Pune) and they were individually housed, maintained in clean polypropylene cages under
standard environmental conditions of temperature 27 ± 20c, 12 h light/dark cycle in a registered animal house of
Moolji Jaitha College, Jalgaon. The animals were fed with standard pellet diet and water ad libitum. The
experimental protocols have been permitted and approved by the Institutional Animal Ethics Committee (IAEC)
and treated as per the guideline of Committee for the Purpose of Control and Supervision on Experiments on
Animals (CPCSEA).

Analgesic activity (Hot plate method)
The method originally developed by Woolfe and MacDonald (1944). The paws of mice and rats are very
sensitive to heat at temperature, which are not damaging the skin. The response is in the form of jumping,
withdrawal of the paws or the licking of the paws (Toma et al., 2003). The animals were placed on Eddy’s hot
plate kept at a temperature of 55±0.5 ◦C. A cut off period of 15 s, was observed to avoid damage to the paw.
Reaction time and the type of response were noted using a stopwatch. Rats were treated as per following groups,

Group I :- Normal control

Group II:- Positive control  (Ibubrufen 50mg / kg )

Group III:- Nanoparticle of Zj (0.5%)

Group IV:- Nanoparticle  of ZJ (1.0%)

Statistical analysis
All data were expressed as mean ± SE and the ANOVA was applied to determine the significance of the
difference between the control group and experimental groups.

RESULTS
Color change
As the MeOHx was added to aqueous silver nitrate solution, the transparent light brown color solution was
changed into the dark brown color (Fig 1). This change in color is an indication of the formation of AgNPs. Due
to splitting of AgNO3 into Ag+ and NO3

– change in colour of the reaction mixture was observed, with
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progressive time. Apparently the metabolites in the root extract acted as e- donor and reduce Ag+ ions into Ag.
Consequently, the formation of nanoparticles was indicated by brown colour of the aqueous solution following
the excitation of surface plasmon vibrations.

Fig. 1 Visible color change of the reaction
mixture before the formation of nanoparticles

(Z.J.C.) and after the formation of
nanoparticles (Z.J. T.)

Fig. 3  Ultraviolet-visible Spectrum (UV-Vis) of
silver nanoparticles of MeOHx of root of Z.

jujuba

FT-IR spectrum

FTIR is an important tool which enables us to understand the involvement of functional groups in the
interactions between metal particles and biomolecules. In the present work, FTIR spectra are used in the
identification of biomolecules responsible for capping and stabilizing the silver nanoparticles. The resulting
nanoparticles were characterized through FT-IR analysis. Based on absorbance bands different resultant groups
were identified (Table 1) which was assigned to the stretching vibrations of primary and secondary amines,
respectively. The FTIR spectra of reduced silver nitrate show considerable variation in the peaks of spectra (Fig
2). The MeOHx displays a number of absorption peaks, reflecting its complex nature. The reduction of certain
peaks is the clear indication of the loss of certain groups.

Fig. 2 FT-IR spectrum of nanoparticles of MeOHx of root of Z. jujuba after the formation of by reduction.
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UV-vis spectral study
The prepared silver nanoparticles showed an absorption band at 446 nm as shown in Fig 3, which is a typical
absorption band of spherical Ag nanoparticles due to their surface plasmon. The absorption band in visible light
region (350 nm – 550 nm) is typical for silver nanoparticles (Lee and Meisel, 1982).

Table 1 FT-IR spectrum analysis of synthesized silver nanoparticle from MeOHx of root of Z.jujuba.

Sr.
No.

Wave

Number

Stretching Interpretation

1 3576.02 O-H (free), usually sharp Alcohol, phenols

2 3296.35 O–H stretch, H–bonded Alcohols,  phenols

3 3120.82 O-H (very broad) Carboxylic Acids and Derivatives

4 3099.61 C–H stretch Aromatics

5 2092.77 –C(triple bond)C– stretch Alkynes

6 1996.32 C=C (symmetry reduces intensity) Alkenes

7 1662.64 –C=C– stretch Alkenes

8 1502.55 N-H (2°-amide) II band Amines

9 1365.60 C–H rock Alkanes

10 1238.30 C–N stretch aliphatic amines

Table 2  Analgesic activity (Hot Plate Method)

Treatment
Reaction time     (hrs.)

0 1 2 3

Control 6.75 ± 0.2 6.30± 0.24 7.73± 0.73 12.60±0.78

Positive control 8.15 ±  0.54 10.90 ±1.51 10.38±0.32 13.07± 0.69

Zj  0.5% 7.22 ±0.005 8.12±0.25 8.78±0.19 12.03±0.52*

Zj   1.0% 7.45 ± 0.88 9.38± 1.37 9.90 ±0.33* 16.29±0.37*

Results of hotplate test are presented in Table 2 for the silver nanoparticles of S. indicus respectively. The
extracts of the plants were found to exhibit a dose dependent increase in latency time when compared with
control at 2hrs and 3hrs. The results were found to be statistically significant. Silver nanoparticles, when given in
doses of 0.5% and 1% elicited a significant analgesic activity in the hot plate as evidenced by increase in latency
time in seconds as compared with control at the end of 3hrs. The increase in latency time was dose dependant.
Latency time was noted at 0, 1, 2, and 3hrs after the administration of control, standard and silver nanoparticles.

CONCLUSION
It may conclude that, presence of alcohols, phenols, amines and nitro group confirms the obtained nanoparticles
are flavonoid or terpenoid in nature. The silver nanoparticles of methanolic extract of root of Ziziphus jujuba is
exhibits analgesic activity.
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ABSTRACT
Plant latex is a rich source of multiple proteases belonging mainly to cysteine or serine proteases super family.
Different lactiferous families including Apocynaceae, Asclepidaceae, Moraceae and Euphorbiaceae are richest
sources of plant proteases reported to have diverse group of biological activities. Particularly, some members of
Euphorbian plants are reported to have either thrombolytic or fibrinolytic activities. In the present investigation
studies on proteases of four euphorbian plants is carried out for In vitro streptokinase like thrombolytic and
fibrinolytic activities and chemical nature of proteases is evaluated using selective inhibitors. The results indicate
that the potential for thrombolytic activity is highest in latex of E. tirucalli followed by E. nerifolia, E. nivulia
and P. tithymaloides. Surprisingly, the latex of E. tirucalli contains serine proteases with fibrinolytic
activity,others have negligible activity .

Keywords : Thrombolytic and fibrinolytic activity,proteases, Euphorbiaceae and Papain.

INTRODUCTION
Proteases refer to a group of enzymes whose catalytic function is to hydrolyze peptide bonds of proteins. Blood
coagulation and fibrinolysis, involving a series of serine proteases, are two important processes associated with
haemostasis and wound healing (Lijnen, 2002).The fibrinolytic agents currently available for treatment of
thrombosis are plasminogen activators such as tissue-type plasminogen activators and urokinase-type
plasminogen activators and all these agents exhibit undesirable side effects. Therefore, the search for other
fibrinolytic enzymes as therapeutic agents for treatment of thrombotic disorders from diverse sources is needed.
Previously, many proteases affecting coagulation and fibrinolysis have been studied from various sources
including plants (Shivaprasad, 2010), annelids and insect (Wang et al., 2011).

Plant latex is rich source of multiple proteases belonging mainly to cysteine or serine super family (Fonseca et
al., 2010). They have been reported from different plant families including Asclepiadaceae, Apocynaceae,
Moraceae, and Euphorbiaceae (Caffini et al., 1988). Earlier, many proteases from the latex of different species
of Euphorbia genus have been reported (Lynn et al., 1988). In recent years, proteases affecting coagulation and
fibrinolysis have been isolated and characterized from plant latex particularly from Euphorbiaceae family
(Fonseca et al., 2010). Traditionally, the lattices from different plants have been used to stop bleeding which has
been attributed to presence of proteases having ability to affect blood coagulation. Protease enzymes possess
haemostatic property. CTSP enzymes are novel thermostable alkaline serine proteases from C. tentaculata, which
can efficiently and directly hydrolyze fibrinogen, fibrin polymer and fibrin clot. A 34 kDa serine protease,
designated as hirtin, with fibrinolytic activity was purified to homogeneity from the latex of Euphorbia hirta
belonging to Euphorbiaceae family (Patel et al., 2012). Therefore, in the present study, attempt has been made to
evaluate thrombolytic and fibrinolytic activity of crude enzyme of lattices of four members of Euphorbiaceae
family is given along with effect of inhibitors.

MATERIAL AND METHODS
Plant collection
The lattices of latex bearing medicinal plants of euphorbiaceae family were collected early in the morning by
superficial incisions of stem or trunk of healthy plant and allowing the milky latex to drain in clean glass vials
separately, brought to the laboratory and store at 40C.

Preparation of crude enzyme
All operations were carried out at 0 – 5 0C. The latex was centrifuged at 10,000rpm for 15-20 minute in under
chilled condition and the resultant supernatant is called “Crude enzyme”, was used for further investigation of
Proteolytic activity.

mailto:rt_mahajan@rediffmail.com
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Thrombolytic activity
Thrombolytic activity of crude protease was performed according to method described by Prasad et al., 2006.  .
All the tubes were then incubated at 37°C for 90 minutes and observed for clot lysis. After incubation, fluid
obtained was removed and tubes were again weighed to observe the difference in weight after clot disruption.
Difference obtained in weight taken before and after clot lysis was expressed as percentage of clot lysis.
Streptokinase and water was serving as positive and negative control for thrombolytic activity.

Fibrinolytic Activity
Fibrinolytic activity was measured according to the fibrin plate method with some   modifications. Briefly, 5 ml
fibrinogen solution [5 mg/ml fibrinogen (Human) in 0.9 % NaCl, standing for 5 min at 45 0C] was mixed with 5
ml agar solution [0.5 % agar in 0.9 % NaCl, standing for 30 min at 45 0C]. The fibrinolytic activity was
quantified by measuring the diameter of the clear zone, (Ju et al., 2012).

Effect of inhibitors on proteolytic activity
Effect on inhibitor on proteolytic activity was investigated using 5mM PMSF, 5 mM EDTA, and 5mM HgCl2. A
control assay of the enzyme activity was done without inhibitors and the resulting activity was taken as 100 %
(Badgujar and Mahajan, 2012).

4. RESULTS AND DISCUSSION

4.1 Thrombolytic activity
Thrombolytic agents that include tissue plasminogen activator (t-PA), Urokinase (UK), streptokinase (SK) etc
are used globally for the treatment of these diseases (Ansari et al., 2012). A number of earlier conducted
researches indicated that herbs and natural products possessed thrombolytic activity (Giuseppina et al.,
2004).Currently, various thrombolytic agents in practice are being used to dissolve the clots that have already
formed in the blood vessels; but these drugs have certain limitations and can lead to potential fatal consequences
in some cases. Therefore in this study, investigation of thrombolytic activity of crude proteolytic enzymes of
plant lattices was carried out using a simple and rapid in-vitro clot lysis model. Thrombolytic Activity of crude
enzyme was compared with standard streptokinase. Thrombolytic Activity observed highest in Euphorbia
tirucalli Linn followed by Euphorbia nerifolia Linn, Euphorbia nivulia Buch. – Ham, Pedilanthus tithymaloides
Linn. As given in table 1, thrombolytic activity was observed concentration dependant. However; streptokinase
SK a reference standard and buffer were used as a negative control that showed clot lysis maximum 89% for
streptokinase and  12.03% in 90 minutes of incubation respectively.

Table 1: Thrombolytic activity of proteases of Euphorbiaceae family

Sr. No. Sample
Percentage (%) of clot lysis

100 µg 500 µg 1000 µg

1 Euphorbia nerifolia Linn 37.26 50.05 67.50

2 Euphorbia nivulia Buch. – Ham 28.55 47.90 49.48

3 Euphorbia tirucalli Linn 49.75 67.08 69.59

4 Pedilanthus tithymaloides Linn 25.07 39.91 40.71

5 Papain 34.01 24.97 22.69

6 Buffer 12.03

7 Reported (Standard) 89.00
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Fibrinolytic activity
The crude enzyme of selected plant lattices which have potent proteolytic activity were screened for fibrinolytic
activity by plate method. It was observed that, only the crude enzyme of E. tirucalli latex has fibrinolytic activity
(Figure 1 A). Therefore, different concentration of the crude enzyme of E. tirucalli latex further tested for
fibrinolytic activity.

The 3 mg/mL of crude enzyme showed 6 mm zone of clearance, 5 mg/mL of enzyme exhibited 10 mm zone of
clearance. Highest zone of clearance was observed with 10 mg/mL of enzyme (Figure 1 B).

Figure 1 – A: Fibrinolytic activity of of proteases of Euphorbiaceae family

Where, 1= Euphorbia tirucalli Linn, 2= Euphorbia nivulia Buch. – Ham, 3= Euphorbia nerifolia Linn, 4=
Pedilanthus tithymaloides Linn, 5=Papain, C=Control. B: Fibrinolytic activities of proteases of E. tirucalli

Linn.

Where, C= Control, 3= 3mg/mL, 5= 5mg/mL, 10= 10mg/ mL of enzyme.

Effect of inhibitors on proteases
In order to identify the classes of protease enzymes of selected plant lattices, the effect of different protease
inhibitors have been evaluated. The figure 2 shows the residual activity of the protease enzymes of lattices after
its inhibition with the following class – specific inhibitors mercuric chloride (inhibitor of cysteine proteases),
PMSF (inhibitor of serine proteases), EDTA (inhibitor of metalloproteases) and pepstatin A (inhibitor of aspartic
proteases) using casein as a substrate. The 75-80 % inhibition of proteolytic activity of plant lattices of E.
tirucalli and E. nerifolia occurs in presence of PMSF. In the presence of HgCl2, proteolytic activity of E. nivulia
plant latex inhibited by 85 %. The proteolytic activity of P tithymaloides latex was inhibited by 55% with PMSF
and 48% with EDTA. These results confirm that the enzymes of E.tirucalli and E. nivulia latex may belong to
serine protease family whereas enzymes of E. nivulia latex may belong to cysteine protease family. Proteolytic
enzyme of P. tithymaloides may belong to serine and metalloprotease. No significant inhibition occurs with
pepstatin A, therefore protease of selected plant lattices does not belong to aspartic protease family.

Figure 2- Effect of inhibitors on proteases of plant lattices
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CONCLUSION
Proteolytic enzymes possess thrombolytic and fibrinolytic activity. E.tirucalli and E. nerifolia latex contains
serine protease whereas E. nivulia contain cysteine protease and P. tithymaloides contains both serine and
metalloprotease. Thrombolytic Activity observed highest in Euphorbia tirucalli Linn followed by Euphorbia
nerifolia Linn, Euphorbia nivulia Buch. – Ham, Pedilanthus tithymaloides Linn. Fibrinolytic activity was
observed only with the crude enzyme of E. tirucalli. These results conclude that serine protease may responsible
for thrombolytic and fibrinolytic activity.

REFERENCES
1. Ansari AV, Siddiqui HH, Singh SP, Antithrombotic and Thrombolytic activity of Terminalia belerica fruit

extracts, Research Journal of Pharmaceutical, Biological and Chemical Sciences, 3(2), 2012, 471.
2. Badgujar, Shamkant B., and Raghunath T. Mahajan. "Comparison of cysteine proteases of four laticiferous

plants and characterization of Euphorbia nivulia Buch.-Ham. latex glycosylated cysteine peptidase." Indian
Journal of Natural Products and Resources 3.2 (2012): 152-160.

3. Giuseppina B, Cristiana L, Guido L, Piero C, Antonio LA, Daniele R, Therapeutic effect of diagnostic
ultrasound on enzymatic thrombolysis. An in vitro study on blood of normal subjects and patients with
coronary artery disease. Journal of Thrombosis and Haemostasis, 91, 2004, 1078- 1083.

4. H.R. Lijnen, Matrix metalloproteinases and cellular fibrinolytic activity, Biochemistry (Moscow) 67 (2002)
92-98.

5. H.V. Shivaprasad, R. Rajaiah, B.M. Frey, F.J. Frey, B.S. Vishwanath, ‘Pergularaine I’- a plant cysteine
protease with thrombin-like activity from Pergularia extensa latex,  Thrombos. Res. 125 (2010) 100-105.

6. Ju, X., Cao, X., Sun, Y., Wang, Z., Cao, C., Liu, J., & Jiang, J. (2012). Purification and characterization of
a fibrinolytic enzyme from Streptomyces sp. XZNUM 00004. World Journal of Microbiology and
Biotechnology, 28(7), 2479-2486.

7. K.C. Fonseca, N.C.G. Morais, M.R. Queiroz, M.C. Silva, M.S. Gomes, J.O. Costa, C.C.N. Mamede, F.S.
Torres, N.P. Silva, M.E. Beletti, H.A.N. Canabrava, F. Oliveira, Purification and biochemical
characterization of Eumiliin from Euphorbia milii var. hislopii latex, Phytochemistry 71 (2010) 708-715.

8. K.R. Lynn, N.A. Clevette-Radford, Proteases of Euphorbiaceae, Phytochemistry 27 (1988) 45-50.
9. N.O. Caffini, L.M.I. Lopez, C.L. Natalucci, N.S. Priolo, Proteases of higher plants: General features,

physiological roles and applications, Acta Farm. Bonaerense 7 (1988) 195 -213.
10. Patel, G. K., Kawale, A. A., & Sharma, A. K. (2012). Purification and physicochemical characterization of

a serine protease with fibrinolytic activity from latex of a medicinal herb Euphorbia hirta. Plant Physiology
and Biochemistry, 52, 104-111.

11. Prasad, S., Kashyap, R. S., Deopujari, J. Y., Purohit, H. J., Taori, G. M., & Daginawala, H. F. (2006).
Development of an in vitro model to study clot lysis activity of thrombolytic drugs. Thromb J, 4(14), 1-4.



200

Synthesis of silver nanoparticles using methanolic extracts of Sphaeranthus indicus and
evaluation of its antipyretic activity

Leena Sodhi, , Yogesh Patil, Vanita Bohra, Vaishanvi Suryawanshi and Namrata Mahajan*
Department of Zoology, Moolji Jaitha College, Jalgaon

*Corresponding author: nvnzoo@yahoo.com

ABSTRACT
Biologically synthesized silver nanoparticles are being widely using in the field of medicine. Extracellular
biosynthesis of silver nanoparticles was carried out by using Methanolic extract (MeOHx) of flowers of
Sphaeranthus indicus for the reduction of aqueous silver ions in short period. The silver nanoparticles formation
was confirmed by the colour change of plant extracts and further confirmed with the help of UV-Vis
spectroscopy and Fourier transform infrared spectroscopy (FT-IR). These Phytosynthesized silver nanoparticles
were tested for Brewer’s yeast induced pyrexia in rats. It was found that the biogenic silver nanoparticles
exhibits more reduction in rectal temperature, that is, 37.74 ± 0.19 and 37.81± 0.10 than that of standard drug,
Ibuprofen 38.65 ± 0.27 and 38.78 ± 0.25 respectively at 2nd and 3rd h. Further, efficient antipyretic activity of the
synthesized silver nanoparticles proves the application potential of green synthesis in the area of nano-medicine.

Keywords: Silver nanoparticles, Sphaeranthus indicus Linn, Antipyretic activity, FT-IR

INTRODUCTION
Nanoparticles had a wide variety of application in the major fields of medicine, electronics, therapeutics, and
diagnostic agents. Silver nanoparticles have wide application in biomedical science like treatment of burned
patients, antimicrobial activity and used the targeted drug delivery, and so forth.. Plants provide a better platform
for nanoparticle synthesis as they are free from toxic chemicals as well as provide natural capping agents. Use of
plants for the synthesis of nanoparticles does not require high energy, temperatures, and it is easily scaled up for
large scale synthesis, and it is cost effective too (Prasad and Swamy, 2013). It is quite interesting that silver
nanoparticles can also be synthesized from bacteria (Nanda and Saravanan, 2009), Fungus (Ahmad et al., 2003)
and plants (Jha et al., 2009). The mechanisms underlying the impressive biological properties of nano silver are
still not understood and this is a priority for future research in vivo (Chaloupka et al., 2010). Moreover, nano
silver exhibits remarkable biological properties, such as antiviral activities (Foldbjerg et al., 2009 and Duran et
al., 2007), anthelmintic activity (Garg and Chandra 2012) and analgesic activity (Garg et al., 2014).

Sphaeranthus indicus (Asteraceae) is much branched, strongly scented. It is commonly known as Mahamundi or
Gorakhmundi. It is a common weed found in rice fields. They found throughout India, Srilanka, Australia and
Africa. According to Ayurveda, it has many medicinal properties. The flowers contain Albumins, semi-drying
fatty oil, reducing sugars, Tannins, Minerals matters, a volatile oil, alkaloid, saponin and a glucoside. In this
work, we report the biosynthesis of silver nanoparticles using this plant.

To our best knowledge with all the possible referencing, we state that it is the first study that uses methanolic
extract of Sphaeranthus indicus for synthesis of silver nanoparticles and its antipyretic activity. As nanoparticles
have an analgesic activity this encourage us to synthesis the silver nanoparticles and evaluate antipyretic activity
of methanolic extract of Sphaeranthus indicus.

MATERIALS AND METHODS
Collection of plant
The plant is collected from North Maharashtra Region in the period of May 2013. The plant Sphaeranthus
indicus is identified by Dr. Tanveer Khan, Department of Botany and deposited a voucher specimen in the
Department of Zoology.

Preparation of extract
The plant material, flowers were collected and shade dried. Dried powdered plant material was exhaustively
extracted in Soxhlet apparatus with methanol. For preparation of silver nanoparticles 0.5 gm methanolic extract
was dissolved in 10mL DW, from this 5mL of extract was used for synthesis of silver nanoparticles.

mailto:nvnzoo@yahoo.com
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Synthesis of AgNPs
Silver nitrate (AgNO3) of analytical reagent grade was used as a precursor for the synthesis of AgNPs. Silver
nanoparticles were prepared by adding 5 mL of the extract to 1 mL of aqueous silver nitrate solution (1mM) at
room temperature. The mixture was shaken on cyclomixer and kept in the laboratory at room temperature. The
color change was continuously observed.

Characterization of AgNPs
Silver nanoparticle synthesized was confirmed and characterized by following methods; colour change, the
reduction of pure Ag+ ions was monitored by measuring the UV-Vis spectrum of the reaction medium after 24 h
after diluting 0.5ml of the sample with 1.5 ml sterile distilled water. UV-Vis spectral analysis was done by using
UV-Vis Spectrophotometer. Fourier transformed infrared (FTIR) spectrum of the sample was recorded.

Animal used:
The albino rat (Ratus norvegicus) of either sex and of approximately the same age, weighing between 180-
200gm were procured (National Bioscience, Pune) and they were individually housed, maintained in clean
polypropylene cages under standard environmental conditions of temperature 27 ± 20C, 12 h light/dark cycle in a
registered animal house of Moolji Jaitha College, Jalgaon. The animals were fed with standard pellet diet and
water ad libitum. The experimental protocols have been permitted and approved by the Institutional Animal
Ethics Committee (IAEC) and treated as per the guideline of Committee for the Purpose of Control and
Supervision on Experiments on Animals (CPCSEA).

Antipyretic assay
The antipyretic activity of nanoparticles of flowers of S. indicus was evaluated using Brewer’s yeast induced
pyrexia in rats (Hajare et al., 2000). Animals with approximately constant rectal temperature were selected for
the study. Rats of either sex were divided into four groups of six animals each. Pyrexia was induced by injecting
20% aqueous suspension of Brewer’s yeast 2 ml/kg body weight in normal saline, subcutaneously, below the
nape of the neck. Rectal temperature was recorded by clinical thermometer immediately after Brewer’s yeast
injection, at -18 h and after 18 h that is 0 h. Ibuprofen (standard) (50 mg/kg b.w.p.o), 1% and 2% nanoparticles
of methanolic extract were administered orally. A control group was given 0.3 ml normal saline. The
temperature was recorded at 1, 2, and 3 h after drug administration.

Statistical analysis
All data were expressed as mean ± SE and the ANOVA was applied to determine the significance of the
difference between the control group and the experimental group.

Fig. 1 color change before (S.I.C.) and after the
formation of nanoparticles (S.I.T.)

Fig. 3 UV-Vis spectra of the formed silver  nanoparticles
using MeOHx of flower of S. indicus



202

Fig. 2 FT-IR spectra of silver nanoparticles of MeOHx of flower of S. indicus.

Table 1 FT-IR spectrum analysis of synthesized silver nanoparticles from MeOHx of flower of S. indicus.

Sr. No. Wave
Number

Stretching Interpretation

1 3379.29 N-H stretching primary, secondary amines, amides
2 2004.04 C=C-H stretching C=C-H group
3 1624.06 N-H bending primary amines
4 1494.83 N-O asymmetric stretch nitro compounds
5 1357.89 N–O symmetric stretch nitro compounds
6 1236.37 C–N stretch aromatic amines
7 1045.42 C–N stretch aliphatic amines
8 991.41 C–H "oop" aromatics
9 835.18 N–H wag primary, secondary amines
10 769.60 C–H rock alkanes

Table 2 Antipyretic activity of the nanoparticles of the S. indicus in rat

Hours

Groups
-18 0 1 2 3

Control 37.03±0.09 39.32±0.25 38.72±0.17 39.11±0.27 39.12±0.31

Ibuprofen 37.29±0.17 39.31±0.08 38.66±0.21 38.65±0.27 38.78±0.25
1% 37.27±0.03 39.35±0.23 38.41±0.29 38.23±0.31 37.87±0.20*
2% 37.32±0.09 39.36±0.26 38.44±0.28 37.74±0.19* 37.81±0.10*

Std. = 50 mg/Kg body weight, Nanoparticles= 1% and 2%, Each value expressed as mean ± SE, n=6, *P<0.05
Vs Control.

RESULTS
Colour change
As the MeOHx was added to aqueous silver nitrate solution, the transparent yellowish light brown color solution
was changed into the dark brown color (Fig 1). This change in color is an indication of the formation of AgNPs.
Due to splitting of AgNO3 into Ag+ and NO3

– change in colour of the reaction mixture was observed, with
progressive time. Apparently the metabolites in the flower extract acted as e- donor and reduce Ag+ ions into
Ag. Consequently, the formation of nanoparticles was indicated by brown colour of the aqueous solution
following the excitation of surface plasmon vibrations.
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FT-IR spectrum
FTIR is an important tool which enables us to understand the involvement of functional groups in the
interactions between metal particles and biomolecules. In the present work, the resulting nanoparticles were
characterized through FT-IR analysis for the identification of biomolecules responsible for capping and
stabilizing the silver nanoparticles.. Based on absorbance bands different resultant groups were identified (Table
1) which was assigned to the stretching vibrations of primary and secondary amines, respectively.The FTIR
spectra of reduced silver nitrate show considerable variation in the peaks of spectra (Fig 2). The MeOHx
displays a number of absorption peaks, reflecting its complex nature. The reduction of certain peaks is the clear
indication of the loss of certain groups.

UV-vis spectral study
The prepared silver nanoparticles showed an absorption band at 537 nm as shown in Fig 3, which is a typical
absorption band of spherical Ag nanoparticles due to their surface plasmon (Lee and Meisel, 1982) The
absorption band in visible light region (350 nm – 550 nm) is typical for silver nanoparticles.

Antipyretic activity
The results of effect of nanoparticles of flowers of S. indicus on Brewer’s yeast induced pyrexia in rats are given
in Table 2. After the induction of pyrexia the control rats remained hyperpyretic throughout the duration of the
experiment. At the dose of 2% elevated rectal temperature was significantly reduce to 37.74 ± 0.19 compared to
control (39.11±0.27) at 2nd h. At 3rd h the significant (p<0.05) antipyretic activity was observed in 1% and 2%
test sample (37.87±0.20 and 37.81±0.10 respectively) compare to control group of animals (39.12±0.31). At 2nd

and 3rd h higher dose of nanoparticles exhibits more reduction in rectal temperature, that is, 37.74 ± 0.19 and
37.81± 0.10 than that of standard drug, Ibuprofen 38.65 ± 0.27 and 38.78 ± 0.25 respectively.

DISCUSSION
The synthesis of nanoparticles is attracting attention because of their usually enhanced physiological properties
and biological activities as compared to the bulk parent material (Tolaymat et al., 2010). Biological synthesis is
preferred for being cost effective and the ability to maintain the homogeneity and stability of the synthesized
nanoparticles. The unarguable property of silver nanoparticles of being strongly antibacterial makes it more
favourable for the use in medical devices and supplies such as wound dressings, scaffolds, skin donation,
recipient sites, and sterilized materials in hospitals, medical catheters, contraceptive devices, surgical
instruments, bone prostheses, artificial teeth and bone coating. Apart from this the nanoparticles of such herbal
extracts act as an analgesic, anti-inflammatory and antipyretic too. This is supported by the study carried out by
Garg et al., (2014). They studied analgesic potential of hydrogels of silver nanoparticles using aqueous extract of
Saraca indica bark. Our finding is corroborated with findings of Garg et al., (2014) though they evaluate
analgesic activity of nanoparticles of different plants. But analgesic, anti-inflammatory and antipyretic activities
are corelated.

CONCLUSION
In conclusion we introduce a simple, fast, and economical biological procedure to synthesize Ag nanoparticles
using S.indicus flower extract. Change in colour of the reaction mixture during the time of incubation indicated
the formation of silver nanoparticles and was confirmed by the characteristic peaks obtained by UV–visible
spectra analysis. It can be predicted that the formation of nanoparticles occurs due to the presence of nitro and
amines, which are abundantly found in MeOHx extract of S. indicus and are also confirmed from the FTIR
spectra. These particles also shown considerable antipyretic activity.
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ABSTRACT
Silver nanoparticles were synthesized by using root extract of a Ziziphus jujuba which reduces silver ions to
silver nanoparticles. Synthesized nanoparticles were confirmed by colour change of plant extracts,  UV-Visible
spectrophotometer and UV-Visible absorption spectra of the reaction mixture showed λ max at 446 nm and
Fourier transform infrared spectroscopy (FT-IR). These Phytosynthesized silver nanoparticles were tested for
carrageenan induced anti-inflammatory activity in rats. It was found that the biogenic silver nanoparticles
exhibits significant activity (p<0.05) to 2% test sample treated group of animals (0.84 ± 0.04) when compared
with control group at 2nd h. Both doses showed significant activity (p<0.01) at 3rd h when compared with control
group. Further, efficient antipyretic activity of the synthesized silver nanoparticles proves the application
potential of green synthesis in the area of nano-medicine.

Keywords: Silver nanoparticles, Ziziphus jujuba Mill, Anti-inflammatory, FT-IR

INTRODUCTION
In the past, silver was used for a variety of clinical conditions including epilepsy, venereal infections, acnes and
leg ulcers. In the recent years nanoparticles synthesis using plant sources are gaining more interest, specifically
the use of various parts of the plants such as leaf (Shiv Shankar et al., 2004; Krishnaraj et al., 2010; Begum et al.,
2009; Song and Kim, 2009; Huang et al., 2007; Raut et al., 2009; Garg, 2013), corn (Garg,2012), tuber
(Sathishkumar et al., 2010), bark (Sathishkumar et al., 2009) and buds (Raghunandan et al., 2010). Reported
studies related to biological syntheses of SNPs especially using medicinal plants have been promising
(Krishnaraj et al., 2010; Song and Kim, 2009; Sathishkumar et al., 2009; Satyavani et al., 2011; Jha et al., 2009;
Thakkar et al., 2010).  The methods using plant extracts involve phytochemicals such as terpenoids (Thakkar et
al., 2010), flavonoids (Raghunandan et al., 2010), phenol derivatives (Jacob et al., 2011), plant enzymes
(hydrogenases, reductases, quinones) and their derivatives, di-hydric phenols (Jha et al., 2009) and so on act as
reductants in the presence of metal salt.

These medicines are safe in therapeutics. There are various methods for AgNPs formation such as sol-gel
process, chemical precipitation, reverse micelle method, hydrothermal method, microwave, chemical vapour
deposition and biological methods (Murthy et al., 2010 and Sharma et al., 2009).  Biological methods are
currently gaining importance because they are eco-friendly, cost effective and free from any toxic chemicals
(Vigneshwaran et al., 2007 and Mohanpuria et al., 2008).

One such plant, Ziziphus jujuba Mill, (Rhamnaceae) is used in traditional medicine worldwide. It is a spiny
deciduous shrub or small tree and commonly cultivated in all over world. Chemical constituents like
carbohydrates, fat protein, amino acids, anthocyanins from fruit, seeds and leaves, leucocyanidin from bark,
leucopelargonidin, betulinic and ceabothic acids from wood, rutin from leaves, mauritines A,B,C,D,E and F,
frangufoline and amphbines B, D and F. Ziziphine A,B,C,D,E,------Q from stem and root bark were reported
(Mahajan and Chopda, 2009). Uses of the various parts are, the roots are bitter, useful in wounds and ulcers. The
leaves are bitter and are useful in wounds, syphilitic ulcers. Fruits are useful in leprosy, skin diseases, pruritus,
wounds and ulcers, hemorrhages and general debility. The seeds are acrid and are useful in wounds. Ziziphus
jujuba is being used by tribal Adivasies in eastern parts of Jalgaon District (Maharashtra State) influencing
injuries small cuts and or animals bite, attack and wounds (Chopda and Mahajan, 2009). Various activities like
anti-inflammatory (Adzu and Haruna, 2007); sedative and hypnotic (Gong et al., 2000); anticancer, antiretroviral
(Biswas and Mukharjee, 2003); anti-complementary (Sang et al., 2004) and antioxidant (Seong et al., 2008) has
been reported.

Moreover, nano silver exhibits remarkable biological properties, such as antiviral activities (Foldbjerg et al.,
2009 and Duran et al., 2007), anthelmintic activity (Garg and Chandra 2012) and analgesic activity (Garg et al.,
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2014). Hence, in this study, we demonstrate the synthesis and characterization of silver phyto-nanoparticles from
Z. jujuba root extract using green method and its anti-inflammatory activity.

MATERIALS AND METHODS
Collection of plant
The plant is collected from North Maharashtra Region in the period of May 2014. The plant Ziziphus jujuba is
identified by Dr. Tanveer Khan, Department of Botany and deposited a voucher specimen in the Department of
Zoology.

Preparation of Extract
The plant material was collected from North Maharashtra Region Jalgaon District, Maharashtra State, India. The
plant root was shade dried. After complete drying the material was crushed and grinded to form coarse powder.
One kg of dried powdered plant material was exhaustively extracted in Soxhlet apparatus with (Photo plate 2)
methanol. The solvent extract so obtained was then filtered to remove any suspended impurities. Extract was
concentrated under reduced pressure and controlled temperature (550C to 600C). The extract of plant was
preserved in dry, cool condition in desiccator. Thus the methanolic extract (MeOHx) obtained was used to
biosynthesis of silver nanoparticles and further proceed for their anti-inflammatory activity in rat model.

Synthesis of AgNPs
Silver nitrate (AgNO3) of analytical reagent grade was used as a precursor for the synthesis of AgNPs. Silver
nanoparticles were prepared by adding 5 mL of the MeOHx to 1 mL of aqueous silver nitrate solution (1M) at
room temperature. The mixture was keep for 10 minutes on rotary shaker and kept in the laboratory at room
temperature. The color change was continuously observed.

Characterization of AgNPs
Silver nanoparticle synthesized was confirmed and characterized by following methods; colour change. The
reduction of pure Ag+ ions was monitored by measuring the UV-Vis spectrum of the reaction medium after 24 h
after diluting 0.5ml of the sample with 1.5 ml sterile distilled water. UV-Vis spectral analysis was done by using
UV-Vis Spectrophotometer. Fourier transformed infrared (FTIR) spectrum of the sample was recorded.

Animal used
The albino rat of either sex and of approximately the same age, weighing between 180-200gm were procured
(National Bioscience, Pune) and they were individually housed, maintained in clean polypropylene cages under
standard environmental conditions of temperature 27 ± 20c, 12 h light/dark cycle in a registered animal house of
Moolji Jaitha College, Jalgaon. The animals were fed with standard pellet diet and water ad libitum. The
experimental protocols have been permitted and approved by the Institutional Animal Ethics Committee (IAEC)
and treated as per the guideline of Committee for the Purpose of Control and Supervision on Experiments on
Animals (CPCSEA).

Anti-inflammatory assay
In the present investigation, evaluation of anti-inflammatory activity of nanoparticles of roots of Z.jujuba was
under taken. Sprague Dawley rats were used for study. The study was carried out using modified method of
Fadeyi et al., (2004). Rats of either sex were divided into four groups of 6 animals in each. Paw edema was
induced by injecting 0.1 ml, 1% carrageenan suspension in 0.9 % NaCl solution into the sub-plantar tissue of the
right hind paw of all groups. The 1% and 2% nanoparticles of methanolic extract were administered orally to test
group and Ibuprofen (50 mg/kg b.w. p.o.) as reference drug and 0.3 ml saline as control were orally administered
30 minutes before carrageenan injection. Paw volumes were measured to a fixed marked area by
Plethysmometer at an hourly interval up to 3 h.

Statistical analysis
All data were expressed as mean ± SE and the ANOVA was applied to determine the significance of the
difference between the control group and experimental groups.

RESULTS
Color change
As the MeOHx was added to aqueous silver nitrate solution, the transparent light brown color solution was
changed into the dark brown color (Fig 1). This change in color is an indication of the formation of AgNPs. Due
to splitting of AgNO3 into Ag+ and NO3

– change in colour of the reaction mixture was observed, with
progressive time. Apparently the metabolites in the root extract acted as e- donor and reduce Ag+ ions into Ag.
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Consequently, the formation of nanoparticles was indicated by brown colour of the aqueous solution following
the excitation of surface plasmon vibrations.

Fig. 1 Visible color change of the reaction
mixture before the formation of nanoparticles

(Z.J.C.) and after the formation of
nanoparticles (Z.J. T.)

Fig. 3  Ultraviolet-visible Spectrum (UV-Vis) of
silver nanoparticles of MeOHx of root of Z.

jujuba

FT-IR spectrum
FTIR is an important tool which enables us to understand the involvement of functional groups in the
interactions between metal particles and biomolecules. In the present work, FTIR spectra are used in the
identification of biomolecules responsible for capping and stabilizing the silver nanoparticles. The resulting
nanoparticles were characterized through FT-IR analysis. Based on absorbance bands different resultant groups
were identified (Table 1) which was assigned to the stretching vibrations of primary and secondary amines,
respectively. The FTIR spectra of reduced silver nitrate show considerable variation in the peaks of spectra (Fig
2). The MeOHx displays a number of absorption peaks, reflecting its complex nature. The reduction of certain
peaks is the clear indication of the loss of certain groups.

Fig. 2 FT-IR spectrum of nanoparticles of MeOHx of root of Z. jujuba after the formation of by reduction.

UV-vis spectral study
The prepared silver nanoparticles showed an absorption band at 446 nm as shown in Fig 3, which is a typical
absorption band of spherical Ag nanoparticles due to their surface plasmon. The absorption band in visible light
region (350 nm – 550 nm) is typical for silver nanoparticles (Lee and Meisel, 1982).
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Anti-inflammatory activity
Induction of acute inflammation in control rats resulted in a prominent increase in paw thickness. Nanoparticles
Z. jujuba showed significant anti-inflammatory activity when compared to control (Table 2). Both the doses of
nanoparticles Z. jujuba (1 and 2%) did not show significant inhibition at early phase, that is, at 1 h of
inflammation. At 1 h 1 and 2% nanoparticles Z. jujuba (1.24 ± 0.04 and 1.18 ± 0.03 respectively) had minimum
percentage inhibition as compared with the reference drug, Ibuprofen (0.82 ± 0.02).

Table 1 FT-IR spectrum analysis of synthesized silver nanoparticle from MeOHx of root of Z.jujuba.

Sr.
No.

Wave

Number

Stretching Interpretation

1 3576.02 O-H (free), usually sharp Alcohol, phenols

2 3296.35 O–H stretch, H–bonded Alcohols,  phenols

3 3120.82 O-H (very broad) Carboxylic Acids and Derivatives

4 3099.61 C–H stretch Aromatics

5 2092.77 –C(triple bond)C– stretch Alkynes

6 1996.32 C=C (symmetry reduces intensity) Alkenes

7 1662.64 –C=C– stretch Alkenes

8 1502.55 N-H (2°-amide) II band Amines

9 1365.60 C–H rock Alkanes

10 1238.30 C–N stretch aliphatic amines

Table  2 Anti-inflammatory activity of the nanoparticles Z. jujuba in rat

Change in Paw Volume (ml)

Hours

Groups

0 1 2 3

Control 1.24±0.03 1.25±0.01 1.12±0.02 0.97±0.03

Ibuprofen 1.04±0.08 0.82±0.02 0.34±0.10 0.27±0.01

1% 1.25±0.04 1.24±0.04 1.07±0.02 0.46±0.02**

2% 1.19±0.02 1.18±0.03 0.84±0.04* 0.43±0.15**

Std. = 50 mg/Kg body weight, Nanoparticles= 1% and 2%,

Each value expressed as mean ± SE, n=6,  *P<0.05, **P<0.01 Vs. Control

At 2 h significant activity (p<0.05) was found in 2% test sample treated group of animals (0.84 ± 0.04) when
compared with control group. Both doses showed significant activity (p<0.01) at 3rd h when compared with
control group.

DISCUSSION
The synthesis of nanoparticles is attracting attention because of their usually enhanced physiological properties
and biological activities as compared to the bulk parent material (Tolaymat et al., 2010). Biological synthesis is
preferred for being cost effective and the ability to maintain the homogeneity and stability of the synthesized
nanoparticles. The unarguable property of silver nanoparticles of being strongly antibacterial makes it more
favourable for the use in medical devices and supplies such as wound dressings, scaffolds, skin donation,
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recipient sites, and sterilized materials in hospitals, medical catheters, contraceptive devices, surgical
instruments, bone prostheses, artificial teeth and bone coating. Apart from this the naoparticles of such herbal
extracts act as an analgesic, anti-inflammatory and antipyretic too. This is supported by the study carried out by
Garg et al., (2014). They studied analgesic potential of hydrogels of silver nanoparticles using aqueous extract of
Saraca indica bark. Our finding is corroborated with findings of Garg et al., (2014) though they evaluate
analgesic activity of nanoparticles of different plants. But analgesic, anti-inflammatory and antipyretic activities
are correlated with each other.

CONCLUSION
There is a growing need to develop clean and nontoxic procedures for synthesis and assembly of nanoparticles
and the methanolic extracts obtained from roots of Z. jujuba are capable of producing silver nanoparticles
extracellular and are quite stable in solution. The rate of reaction for the biosynthesis of these nanoparticles is
rapid and ecofriendly, which can be used as an alternative to chemical synthesis protocols at low cost. Change in
colour of the reaction mixture during the time of incubation indicated the formation of silver nanoparticles and
was confirmed by the characteristic peaks obtained by UV–visible spectra analysis. It can be predicted that the
formation of nanoparticles occurs due to the presence of alcohols, phenols, nitro groups and amines, which are
abundantly found in MeOHx of Z. jujuba and are also confirmed from the FTIR spectra. Thus, obtained
nanoparticles may be flavonoid or terpenoid in nature. Metal nanoparticles by herbal approach reported in the
present study using Z. jujuba may have persuasive application in medicine therapeutics and diagnostics.
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ABSTRACT
The present study was investigated the analgesic potential of  silver nanoparticles (AgNPs) by using methanolic
extract of flower of Sphaeranthus indicus (Linn) makes a fast and convenient method for the synthesis of silver
nanoparticles with the aid of microwave. The synthesized nanoparticles were characterized using UV-visible
(UV-vis) spectrophotometer. Spectrum of the sample was recorded by Fourier transformed infrared (FTIR) The
crude extracts of this flower were found to have significant analgesic activity at the oral dose of 0.5mg/kg b.wt.,
The analgesic activity was assessed by keeping Ibuprofen 50mg / kg as standard drug in the tested models.
Analgesic activity was checked by digital analgesiometer. (Hot plate method) Significant analgesic activity was
observed with silver nanoparticles using S. indicus when compared with control. S.indicus showed increased
latency period.
Keyword : Digital analgesiometer, Ibuprofen, Nanopartical (AgNPs), Analgesic activity.

INTRODUCTION
Sphaeranthus indicus is known as nervine tonic and used for relief of pain in Indian traditional system of
medicine. Malairajan et al., (2010) In the present study an attempt was made to evaluate the analgesic activity of
methanolic extract of flower of Sphaeranthus indicus herb using experimental models Wistar rat. Meher et al.,
(2011) Pain is a disabling accompaniment of many medical conditions and pain control is one of the most
important therapeutic priorities. Pain has been officially defined as an unpleasant sensory and emotional
experience associated with actual or potential tissue damage. Galani et al (2010) it is always a warning signal
and primarily protective in nature but often causes a lot of discomfort and lead to many adverse effects.
Analgesics are drugs used to treat or reduce pain and the classical analgesic drugs notably opiates and non-
steroidal anti-inflammatory drugs have their origin in natural products but many synthetic compounds that act by
the same mechanism have been developed and are associated with serious adverse effects such as ulceration,
gastrointestinal bleeding, additive potential, respiratory distress, drowsiness, nausea etc The different plants were
used in folklore medicine in the treatment of toothache and strengthening of gums, anthelmintic, kidney diseases,
analgesic, anti-inflammatory, hepatoprotective, antihyperglycaemic, and anticancer Patel et al.,(2014) Based on
these therefore, there is the need for the search for bioactive compounds from natural products especially from
medicinal plants for use as alternative analgesics with little or no side effects. Nanotechnology is mainly
concerned with synthesis of nanoparticles of variable sizes, shapes, chemical compositions and controlled
disparity and their potential use for human benefits. Garg etal.,(2014 Although chemical and physical methods
may successfully produce pure, well-defined nanoparticles these methods are quite expensive and potentially
dangerous to the environment. Use of biological organisms such as microorganisms, plant extract or plant
biomass could be an alternative to chemical and physical methods for the production of nanoparticles in an eco-
friendly manner. In recent years, plant-mediated biological synthesis of nanoparticles is gaining importance due
to its simplicity and ecofriendliness.Although biosynthesis. In the recent years nanoparticles synthesis using
plant sources are gaining more interest, specifically the use of various parts of the plants such as root, leaf,
flower corn, tuber, bark and buds. In present study silver nanoparticles by using metahnolic extract of flower of
S. indicus is used and the potential of it is studied by analgesic activity.

AIM AND OBJECTIVE
Plant-mediated biological synthesis of nanoparticles is gaining importance an alternative to chemical and
physical methods for the production of nanoparticles due to its simplicity and ecofriendliness. In present study
we evaluate analgesic activity of silver nanoparticles using methanolic extract of flower of S. indicus. Analgesic
activity was checked by digital analgesiometer. Mishra et al., (2012).,Significant analgesic activity was observed
with silver nanoparticles using flower of S.indicus extract when compared with control and Ibuprofen was
standard drug its activity was confirmed by hot plate method. The main objective of this work is to develop
potent analgesic activity, having no or minimum side effects from indigenous plants for the therapeutic
management.

mailto:author-bdtbdtzoo@yahoo.in
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MATERIALS AND METHODS
Plant material- Identification and Description
Sphaeranthus indicus Linn.
Species: Ninety eight species are documented all over the world by various authors. Out of them, three,
Sphaeranthus indicus (Linn), Sphaeranthus africanus (Linn) and Sphaeranthus amaranthoides (Burm) are found
in India and only S. indicus is native of Maharashtra state.

Synonyms
Sanskrit: Mahamundi, Mundi, Hapusa; Hindi, Bengali, Marathi, and Guajarati: Mundi, Gorakh mundi; Telugu:
Boddatarupu, Boddasoramu; Tamil: kottakaranthai; Malayalam: Mirangani, Adakkamaniyan; Oriya: Murisa,
Buikadamba, Bokashungi; Punjabi:   Ghundi, Khamadrus; Santal: Belaunja; Undari: Mundi; English: Globe
Thistle, Persian:

Parts used: Whole plant

Medicinal properties
Sphaeranthus indicus Linn is well known in India and from many years as one of the most versatile medicinal
plant having a wide spectrum of biological activities. The herb is employed as a fish-poison to remove notorious
fish from fish nurseries. It is also stuffed into nesting furrows of crabs to kill them (Kirtikar and Basu, 1993).
Antitubercular (Kirtikar and Basu, 1993; Chopra et al., 1956), Anthelmintic (Said, 1956), cures chest-pains,
cough, bowel complaints, piles, depurative and has tonic properties. Styptic, useful in liver and gastric
disorders,laxative, emmenagogue and also it increases the apetite, enriches the blood, lessens, inflammations,
cools the brain, gives luster to the eyes, good for sore eyes, jaundice, scalding of urine, gleet, biliousness, boils,
scabis,

Preparation of Extract
The plant material, flowers, was collected and shade dried. After complete drying the material was crushed and
grinded to form coarse powder. One kg of dried powder of flower was exhaustively extracted in Soxhlet
apparatus with methanol. The solvent extract so obtained was then filtered to remove any suspended impurities.
Extract was concentrated under reduced pressure and controlled temperature (550C to 600C). The methanolic
extract (MeOHx) of plant was preserved in dry, cool condition in desiccator. For preparation of silver
nanoparticles, 0.5 gm MeOHx was dissolved in 10mL DW, from this 5mL of extract was used. Nanda et al
(2009)

Synthesis of AgNPs and Characterization of AgNPs
Silver nitrate (AgNO3) of analytical reagent grade was used as a precursor for the synthesis of AgNPs. Silver
nanoparticles were prepared by adding above prepared 5 mL of the MeOHx to 1 mL of aqueous silver nitrate
solution (1mM) at room temperature. The mixture was shaken on cyclomixer for ten minutes and kept in the
laboratory at room temperature. The color change was continuously observed.

Characterization of AgNPs
Silver nanoparticle synthesized was confirmed and characterized by following methods; colour change, the
reduction of pure Ag+ ions was monitored by measuring the UV-Vis spectrum of the reaction medium after 24 h
after diluting 0.5ml of the sample with 1.5 ml sterile distilled water. UV-Vis spectral analysis was done by using
UV-Vis Spectrophotometer. Fourier transformed infrared (FTIR) spectrum of the sample was recorded.

ANALGESIC ACTIVITY
Hot plate method
The method originally developed by Woolfe and MacDonald (1944). The paws of mice and rats are very
sensitive to heat at temperature, which are not damaging the skin. The response is in the form of jumping,
withdrawal of the paws or the licking of the paws (Eddy and Leimback, 1953; O’Neil et al., 1983; Vogel and
Vogel, 1997; Kulkarni, 1999; Toma et al., 2003). The animals were placed on Eddy’s hot plate kept at a
temperature of 55±0.5 ◦C. A cut off period of 15 s, was observed to avoid damage to the paw. Reaction time
and the type of response were noted using a stopwatch. Rats were treated as per following groups,

Group I :- Normal control
Group II:- Positive control  (Ibubrufen 50mg / kg )
Group III:- Nanopartical of Si (0.5 %)
Group IV:- Nanopartical  of Si (1.0%)
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RESULTS AND DISCUSSION
Colour change
As the MeOHx was added to aqueous silver nitrate solution, the transparent yellowish light brown color solution
was changed into the dark brown color (Fig 1). This change in color is an indication of the formation of AgNPs.
Due to splitting of AgNO3 into Ag+ and NO3

– change in colour of the reaction mixture was observed, with
progressive time. Apparently the metabolites in the flower extract acted as e- donor and reduce Ag+ ions into
Ag. Consequently, the formation of nanoparticles was indicated by brown colour of the aqueous solution
following the excitation of surface plasmon vibrations.

FT-IR spectrum
FTIR is an important tool which enables us to understand the involvement of functional groups in the
interactions between metal particles and biomolecules. In the present work, the resulting nanoparticles were
characterized through FT-IR analysis for the identification of biomolecules responsible for capping and
stabilizing the silver nanoparticles.

Fig. 1 Visible color change of the reaction mixture before the formation of nanoparticles (S.I.C.) and after
the formation of nanoparticles (S.I.T.)

Fig. 3 UV-Vis spectra of the formed silver nanoparticles using MeOHx of flower of S. indicus.

Based on absorbance bands different resultant groups were identified (Table 1) which was assigned to the
stretching vibrations of primary and secondary amines, respectively.The FTIR spectra of reduced silver nitrate
show considerable variation in the peaks of spectra (Fig 2). The MeOHx displays a number of absorption peaks,
reflecting its complex nature. The reduction of certain peaks is the clear indication of the loss of certain groups.



214

Fig. 2   FT-IR spectra of silver nanoparticles of MeOHx of flower of S. indicus.

UV-vis spectral study
The prepared silver nanoparticles showed an absorption band at 537 nm as shown in Fig 3, which is a typical
absorption band of spherical Ag nanoparticles due to their surface plasmon The absorption band in visible light
region (350 nm – 550 nm) is typical for silver nanoparticles (Lee and Meisel, 1982).

Table 1 FT-IR spectrum analysis of synthesized silver nanoparticles from MeOHx of flower of S. indicus.

Sr.
No.

Wave
Number

Stretching Interpretation

1 3379.29 N-H stretching primary, secondary amines, amides

2 2004.04 C=C-H stretching C=C-H group

3 1624.06 N-H bending primary amines

4 1494.83 N-O asymmetric stretch nitro compounds

5 1357.89 N–O symmetric stretch nitro compounds

6 1236.37 C–N stretch aromatic amines

7 1045.42 C–N stretch aliphatic amines

8 991.41 C–H "oop" aromatics

9 835.18 N–H wag primary, secondary amines

10 769.60 C–H rock alkanes
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Table 2 Analgesic activity (Hot Plate Method)

Treatment Reaction time     (hrs.)

0 1 2 3

Control 6.75 ± 0.2 6.30± 0.24 7.73± 0.73 12.60±0.78

Positive control* 8.15 ±  0.54 10.90 ±1.51 10.38±0.32 13.07± 0.69

Si  0.5% 6.82 ±  0.007 8.75 ± 0.16** 9.10 ± 0.25*** 15.36 ± 0.29***

Si  1.0% 7.45 ± 0.88 9.38± 1.37 9.90 ±0.33* 16.29±0.37*

Values are expressed as mean ± S.E.M. (n= 6), *Ibuprofen 50mg / kg p.o

Results of hotplate test are presented in Table 1 for the silver nanoparticles of Z. jujuba respectively. The
extracts of the plants were found to exhibit a dose dependent increase in latency time when compared with
control at 2hrs and 3hrs. The results were found to be statistically significant.Silver nanoparticles, when given in
doses of 0.5% and 1% elicited a significant analgesic activity in the hot plate as evidenced by increase in latency
time in seconds (Table 2) as compared with control at the end of 3hrs. The increase in latency time was dose
dependant. The analgesic activity data (Hot plate method) are presented in (Table 2.) Latency time was noted at
0, 1, 2, and 3hrs after the administration of control, standard and silver nanoparticles.

CONCLUSION
It may conclude that, presence of alcohols, phenols, amines and nitro group confirms the obtained nanoparticles
are flavonoid or terpenoid in nature. The silver nanoparticles of methanolic extract of root of Ziziphus jujuba is
exhibits analgesic activity.
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ABSTRACT

The global fish fauna consists of about 28,900 species of fishes of which 2,200 species are cytogenetically
studied. India’s contribution so far was around 220 species. Fish chromosome studies of freshwater fishes are
further sporadic in Maharashtra. Therefore, the present study is proposed for a systematic cytogenetic
investigation of freshwater fish from Jalgaon, Northern Maharashtra region.

Fish karyotyping is commonly exploited to confirm taxonomic identification and inter-population. The study on
fish chromosome has received considerable attention in recent years because of their importance in
classification, evolution, and heredity, fish breeding, rapid production of inbred lines, cyto-taxonomy, and basic
information on the number, size and morphology of chromosomes to undertake genetic investigations such as
hybridization and chromosomal manipulations in fish. Moreover, fishes are important in world aquaculture and
the development of simplified techniques for the examination of fish chromosome morphology has stimulated
numerous workers to apply cyto-taxonomic data to ichthyological investigations, providing a complementary
data source for more accurate and precise identification of fishes to morphology method. Considering the
importance of chromosomal studies and lack of data on karyotype of fish of Northern region led to the present
investigation. This study presented a modified technique for karyotypic examination from peripheral blood
lymphocytes of the cyprinid fish and provided valuable information for cytogenetic and taxonomic studies. The
results of cytogenetic studies of species are obtained good and discussed.

INTRODUCTION
Fish karyotyping is commonly exploited to confirm taxonomic identification and inter-population. The study on
fish chromosome has received considerable attention in recent years because of their importance in
classification, evolution, and heredity, (Gold et al., 1990) fish breeding, rapid production of inbred lines,
cytotaxonomy, (Magarido et al., 2007) and basic information on the number, size and morphology of
chromosomes (Vishwanath et al., 2007) to undertake genetic investigations such as hybridization and
chromosomal manipulations in fish (Thaís et al., 2010). Moreover, the development of simplified techniques for
the examination of fish chromosome morphology has stimulated numerous workers to apply cytotaxonomic data
to ichthyological investigations, providing a complementary data source for more accurate and precise
identification of fishes to morphology method. Karyological studies have revealed basic information on the
number, size and morphology of chromosomes. Studies on the chromosomes of fishes have not been successful
or widespread as in other vertebrate groups. Fish karyotypes are generally characterized by a large number of
small chromosomes, discouraging researchers from pursuing fish-karyotype analysis. Therefore karyological
data on fish are available only for a small percentage (about 10%) of some 25 000 species taxonomically known
so far.

Considering the importance of chromosomal studies and lack of data on karyotype of fishes of Northern, India
led to the present investigation.  As a first step in establishing the fish taxonomy for this important aquaculture
species we have analyzed the chromosomal karyotype in common Cyprinid species.

MATERIALS AND METHODS
Common Cyprinid specimens were collected from the Mehrun lake system (latitude 210 00’ 18.39” N and
longitude 750 32’ 47.99” E) from Jalgaon District, using a dip net. The fishes were transported live to the
laboratory of the Department of Zoology, M. J. College, Jalgaon and kept in a well-aerated aquarium at 20-25 ºC
for acclimatization before analysis. For karyological studies the modified method of Esmaeili et al., (2007) was
used. Colchicine solution was prepared with 0.005 g in 20 ml of physiological serum. The fish were injected
intraperitoneally with 0.02 ml of colchicine per gram of body weight using an insulin syringe, and then were put
back in the aquarium for 4-5 h. The gill filaments and kidneys of those specimens were then removed and placed
in hypotonic 0.36% KCl solution for 45 min at room temperature (25 ºC). Thereafter, the solutions were
centrifuged for 10 min at 1000 rpm, adding 2-3 drops of fresh and cold Carnoy’ s fixative (1:3, acetic acid :
methanol) before centrifugation. The supernatants were then discarded and 5 ml of fresh and cold fixative was
added to the sediments, which were mixed thoroughly and then left for 1 h. The fixation and centrifugation
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stages were repeated twice. The suspensions were then trickled onto cold slides. Cells suspension were
concentrated, and spread by Pasteur pipette on slides. Slides were dried on flame, after 24 hr, they were stained
with 10% Giemsa (10 ml Giemsa stock solution and 90 ml Sorensen's buffer pH = 6-8) for 40 minutes.
Chromosomes were observed, selected and photographed by microscope with a camera mounted on it.

Figure1: Map showing the Jalgaon, Maharashtra, India. (Study area: latitude 210 00’ 18.39” N and
longitude 750 32’ 47.99” E)-JalaSRI Watershed surveillance Research Institute, Jalgaon, ArcGIS 9.3.1
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The metaphase spread of the chromosomes of common Cyprinid sp under investigation (Fig.1, 2, 3 and 4),
showed that the diploid chromosome numbers of all common Cyprinid species were 2n=44. The image captured
by optical microscope is not so cleared which unable the counting of chromosome. So further investigation is
under process.

The study of chromosomes receives the interest for classification of species and understanding of evolution. In
spite of being used extensively in taxonomic research of invertebrates and even in vertebrates, it is incomplete in
most animals because of technical difficulties. Among vertebrates, fishes from the group for which cytologically
data are mostly lacking (Alves, 2000; Artoni and Bertollo, 2001), in this concept we utilized the cytogenetic and
karyotypic study to examine the similarity relationship among three tilapia species and the probability of their
hybridization.

CONCLUSION
Cyprinid sp is one of the advanced families of freshwater teleost fishes. The metaphase spread of the
chromosomes of common Cyprinid sp under investigation (Fig.1, 2, 3, 4 and 5), showed that the diploid
chromosome numbers of all common Cyprinid species were 2n=44. The image captured by optical microscope is
not so cleared which unable the counting of chromosome. So further investigation is under process. This result
will not only be beneficial to our fish breeding study, but also in cytogenetic and taxonomic studies as well.
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ABSTRACT
Today most of the banking happens while you are sipping coffee or taking an important call. ATMs are at your
doorstep. Banking services are accessible 24x7. There are more plastic cards in your wallet than currency notes.
A huge part of this change is due to advent of IT. Banks today operate in a highly globalized, liberalized,
privatized and a competitive environment. In order to survive in this environment banks have to use IT. Indian
banking industry has witnessed a tremendous developments due to sweeping changes that are taking place in the
information technology. Electronic banking has emerged from such an innovative development. The objective of
the present paper is to study and analyze the progress made by Indian banking industry in adoption of
technology. The study is secondary based and analytical in nature. The progress in e-banking in Indian banking
industry is measured through various parameters such as Computerization of branches, Automated Teller
Machines, Transactions through Retail Electronic Payment Methods etc. Statistical and mathematical tools such
as simple growth rate, percentages and averages etc are used. The paper also highlights the challenges faced by
Indian banks in adoption of technology and recommendations are made to tackle these challenges. The paper
concludes that in years to come e-banking will not only be acceptable mode of banking but preferred mode of
banking. The research is based upon secondary data.

Keywords : E- Banking, Information Technology, Customer Satisfaction

INTRODUCTION
Internet Banking System  is a system that has been developed  in order to help clients with the daily day-to-day
transactions. Internet banking systems means that clients can now do banking at the leisure of their homes.

Also known as online banking, the system allows both transactional and non-transactional features.

Online banking or internet banking allows customers to conduct financial transactions on a secure website
operated by the retail or virtual bank.

REVIEW OF THE STUDY
The study basically concentrates on the colossal revolution of E-banking and the Challenges thereof. E-Banking
has revolutionized to days banking by making it very fast, easy and far reaching. The expectations are growing at
very fast speed on the E-Banking services.With the result, it is demanding more attention for study from various
people around the globe. Huge volume of research has been done and is still going on different issues of E-
banking. The research has helped the customers, the bankers, and otherdependent institutions in understanding
various aspects of E-banking. E-Banking has over-performed all the obsolete banking practices and the threat of
security measureshas also been growing with it. Researchers are trying to find out the ways to cover up this risk
in the E-Banking and make it more sophisticated for everyone. The present research study has been done in this
context only. There were huge amount of issuesrelated to E-Banking available on the internet. But our study has
emphasized on threats and the preventive measures to accept the challenging situations. Due, to the presence of
time constraint, the study is based upon limited papers on the same issue.

METHODOLOGY
The primary source of the information in this research study is the secondary data. The available information on
Internet regarding the E: Banking has been extensively used to complete the dissertation  report. All the available
Journals, Articles, papers provided necessary information to the group to finalize the research study.

OBJECTIVES
Internet banking has become very much popular now a day’s throughout the globe. It has made the banking
activities easier, faster and more accessible. Now people are trying to learn more about the E-banking. The
primary objective of the research is to get the full acquaintance of the internet banking and its benefits. To add
more knowledge about internet banking the following are the secondary objectives of this research study.
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CONCLUSION
 Studying the project I came to know that Internet banking is clearly the way forward for the State Bank of

India. It provides comfort to customers at the same time it provides cost cutting to SBI by eliminating
physical documentation. Internet banking saves time of bank as well as those of customers.

 Study states that internet banking provides greater reach to customers.
 Feedback can be obtained easily as internet is virtual in nature. Customer loyalty can be gain. Personal

attention can be given by bank to customer also quality service can be served.
 Bank should know that No system is perfect, however a system of such a type will need to be very secure.

This is a system which holds account details and customers wealth. If such a system was not trusted and not
reliable, then SBI would face serious laws and would lose business.

 After studying the SWOT analysis, I came to know various strengths of SBI such as quality customer
service, greater reach, customer loyalty, easy access to information, 24 hours access, easy online
applications etc. SBI should put efforts to multiply the number of strengths. In terms of weakness I come to
know some of the major weaknesses they are lack of awareness of internet banking among the customers,
obsolesce of technology related to security, complicated procedures of availing internet banking facilities,
lack of knowledge among the employees of SBI. SBI should concentrate on the weaknesses and reduce
them to zero.

 In the third segment of SWOT analysis of internet banking I dealt with opportunities like 95 % market of
internet market is untapped, SBI’s path to become first virtual bank. By encasing such opportunities bank
can become the leader in banking sector of India. In the last segment I come to know about various
challenges which are in front of SBI, like sameness in IT infrastructure within various banks, need of
various vendor supports for complex technology, maintaining secured IT infrastructure, alternative
mechanism in case of failure of present security system.

 The company can take the advantage of the reputation it has created in the market for itself and become
more competitive. The recommendations and suggestions given, if adopted will improve the position of the
company substantially and optimal profitability coupled with better service and satisfactions for investors
may be achieved.
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Consumer Buying behaviour towards Online Shopping

Amol Gaikwad, Roshan Mundale, Dr. P. R. Chaudhari*
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ABSTRACT
This study attempts to analyze the features related to the buying behavior of online shoppers. Consumer buying
behavior in respect of online shopping was studied using different socio-economic variables. It also provides a
support that helps researchers understand the drivers of consumers attitude and goal to shop on the Internet, and
consumers perceptions regarding ease of use and usefulness. Conclusions derived from the analysis can be used
as useful guide for market orientation. The outcomes of the study suggest that assessment of consumer buying
behavior can contribute to a better understanding of consumer buying behavior in respect of online shopping.

Keywords: Online shopping, Buying Behaviors, Consumers etc.

INTRODUCTION:
Online shopping or online retailing is a form of electronic commerce which allows consumers to directly buy
goods or services from a seller over the Internet without intermediary service. Other names for an online shop
are: e-shop, e-store, Internet shop, web-shop, web-store, online store, and virtual store. The concept of an online
shop evokes the physical analogy of buying products or services at a bricks-and-mortar retailer or shopping
centre; the process is called business-to-consumer (B2C) online shopping. In the case where a business buys
from another business, the process is called business-to-business (B2B) online shopping. The largest of these
online retailing corporations are E-Bay and Amazon.com, both of which are based in the United States.

Online shopping portals went live in 2007 with the objective of making books easily available to anyone who
had internet access. It was started from ‘Flipkart.com’. Today, shopping portals are present across various
categories including movies, music, games, mobiles, cameras, computers, healthcare and personal products,
home appliances and electronics, stationery, perfumes, toys, apparels, shoes – and still counting.

Be it is their path-breaking services like Cash on Delivery, a 30-day replacement policy, EMI options, free
shipping - and of course the great prices that they offer, everything they do revolves around their obsession with
providing our customers a memorable online shopping experience. Then there are dedicated delivery partners
who work round the clock to personally make sure the packages reach on time.

Customer perception is a concept that encompasses a customer’s impression, awareness or consciousness about a
company, product or offerings. Customer perception is typically affected by advertising, reviews, public
relations, social media, personal experiences and other channels. The measure of how products and services
supplied by company meet or surpass customer expectation is called customer satisfaction.

OBJECTIVES OF THE STUDY
The main objective of the study is to discover the key factors that influence online Buying behavior of
consumers in Jalgaon City.

METHODOLOGY
Both the primary and secondary data collection methods were considered. The primary data was collected
through a questionnaire designed exclusively for the study. Secondary data was taken from Research papers,
Journals, Magazines and Websites.

Sample Design Samples were collected from consumers and buyers of online shopping in which the total
sample size of respondents are 50.

Questionnaire Survey method was adopted for this study. For the purpose of the survey, a structured
questionnaire was prepared and distributed to the consumers and buyers to study about their preference and
satisfaction of online shoppers (online buyers).

Data Analysis and Interpretation: After obtaining and analyzing the collected data, we have found following
results:
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1. Gender wise respondents

Male Female Total

Responses 38 12 50

Percentage 73% 27% 100

2. Age Group

15 -25 25 -35 35 - 45 45 & above Total

No of respondents 29 12 8 1 50

Percentage 58% 24% 16% 2% 100

3. Occupation

15 -25 25 -35 35 - 45 45 & above Total

No of respondents 29 12 8 1 50

Percentage 58% 24% 16% 2% 100

4. Education Qualification

Graduate Post SSC or Others Total

graduate Equivalent (PhD)

Number of respondents 22 27 0 1 50

Percentage 44% 54% 0 2% 100

5. Annual Income

0- 3 L 3-6L 6-9L 9 & above Total

Number of respondents 23 16 8 3 50

Percentage 46% 32% 16% 6% 100
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6. Frequency of online purchase

Always Often Sometimes Seldom Never Total

Male 9 20 6 3 0 38

Female 0 3 8 1 0 12

Total 9 23 14 4 0 50

7. Mode of awareness about online shopping portals
Word

of
Mouth

Advertise
ments,

newspaper
s, TV

Blog
recomme-
ndations

Links
from
other

websites

Promotion
al

emails

Search
engines

(like
Google)

Total

No: of 20 13 2 8 3 4 50
respondents

Percentage 40% 26% 4% 16% 6% 8% 100

8. Frequency of using specific (Predetermined) portal while online purchasing
Every Occasionally Most of the Hardly Total
time time ever

No: of 17 12 15 6 50
respondents
Percentage 34% 24% 30% 12% 100

9. Category that mostly prefer to buy from online portals
Electronics Apparels & Books, Stationeries Healthcare Home & Total

Accessories Movies & & personal Kitchen
Music care items

No: of 20 16 8 2 2 2 50
respondents

Percentage 40% 32% 16% 4% 4% 4% 100

10. Product selection criteria from the categories given by online portals
Rating of Discounts and Review about Brand of the Total

the product features the product product
No: of 10 20 8 12 50
Responses
Percentage 20% 40% 16% 24% 100%

11. Issues faced by customers while shopping in online shopping portal
Out of
stock

Payment
issues

Replace-
ment
issues

Delay in
Delivery

Faulty
product

No
issues

Others Total

No of 18 2 3 6 4 16 1 50
Responses
Percentage 36% 4% 6% 12% 8% 32% 2% 100
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Findings of the study

 There is not much difference in gender for using online shopping. 
 Frequency of purchase for electronics, books and music, apparels and accessories are more from online

portals. 
 Highly discounted products got out of stock quickly, since customers purchased it as soon as they could

when they see high discount on good featured product. 
 The services provided by E- shopping sites are good and even more scope of development is there for

increasing the customer strength. 
 Fast delivery is one of best service provided by these sites. 
 Different payment options available, made customers more satisfied and comfort for paying while

purchasing product. 
 Customers feeling more secured when purchasing through these portals because of different policies,

security and services they have. 

LIMITATIONS OF STUDY
The study has been conducted based on the data acquired from the online buyers of  Jalgaon city only and the
findings may not be applicable to other cities of the India because of socio-cultural differences. Sample size is
very small i.e. size is 50.

CONCLUSION
This research shows that online shopping is having very bright future in Jalgaon city as well as in India.
Perception towards online shopping is getting better in India. With the use of internet, consumers can shop
anywhere, anything and anytime with easy and safe payment options. etc
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ABSTRACT
The project involved the study ofcomparative analysis consumer satisfaction towards small city likejalgoan. The
purpose of this research is specifically to compare the level of satisfaction of the customers with the offerings
andattributes offered to them in modern retail formats vis-à-vis conventional shopping stores.Big Bazaar is the
places for the fun &entertainment, family outing, shopping and eating’s. In shopping Malls age factor is the most
dominant factor in daily footfalls. In different shopping malls different age group consumers come and they
impact on the buying behavior.

INTRODUCTION
Jalgaon is three tier city which is consider as Non-metropolitan city. And we are study the reaction point of view
of the people of jalgaon masses. These are variability in income, thinking and needs about product of retailing
market.

Consumers regarding big bazaar shopping malls in small or Nonmetropolitan city as a base, the methodology
adopted to study the consumer buying behavior & brand perception of consumer is through survey in big bazaar
in jalgaon.

LITERATURE REVIEW
big bazaar is a self-service store or independent retail market offering a wide variety of food and household
merchandise, organized into departments.

According to the Webster International dictionary (1993), a Supermarket or big bazaar is a self-service store or
independent retail market offering a wide variety of food and household merchandise, organized into
departments

Consumer satisfaction, dimensions, location and additional services
According to Hasemark and Albinsson satisfaction is an overall attitude towards a product provider or an
emotional reaction to the difference between what customers expect and what they actually receive regarding the
fulfillment of a need” Satisfaction means the contentment one feels when one has fulfilled a desire, need or
expectation. Furthermore,.

We concentrate on nine dimensions of customer satisfaction which are Location, Additional Services, product
quality, Service Quality, Facilities, Reliability, process, Value for money, Staff and Personnel service.

The location of any store is always very important. Location can mean convenience and accessibility. Location
can also refer to the number of stores in a particular geographical setting.

Customers always look for convenience benefit in the modern environment. Additional services are essentially
important in the retail business and play a role in determining customer satisfaction through creation of
convenience.

Conformance which is described as the extent to which a product will operate properly over a specified period of
time under stated conditions of use Reliability

OBJECTIVES
 To identify and describe factors influencing to customers satisfaction in big bazaar
 Wide range of product assortments, Variety of product and services are available at one place, availability of

branded product as well as quality of product, attractive display, advertisement and  promotion, food facility
and entertainments facility, sales policy provided by big bazaar, pleasant and hygienic environment and
cleanness in big bazaar. This all factor really affect the consumer mentality or not.

HYPOTHESIS
 Customers are satisfied by shopping in Big bazaar.
 Which element or quality are attract the consumers
 Middle class consumers approach towards in big bazaar

www.commodityindia.com
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RESEARCH METHODOLOGY
Research methodology is away to systematically solve the research problems research methodology has many
dimensions and research methods do constitute a part of research methodology research methodologies also
consider the logic behind the methods

NEED OF RESEARCH
1. The liquidity of consumers.
2. The profitability of the consumers.
3. The convenient method for shopping.

PROCEDURE FOR THE RESEARCH
 To collect the information called as primary data such as in the form of the questionnaire.
 To collect all the required information about the consumer needs. Make the analysis of the information

collected about jalgaon consumers in different ways. The information can be collected by the various
resources.

 To study the problems and difficulties faced by the consumers in the actual business transaction and for that
business transaction suggest the proper solution.

DATA COLLECTION
Primary data
Three resources for primary data collection are questionnaire, observation and interview. The core question
emphasized 10 determinant dimensions which arecore valued dimensions included product quality, additional
services, wide range of product, store facilities, advertisement and promotions display, food facility and
entertainment, sales policy and hygienic environment  staff and personnel service.

Secondary data (Internet, Text books etc)
The other required information collected through web sites of retailing market, big bazaar sites. Retail market
and data about the some previous years or month’s statistics with the help of internet to conclusion the project
work.

Visited all the related sites which research on consumer satisfaction as well as needs of masses of jalgaon
The required theoretical information was collected regarding the economical formulas and theory attach with
jalgaon or small city people, which help identify maturity about retail market.

DATA ANALYSIS
Overall Customer Satisfaction via primary data analysis (questionnaire)
High Level = (15-20%) Medium Level = (52-57%) Low Level = (28-33%) Neutral Level = (5- 10%) After the
analysis of the data, researchers have found that the highest percentage of customers of the whole sample
belonged to medium level of satisfaction with 52 to 57%. High level accounted for 15 to 20%% while the
smallest percentage was 28 to 33 for low satisfaction as shown in figure.

High Level
14%

Medium
Level
52%

Low Level
30%

Neutral Level
4%

Satisfaction level of consumer
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Secondary data analysis

Customer Satisfaction and Demographics (Gender)
The rate of female respondents was 53% in comparison to male with 47%. Within high level category of
satisfaction, female got higher percentage with 35% while that of male was 22%. In contrast, male customers felt
medium satisfied more than female, particularly 61% for male and 42% for female as shown in figure.

For low satisfied level, female got 23% while male got 17%. Figure Satisfaction Level Vs Gender Respondents
were divided into 4 age groups. For all groups, the numbers of “medium satisfied” customers were highest. The
maximum percentages of high satisfaction level were equal 33% for both groups of “26-35” and “36-50”. The
first group of “15-25 year-old” youths got the highest percentage of 63% for “medium satisfied” level.
Customers who were from 26 to 35 years old also expressed the highest percentage of low level of satisfaction
with 21%.

CONCLUSION
Location is the most important factor for retailers business. In contrast, customers felt least satisfied with
addition services.The research also measured customer satisfaction level sales policy provided by them. High
level accounted for 14% while the smallest percentage was 30% for low satisfaction and neutral are 4 %.

Across gender most of both male and female customers are medium satisfied. Among highly satisfied customers,
number of female customers was greater than male.

Variety of product and services are available at one place, availability of branded product as well as quality of
product, attractive display and hygienic environment and cleanness in big bazaar these factors affected people.
These factors satisfied to consumers and increase foot fall in big bazaar.

SUGGESTIONS
 Big bazaar should maintain the level of satisfaction of middle class people
 Big bazaar should try for to increase the patronization of customers.

REFERENCES
 Keaveny, SM 1995, “Customer behavior in services Industries: An exploratory study” ,Journal of

marketing
 “Share of wallet in retailing: the effects of customer satisfaction, loyalty cards and shopper Characteristics.
 We used this side to collect data : www.knishfrank.com
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ABSTRACT
The whole information of project is based on secondary data. And the project is based on agricultural loan on the
bases of state bank of India. And the statistical data is from 2010-2013. And the introduction, organizational
profile, overview of state bank of India, branch level analysis, conclusion and bibliography are present.

OBJECTIVES
 To know the importance of agriculture loan in rural development.
 To study of state bank and various product and services offered by the bank.
 Loan sanctioning and scanning procedure of state bank of India.

Definition of bank
 An organisation that provides various financial services for example keeping or lending money. ---by oxford

Evolution of Bank
Though the origin of banking in India is very old banking western system started in the beginning of 17th
century .In the early days the indigenous banker played a prominent role. The load line of unorganisational
sector and gradual expansion or English trade and power in India helped the progress of balancing business on
western style.

The branch expansion gained momentum after nationalization of commercial banks. Deposits, mobilization,
expansion of credit; developed oriented banking and priority sector landing are important features in recent
landing years.

Importance Of Banks
Bankers play very important role in the economic life of the nation. The health of the economy is closely
resource of the country. The banks are mobilizing the swing of the people for the investment purposes. If there
would no bank than a greater portion of a capital of the country would remain ideal.

A bank as matter of a fact is just like heart in the economic structure and the capital provided by it is like blood
in it. As long as blood is in circulation the organs will remain sound and healthy. If the blood is not supplied to
any organ then that part would become useless, so if the finance is not provided agriculture sector or Industrial
sector it will be destroyed. Loan facility provided by banks work as an incentive to the producer to increase the
production many difficulties in the international payments have been overcome and volume of transactions has
been increased. Cheques, Drafts, Bills of exchange &letter of credit are very important instrument of the banks.
The bank collects this instrument drawn on banks in other cities or countries and proceeds according to the cell
of the consumer concerns. Related to the soundness of its banking system. Although banks crates no new wealth
but their borrowing, lending and related activities facilities the process of production, distribution, exchange and
consumption of wealth. In this way they become very effective partners in the process of economic development.

History of Bank
State bank of India (SBI) is a multinational banking and financial services company based in India. It is a
government –owned corporation with its headquarters in Mumbai, Maharashtra. As a December 2013, it had
asset of US $388 Billion and 16000 branches, including 190 foreign offices, making it the largest banking and
financial services

The SBI was formerly the Imperial bank of India founded in 2 Jan 1806 in Calcutta by brits become the SBI in
1955 when the IBI was nationalized. The evolution of SBI can be traced back to the first decade of the 19th
century. An important turning point in the history of SBI is the launch of the first five year plan of independent
India, in 1951. The plan aimed serving the Indian economy in general and the rural sector of the country

Branches
The corporate center of SBIs located in Mumbai. In order to cater to different functions, there are several other
establishments in and outside Mumbai, apart from the corporate center. The bank boasts of having as many as 14
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local head offices and 57 zonal offices, located at major cities throughout India. It is recorded as SBI has about
10,000 branches well ….
ATM services
SBI provides easy access to money to its customers though more than 8500 ATMs in India. The bank also
facilates the free transaction of money at the ATMs of SBI groups ,which includes the ATM of SBI as well as
the associate banks.

Functions of Banks
A company which is known as “A Banking Company” entitled to perform two (2) important functions
 Accepting deposits.
 Lending or investing these deposits.

Primary Function:
 Accepting deposits
 Lending loans
 Invest the deposits

Secondary Function:
 Agency service
 General utility service

1) Agency services:
 The loanlar pay oeont, insurance premium, and subscription on behalf of the customer as per his prior

instruction on the appropriate date.
 The loanlar also collects cheques/bills etc.
 The buy and sell foreign exchange currencies.
 Bank helps the customer in reparation of income tax return, claiming of tax refunds of the customer

2) General Utility Services:
 Safe deposit.
 Safe custody deposits.
 Transfer of money.
 Mail transfer and telegraphic transfer
 Transfer cheques.
 Acting as referee.
 Automatic teller machine (ATM)

Importance of Agriculture
Importance:
 Agriculture is important in India because 63% of the total population is dependent on it.
 70% of Indian industries based on agricultural industries.
 Agriculture is called as the back-bone of Indian economy.
 As the soil and season in Indian are suitable for agriculture it has high productivity and importance.
 Agriculture gives support to the Indian economy.
 As agriculture is vast process it's create a large number of employment

opportunities. Hence 63% people are engaged in agricultural productivity.
 Agriculture contributes a lot in national income.

Need For Agriculture Loan
Like all other procedures, the farmers also require credit. Agriculture cannot be carried out successfully without
the credit is the fact proven by the history and evidence of the poverty. Agricultural credit is the problem when it
cannot be obtained, but in such a form that, on whole, it does more than harm than good.

The need of agricultural finance depends more on the nature of agricultural operation rather than the volume of
the output over the period of time with change in agricultural technology, mechanization, etc. the amount of
finance needed has increased
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Indian farmer have only land as security against the loan, which cannot be easily and quickly converted into
cash. Hence they required financed not only for production purpose but also for consumption purpose. The basic
need for Indian farmer is cheeps credit which should available in adequate quantity at right time.

For increasing the agricultural productivity, the farmer needs agricultural finance for various purposes, which
can be classified as:
 Short term loan ,
 Mid-term loan ,
 Long term loan.

Short Term Loan
The agriculturist requires shortterm loan for the period of 15 months to 18 months to meet the currentof
cultivation and to facilitate production, e.g. farmer need finance for
 Purchasing seeds.
 Purchasing fodder for cattle's.
 Purchasing pesticides, insecticides.
 Purchaing fertilizers.

If credit is made available for the purpose mentioned above it will enable the farmer to increase the production of
food grains and other farm food as these are the basic requirements of agricultural productions. Such loans are
generally repaid after the harvest out of safe proceeds of crops concerned.

Medium Term Loan
The medium term loan is required by the farmer for a period of 3 to 5 years. This loan is provides for.
 Making some permanent improvement on land.
 Buying cattle's, agricultural equipment’s.
 Gardening.
 Fencing.
 Plantation.

These loans are larger than short term loan i.e. they are rapid over the period not exceeding 5 years. This period
of repayment is generally linked up with period serviceability of the asset.

Long Term Loan
The farmers also require loan for the long term. This term ranges from 5 to 20 years for the following purpose-
 Buying additional land.
 To make permanent improvement on land.
 Construction of farm house.
 Horticulture.
 Oil engines.
 Pump set.
 Dig well or tube wells.
 Warehouse.
 Such loans are repaid out of the extra income generated from the above investment.

Type of Agricultural Activities
 Dairy Farming Or Cattle Breeding:

In this case, a farmer can have dairy farming as his subordinate business along with farming. He can also
ask loans for buying cattle's or building a shade for these catties.

 Irrigation:
A farmer can ask for loan for making irrigation facility available for his land. Irrigation can be a pipeline,
drip irrigation or sprinkle system. If he wants to dig a well, then he can ask for a loan.

 Seeds Or Fertilizers:
A farmer ask loan for seeds or fertilizers when they are required because, normally these seeds are
expensive and not all the farmers can afford it.

 Poultry:
When a farmer develops a subordinate business or has interest in poultry business and wants to put up a
poultry unit, he can ask for loan, which is a part of agriculture loan.
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 Biogas Plant:
A person can ask for loan to put up a biogas plant as this plant requires material like cattle, cattle dung, and
steel body. A farmer may not have enough finance to get the required material. Therefore, biogas is all
agricultural activity.

 Purchasing Modern Machinery:
To increase the yield 0 crape and to earn more profit, a farmer needs modern machinery like tractor for
plaguing and the crop harvesting machine for which he needs money and this can be made available through
the agricultural loan.

 Land Development:
Sometimes, the land is uneven and it requires to be leveled. Leveling of land is called as land development
and this require lots of hard cash. This cash can be acquired from agricultural loan.

 Farmhouse Or Servant(HIMU) Quarter Construction:
The bank gives loan for the construction of farmhouse and also for servant quarter. This comes under
agricultural loan sector.

Document Required
Land Records:
Available of proper and up to date land records is essential for the purpose of ascertaining the extent of land
orinterest there in held by the borrower, this forms an integral part in the perusal of loan application.

Every co-operative society maintenance a register if lands as ail owner or as a tenant in respect of its member.
The register is required to be maintained carefully on the basis if village and revenue records to be kept up to
date by annual check and verification.

Following are the documents:

8A Extract:
This land records through light on the holding in the name of the farmer in a particular are of village. However
the land holder of the farm in each survey area is shown in 8A Extract. Which ultimately shows that the total
land holding of particular farmer.

7/ 12 Extract:
This land record gives details information of a particular survey number. This
extract gives clean picture of a particular piece of land by detailing share in the land or not, crop cultivated, their
arced, type of land i.e. weather cultivable or not, method of cultivation.

Valuation Certificate:
This certificate is to be given by a person appointed by the government who comes and visit the land after which
he drafts the values land as per the government rates on which the amount of land sanctioned is decided.
Normally 50% amount is sanctioned as per valuation done by the person. The person who visits the land for
valuation is called the valluer and he report prepared by him is called the valuation certificat

Procedure For Applying A Loan Proposal
The first thing a persona asking for a loan should purchase is a form which cost Rs. 10/-. This form consists of 6
pages. Those pages are as follows.
1. First page consists of detail information of a person asking for loan.

Second ge is for the guarantor's full information like Name, Address, Age, Source of income, etc. Thus his
salary certificate and NOC: form. Normally there are four guarantors required. The guarantors should be
shareholder or the account holder of the bank.

2. The next two pages consist various types of agricultural loan and information regarding the same.
3. Along with the above loan application form the borrower should submit document like:

 7/12 Extract:
Of the land which a customer is going to mortgage with the bank on which get the     loan.

 8A Extract:
To show the customer total land holding in his area or village.

 6D Extract:
To above the transactional changes that has taken place in the land of the customer.
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 NOC:
These certificates are two types. The first one is to be an obtained from 7 banks mention in the
application form saying that there is no loan taken or pending in these bank by customer. The second
one is taken from partners in the holding of the land saving that they have no objection of he is taking
loan on the basic of the land.

 Valuation Report:
In this report the valuar is the authorized person who is appointed by the bank to decide the value of the
property to be mortgaged on which the amount of loan is decides. After finding out the value of the
property 50% loan of this value is sanctioned. For this the vallur personally visit the place and inspect
the property.

 Estimate or  Quotation:
If a customer is applying for the construction of a farm house or the construction of the cattle house
then he should give the estimate of expenses from any architect. If he is borrowing loan for a gobar gas
plant or tractor then should give the quotation from the concern dealer. All the above documents should
be collected by the applicant and submitted in the bank before the board meeting. So that his proposal is
taken in the meeting and if the document are clear then the loan is sanctioned.

Risk Involved In Agricultural loans
People in India are dependent on agriculture directly or indirectly. Indian economy is a developing economy,
Indian farmers lack behind in agriculture as compared to the other developed economies of the world.
They are lacking due to certain factors:
 Lack of Finance ,
 Modern machinery ,
 Illiteracy,
 Uncertainty of Manson

Most of the Indian farmers are marginal farmers and have a small size of land holding. e.g. If the farmer has a
small piece of land which costs Rs 50000/- and he ask for a loan of Rs 75000/- and he has no other securities to
keep put then he is actually in need of money the bank cannot give him loan considering the above condition and
if suppose the bank gives him loan then in this case a lot of risk is involved. This is because the farmer will be
dependent on the crops which are again dependent on season. For e.g. Rains. If there are no rains the crops
which will not be good and then the farmer will not be in the position to pay the monthly installment which
further makes him a defaulter of bank. Then the bank will have to sell the land of farmer, if the land is not of Rs
75000/- then the banker will have to suffer the loss of 25000/- Thus the banker is liable to suffer the loss and
recover the loss. In this way a lot risk in giving agricultural credit

Schemes
State bank of India provides many schemes to the customer, whether they are industrialist or farmer wholesaler

or retailer. As my project is based on agricultural credit they specially gave me information regarding
agricultural scheme

IRDP: Integrated Rural Development Project
In this scheme the farmer is given the loan where the repayment structure is bit different.
The farmer has to repay only 50% of loan amount is paid by the bank and 40% amount is subsidy, i.e. it is
government contribution. Generally bank gives only 33 as a subsidy but this bank gives 40%. The scheme is
very useful to weaker farmer.

Kisan Credit Card:
In this kisan credit card a farmer gets a kisan credit card of the State bank of India. Using this credit card he can
any time get a short term loan. The loan repayment is in installment. A farmer gets this credit card after
completing some formalities with the bank. The credit card limit is decided upon his land holding and his loan
repayment capacity
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KISAN CREDIT CARD (KCC) STATE BANK OF INDIA “Kisan Credit Card”

 Purposes:
Cultivation of crops and Meeting the short- term credit needs of
farmers for crop production and allied activities etc. Maintain a farm equipment etc.

 Eligibility:
Agriculturist who owns agricultural land.

 Amunt:
As decided by the District Technical Committee & limit worked out for the purpose

 Security:
Mortgage of land. Hypothecation of crop / Assets.

 Repayment:
Revolving credit facility for 3 years. Coinciding with harvesting of   crops-season/ marketing of
produce.

 Other Terms &Conditions:
Assured and timely availability of working capital for crops cultivation.

 Replacement of loan
The replacement is depend up on the generated though agricultural activities. Replacement is generally
made on the basic of the following classification.
Case1: short term loan –up to 18 months.
Case 2: Medium Term Loan -up to 3 to 5 years.
Case 3: Long Term Loan -more than 5 years.

Short Term Loan - up to 18 months:
Loans are generally repaid after the harvest season. In short repayment values form 12 months. And repayment is
made of the sale of the produce of the crop.

Medium Term Loan -up to 3 to 5 years:
The period of repayment is generally linked up with the period if serviceability of the assets. In case of "dairy
unit" the repayment of loan amount is 4 to 5 years in monthly installment. First installment starts after 3 to 4
months, after the date of purchase of an animal. In case of "poultry unit" the installment starts from 6 months. If
the loan is for "boiler" the date of repayments starts from 10 weeks onwards and with 20 to 25 weekly
installments.

Long Term Loan -more than 5 years:
Such loans are repaid out of the income generated out of the agricultural activities.

Steps Taken At The Time Of Non Repayment Of Loan
In Case of default the banker vigorously follow by borrower by paying visits to the borrower and guarantors
by issuing notice and demand notice and lastly by issuing legal notice, if borrower doesn't respond, the bank has
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to file a suit, bring attached of the property, sell the land and recover the loan either the from the borrower or
guarantor.

The bank finance for need basis. If other the defaulter the bank has to study the reason of default. If the reason
stated is genuine, the bank has to refuse the loan amount by giving fresh repayment programs.
If the reason for default is not genuine the bank has to go legally as stated above.

Contents of Loan Sanctioning Form
The borrower has to fill the loan sanctioned form. This loan sanctioning form contains following information:
 A debit note of a bank which is to be signed by the borrower saying that he agrees to everything that is

written on the loan agreement.
 The demand promissory note in which the borrower promises that he will repay the loan within the given

periods, and is liable to anything if goes wrong.
 The mortgage agreement in which the deed says that the property is mortgage is constant of the borrower

and will also be saleable if the borrower is unable to repay the loan.
 The cash credit agreement saying that this much amount of cash is given to property by the bank against the

property hypothecated.
 Customer promissory note is to be again signed by the borrower.
 Letter of continuity which said that the loan should be continued after the payment of installment every

month.
 Letter of lien and set-off is also to be given.
 Address proof of a customer is to be given.

After all this formality the bank gave cheque to the borrower. In this way the loan is sanctioned.

Project Methodology
The data for this project has been collected using the two main sources of data collection.

1. For collection of Primary data
 Observation method
 Interview method
 Questionnaire method
 Secondary Data
 Books
 Websites
 Reports
 Pamphlets

FINDINGS
 State bank of India is the one of the largest bank in Indian banking sector.
 The specialty of State Bank of India is to support the public sector.
 State Bank of India is growing very well and achieves the yearly targets.

SUGGESTIONS
 I think State Bank of India is growing good in urban place, so I will suggest them to improve their capital.
 I will suggest to the manager to open new branches in urban areas.

CONCLUSION
After the detail study of the agriculture loans of the bank I concluded that:  I understand the meaning and
importance of agricultural loan.

I study various document requires for agricultural loan and procedure for generating loan. Also study various
scheme last 3 years with respects to agricultural loan. Data performance of State Bank of India. Number of
people as long for agricultural loan. People usually ask for cash credit because that farmers lack in hard cash and
therefore lack behind. Many farmers ask for loan due to their personal problems.

Lots of formers come from wearer section of the society. Many of them have no knowledge of latest technology
and most of them not hard cash to buy modern machinery. Hence, India formers and Indian agriculture needs
agriculture loans for the enlistment.



237

BIBLIOGRAPHY
Books: Annual Reports of State Bank of India

Websites:
 www.sbi.co.in
 www.google.com
 www.wikipedia.org

Other Sources:
 Pamphlets
 Basics of Banking by Taxman and Indian Institute of Banking and Finance.
 Home loan counselling by Indian Institute of Banking and Finance.

www.sbi.co.in
www.google.com
www.wikipedia.org


238

Study of awareness of income tax provisions regarding income from salary among
senior college teachers….in jalgaon city
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Department of Commerce, M. J. College, Jalgaon

INTRODUCTION
Salary:
Salary means remuneration of a person, which he/she has received from his/her employers for rendering services
to him/her. The Act makes no difference between salary & wages, though generally salary is paid for non-
manual work & wages are paid for manual work.

The relationship between payer & payee should be of an employer & employee. The amt. received by an
individual shall be treated as salary only if his relationship between payer & payee is of an employer &
employee or master & servant. Employer may be an individual, firm, and association of persons, company,
corporation, Central Govt., State Govt., public body or a local authority. Employer may be operating in India or
abroad. The employee may be a full time or part time employee.

Salary from more than one source: If an individual receives salary from more than one employer during the
same previous year, salary from each source is taxable under the head “Salaries”.
Salary from former, present & prospective employer: Salary received or due during the previous year from
former, present & prospective employer is chargeable to tax under the head “Salaries”.
Salary paid tax-free: In this case the employee has to include in his taxable income not only salary received but
also amt. of tax paid by the employer.

Voluntary payments: Salary, perquisite or allowance may be given as a gift to an employee, yet it would be
taxable. The Act doesn’t make any difference between gratuitous payment & contractual payment.
Salary U/S 17(1): Salary is defined to include the following:
a) Wages;
b) Any annuity or pension;
c) Any gratuity;
d) Any fees, commission, perquisites or profits in lieu of or in addition to any salary or wages;
e) Any advance of salary;
f) Any payment received by an employee in respect of any period of leave no available by him;
g) Transferred balance in a recognized P.F to the extent it is taxable; and
h) The contribution made by the Central Govt. or any other employer to the account of an employee under a

notified pension scheme referred to in section 80CCD.

Basis of Charge:
Salary is taxable on due or receipt basis whichever is earlier as per secion15.

Salary under different calculations:
 For the purpose of calculating:(a)house rent allowance, (b)gratuity(not being gratuity under the payment of

gratuity Act 1972), (c) leave encashment at the time of retirement, (d) NPS, and (e) employer’s contribution
towards recognized P.F, not chargeable to tax – For the purposes, “Salary” means Basic Salary, D.A/Pay if
part of salary for computing all retirement benefits & commission(if paid as a % of turnover achieved by an
employee).

 For the purpose of calculating gratuity received under the payment of Gratuity Act, 1972, not chargeable to
tax- For this purpose, “Salary” means Basic Salary & D.A. whenever D.A. is paid.

 For the purpose of calculating perquisite value of rent free / concessional house- For this purpose, “Salary”
means Basic Salary, D.A./ pay if part of salary for computing all retirement benefits, Bonus, Commission,
Fees, Taxable Allowances & & any monetary benefits otherwise chargeable to tax. However, “Salary” does
not include tax free allowances, value of perquisite, retirement benefits & employer’s contribution towards
P.F.
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STATEMENT OF THE PROBLEM
“Awareness of Income Tax Provisions regarding ‘Income from salary’ among senior college teachers.”

OBJECTIVE OF RESEARCH
 To study the awareness of Income Tax Provisions regarding ‘Income from salary’ among senior college

teachers.
 To know the awareness about the knowledge of Income Tax Provisions regarding ‘Income from salary’

between the teachers of Commerce & Non-commerce faculty.
 To provide the necessary information in order to help the teachers to know the necessary provisions & solve

the problems regarding ‘Income from Salary’.

SCOPE & PERIOD
The scope of our research is within the Jalgaon city. We have collected information from the colleges of Jalgaon
city only. 2014 is the base year of our research.

UTILITY OF RESEARCH
One of the most important utility of the concerned research is to improve the awareness about the Income Tax
Provisions regarding ‘Income from Salary’ among teachers.

LIMITATIONS OF RESEARCH
 Concerned research has been conducted within the Jalgaon city only.
 Analysis of the Primary data is based on the responses given by the teachers, many a times their response

may be neutral or partial.
 This Research includes only the teachers in the category of ‘Grant Basis’.
 Only the senior college teachers are studied under this research study.
 In spite of these limitations it will be helpful for the teachers.

HYPOTHESIS
Senior college teachers are not aware about the provisions of Income Tax regarding ‘Income from Salary.

RESEARCH  METHODOLOGY
Our concerned research is based on Primary & Secondary data. Primary data based on the survey of 100
senior college teachers. We have taken the interview of 100 senior college teachers of the category of grant
basis.

For the collection of secondary data we have referred the Taxman ‘Students’ Guide to Income Tax’. Our
concerned research is based on two methods that we have already been seen.  Our particular and careful system
of method is primary data and secondary data.  In Jalgaon city there are near about 12to13 colleges out of which
we have selected 100 teachers for the collection of primary data.  Following are various things of methodology
used are as follows:-

I. The study has been carried out by analyzing both primary as well as secondary data.  Primary data for the
study was collected through a field survey involving personal interview of teachers.

II. The sample units for the study were selected from the list of recipients of assistance.  The schedule for data
collection was pre-tested before finalization.  This was used for collection of particulars for evaluating the
selected sample units.

III. Qualitative data was gathered mainly through discussions with various teachers0, identify issues and to
enhance the performance of the scheme.

REVIEW OF LITERATURE
 Study by Dr. Vinod Singhaniya & Dr.Monica Singhaniya--- Taxmann Students’ Guide to Income Tax
 Study by C.A. N.V. Mehta---V.G. Mehta’s Income Tax Ready Reckoner

CONCLUSION
In concern research we have drawn some conclusion based on primary data and secondary data with the help of
analyzing statistical data.
 90% of the teachers have not any source of supplementary income.
 70% of the teachers are conversant with the provisions of Income Tax regarding Income from Salary.
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 90% of the teachers have registered their PAN with Income Tax Department e-filing website.
 90% of the teachers file income tax return regularly.
 60% of them have sufficient knowledge about income tax slab rates for F.Y.2013-2014 i.e. A.Y.2014-15
 Most of them i.e. 70% know about the applicability of TDS provisions to salary income.
 75% of them have knowledge about 80C: LIP, NSC, Pension and Tuition Fees.
 53% of them are aware with the deduction & exemptions under 80D: Donations.
 50% of them are aware with the deduction & exemptions under 80G: Medical Insurance Policy.
 60% of the teachers check the status of TDS deducted regularly in their e-filing account.
 Only 10% of them have the knowledge about all types of allowances exempt from tax.
 50% of the teachers are aware with the taxability aspect of retirement benefit & gratuity.
 Only 20% of the teachers have knowledge about LTC(Leave Travel Concession)
 Near about 60% of the teachers seek help of Chartered Accountant for their Tax planning & filling of ROI

(Returns of Income).

SUGGESTIONS
 Those who do not check the status of TDS deducted regularly in their e-filing account, should check it with

login at 26AS.
 There should be awareness regarding basic provisions of Income Tax among teachers.

REFERENCES
 Taxman ‘Students’ Guide to Income Tax’.
 Websites
 Indian Income Tax Return(ITR)-sugam

APPENDICES
Questionnaire for Teachers.
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Expectation of Commerce Graduate Students And The Extent Of Their real realization

Karuna Mulchand Gupta, Vibha Nandkishor Nagariya, C.A. Yashawant Saindane*
Department of Commerce, M. J. College, Jalgaon

INTRODUCTION
Today’s World is the world of commercial, corporate and professionals. To survive in this world, everyone has
to lead at their best. So it is observed that many of the students prefer Commerce & Management faculty with the
attention to make a career and to survive in the World market.

This research is about the study of Expectation of Commerce Graduates, and the extent of their realization. The
main aim is to find & analyze whether the commerce graduates realize their expectation or not.

OBJECTIVES  OF  RESEARCH
 To identify the important dimensions as perceived by students about B Com programme.
 To know the level of interest among the students towards the B Com programme.
 To know the expectations of the students from the B Com programme.
 To understand the extent to which their expectations have been fulfilled after their graduation.
 To get the suggestions from the graduates so as to know the area that needs revision or improvement in the

B Com programme.

UTILITY OF STUDY
 We are hopeful that this study will be useful to know the extent to which students joining the B Com

programme and takes the advice before joining this programme.
 It will also reveal the extent to which the expectations of the B Com Graduates have been fulfilled.
 We are also hopeful that after gaining the information about the extent of fulfillment of the students

interviewed, and the present utility of knowledge, the graduates get from this programme, we will be able to
propose expectations and make suggestions for making the B Com programme more market oriented.

LIMITATIONS OF STUDY :
 The study is based on the interview of only Seventy commerce graduates.
 The present research has been conducted within the Jalgaon city only.
 Analysis of the primary data is based on the responses given by the students.
 Time and Cost elements have also placed further limitations on the depth and coverage of this study.

HYPOTHESIS
As far as the realization of expectations of commerce graduates is concerned, we would like to make the
following hypotheses –
 The majority of the expectations of the graduates from the B Com programme have been realized.
 The majority of the expectations of the graduates from the B Com programme have not been realized.

RESEARCH METHODOLOGY
 Design of the study:-

The design of the study is a descriptive survey which attempts to collect data from Commerce graduates in
order to determine the expectations of commerce graduates from the B Com programme, and the extent of
their realization.

(a) Population and Sample:-
The population consists of the Commerce graduates in the Society.
The sample consisted of Seventy students that I have selected randomly from the population in Jalgaon city
for the purpose of the study.

(b) Data Collection:-
Primary sources:-
Commerce graduates
Teachers in the Faculty of Commerce & Management
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Secondary sources:-
Syllabi of B Com programme prescribed by the North Maharashtra University, Jalgaon
(c) Techniques of Analysis:-
Statistical Techniques on average basis.

OBSERVATIONS AND CONCLUSIONS
[A] OBSERVATIONS
 It is concluded that most of the students are pursuing their Higher Education.
 30% of the student’s taking educations in commerce stream have Business background and 70% of the

student’s have Non-business background.
 Most of the students have told that there are a variety of subjects covered under the B.Com level. Only 10%

have neutral answer.
 70% of the students are not interested in continuing their family business. Most of them i.e. 40%of them are

planned for their own profession.
 Near about 50% of the students had their own decision to do graduation from commerce faculty.
 Most of the students i.e. 60% have done their specialization in the subject ADVANCED ACCOUNTING.
 70% of the students have got benefit from their specialized subject.
 50% of the students have a thought that the syllabi of B.Com. course covers the real life situation.
 60% of the students have thought about the depth of knowledge get in the course content of B.Com.
 50% of the students have told that the coverage & depth of knowledge get at the UG level, especially in the

subject of Accounting is sufficient to understand the Accounting procedure.
 50% of the students have told that the syllabi shall be revised every 3 to 5 years.
 80% of the students are satisfied with the subjects covered in B.Com.
 60% of the students feel that the subjects or course content of B.Com. Helped to develop soft skills in your

personality.
 Majority of the B.Com graduates are interested in pursuing higher education, they are career oriented and

therefore they need revision in course contents.
 Since very high percentage of student’s want to start their own business instead of continuing their family

business. Majority of them are pursuing MBA programme.

[B] CONCLUSIONS
 Our study shows that the perceptions of the students about the B.Com programmes are mostly positive.

Views of majority of them indicate the following dimensions:-
a) B.Com programme covers variety of subjects.
b) Majority of the students are interested in doing specialization in Advanced Accounting.
c) Majority of them accept that the specialized subject at B.Com are beneficial for their current job or

higher education.
d) Syllabi of the B.Com cover to very large extent of the real life situation.
e) This course is not easy to pursue, it requires challenging or at least commensurate efforts.

 About half of the B.Com graduates admit that this course has generated satisfactory level and 30% of the
students show very high level of interest in this programme. They have also appreciated the depth of
knowledge they get from this programme

 .Students expect that there shall be revision in the course contents. About 50% expect revision every 3 to 5
years and about 30% expect revision as per business needs.

 The overall study reveal that majority of the expectations of the students have been fulfilled after the
graduation.

 The study shows the following areas of revision or improvement as expected by the students:-
a) Revision in syllabi as per business needs or every 3 to 5 years.
b) Course structure and contents should be decided in consultation with representatives of professional

bodies and senior’s academicians shall be involved.
c) Practical contents like case study, practical training, G.K. shall be incorporated in the syllabi.

 Considering the responses received from the respondents and after making their analysis, we conclude that
our first hypothesis shall be accepted. That is, the majority of the expectations of the commerce graduates
have been realize



243

Suggestions
 60% of the students wish to add any other subjects in the B.Com. Course, Like Business & Tax Law subject

should be in both year of B.Com i.e. S.Y & T.Y.
 Representatives of the ICAI/ICWAI/ICASI/ICFAI & other professional regulatory bodies should be

involved in the process of structuring the course contents of accounting.
 Practical training in industrial/ other business house for the period of 2 weeks per sem. at S.Y/ T.Y level.
 Internship Programme in the subject of Audit should be there.
 Subject Wise at least 1 practical for all subjects in the form of Industrial visit/personal interviews.
 4 to 5 case studies in at least 1 paper of specialization at the T.Y. level.

Appendices
(a) Questionnaire.
(b) B.Com course structure.
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धरणगाव शहरातील िनवडक कॉटन जि नं ग आण े िसं ग समया ,

धरणगाव- एक वशे ष अया स

कु. शा ं त देवदा स , कु. वजय कैलास बारड, ा . सुरेखा पंडत पालवे*

व वभा ग , मु.जे.महावा लय , जळगाव

व संशोधन पती
धरणगाव तालुया ची सं माहती
धरणगाव तालुका, जह ा जळगाव हे हातमाग उो गा चे असून कापसावरल या आण तेलबया सा ठ ि स आहे.

१७ या शतकात ो णगा व या नावाने महवा चे हणू न ओळखले जाते. १६ या शतकात धरणगाव चांगया
ती या कापडांसाठ ि स होते. याच शहरात १६७४ मये इंजा ं नी वखार था पन केया , तसेच
या ठका णी सरक काढया चे कापसाचे गठे बांधया चे कारखाने केले.
धरणगाव शहरात मुयतः कापसापासून गाठ तयार करणे, सरक पासून कापूस वेगळा करणे, या ची गाठ तयार करणे ,

सरकपा सू न तेल काढणे, ढेप तयार करणे या सारखे उो ग चालतात. हे शहर हणू न शहर मानले
जाते.

धरणगाव या शहराचे भौगोिलक े एकूण ४८१३६ हेटर आहे. लागवड योय े ८९३०२ हेटर एवढे आहे.

मा लागवड खालील े ३८१५७ हेटर आहे.

धरणगावया पमे स अमळनेर उर े स चोपडा एरंडोल तर पूवस जळगाव आहेत. या शहराचे भौगोिलक था न
“२१.०” उर अंा ं श ते ७२.२७ अंश ते पूव रेखांश असे आहे.

धरणगाव तालुया त अंजनी नद आहे. ह नद बारमाह वाहणार आहे.

या परसर ा त १५ शेततळे आहेत. या तालुया त २२२७२एवढे मुय पाया चे ो त आहेत. हवामान उण व कोरडे वपा चे
आहे. तापमान कमा न १०.८०अंश एवढे आहे, तर कमाल तापमान ४२.२०अंश आहे.

धरणगाव तालुया ती ल एकूण पका खा ली ल े ४३८७७ हेटर एवढे आहे. या पैक कापसाखालील े १९४६० हेटर
आहे. जळगाव एकूण कापसाची उपा दकता ३७८ क . ॅ .( ) आहे. सव तालुया ं पैक धरणगाव तालुया ची
कापूस उपा दकता सुमारे ७२% एवढ आहे.

याचाच अथ जळगाव धरणगावातील कापूस उपा द कता जात आहे.

उे
धरणगाव शहरातील १० कॉटन जि नं ग आण े िसं गचा अया सा ची पुढल मा णे :-

 कॉटन जि नं गचा वे षणा मक अया स करणे.

 धरणगाव शहरातील िनवडक कॉटन जि नं गया समया जाणून घेणे व या वर उपाय योजना सुचवणे .

 समया ं ची या जाणून घेणे.

गृहतके
 धरणगाव शहरातील कॉटन जि नं गया समया वाढत आहे.

मयादा
 धरणगाव शहरातील िनवडक कॉटन जि नं ग आण े िसं ग िमसया समया
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 (ा थि मक ) माहती नु सा र कंवा माहती या आधारे पोहोचता येते.

 आिथक व वेळेची मयादा .

वरल मयादा असूनह हे संशोधन कॉटन जि नं ग आण े िसं ग महवपू ण ठरेल.

संशोधन पती /ो त
1) ा थि मक अया स पती :-

जि नं ग िमसला भेट देऊन संशोधनासंबंधी ा थि मक माहती िमळवली आहे. परसर ा चे
कन व कामगारांया यवहा रा ं चेह केलेले आहे.

संबंिधत जि नं ग िमसया पदथ यं कडून भन घेतली आहे, व या ा वली या िमसया
वेगवेगया समया व अडचणी जाणून घेया चा केलेला आहे.

ा थि मक माहती १० ज िनंग िमसचा अया स केलेला आहे.

2) ती य अया स पती :-

धरणगाव शहराची माहती धरणगाव नगरपािलकेकडून आवयक ती व संबंिधत अहवाल
अया सले आहे. कापूस ये त येणाया समया कंवा अडचणी लया त घेया चा केला आहे. आवयक ती माहती
पुतके , ं थ, टह वरल बातया , वतमा नपा तील बातया यांचाह उपयोग केलेला आहे.

िनकष
संशोधनासाठ घेतलेया १० जि नं ग िमसया अया सा वन , , या मायमा तू न जी माहती उपलध
झाली, या वन पुढल माणे िनकष िनघतात.

 यवसा य संथे या मालकचा का र एकल या पा र व भागीदार संथे वर आधारत आहे.

 ८०% मालाची देशांतगतआहे.

 यांककर ण व शाररक म या दोहं चा वापर उपा दन ये त होतो.
 भांडवली उगम/ो त वयक असते.

 कया मालाचे उगम/ो त देशांतगतआहे.

 कया मालाची उपलधता मयादत आहे.

 वाहतूक यवथे साठ जात मा णा त मालगाडचा (क ) वापर केला जातो.
 कामगारांची उपलधता समाधानी आहे.

 कामगारांची संया मक गरज ह हंगामी असते.

 दशन कंवा जाहरा ती चा मुळच वापर केला जात नाह .

 शु कया मालाची अनुपलधता आहे.

 शासनाया आिथक पाठं या ची आवयकता आहे.

िशफारशी
जि नं ग िमस ने माहती नु सा र उपना त वाढ व समया ं या उपाययोजनेसाठ पुढल िशफारशी
सुचवता येतात.

 जि नं ग आण े िसं ग दुीने मागणी वाढली पाहजे .

 भांडवल मते त वाढ करणे.

 एकून यंा ं ची संया वाढवणे .

 माजूरांसाठ ववध योजना राबवणे.

 कया मालाची उपलधता वाढवणे .
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 शासकय मदतीची सुवधा पुरवणे .

 जि नं ग आण े िसं गया समये वर उपाय योजना सुचवणे .

 था िनक -पातळवर पधा न करणे.

 उपा दन मता वाढवणे .

संदभसूची
 अहवाल
 वृपे
 संकेतथळे
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Economics
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यावल तालुया ती ल शेतमजुरांया आिथक व सामाजक समया ं चा अया स

¹ãÆãä¦ãàãã Ôãû •ãã£ãÌã,  ¡ãùû ½ãÖñÎã ½ããñû ºã¡Ìãñ
‚ã©ãÃÎããÔ¨ã ãäÌã¼ããØã, ½ãî. •ãñ. ½ãÖããäÌã²ããË¾ã, •ãßØããÌã

ता वना
भारत हा कृषीधा न देश आहे. यामये भारताचे े फळ सुमारे ३२,८७,२६३ चौ. क . मी. आहे. यामये ७०-७५% लोक हे
शेती यवसा य करत आहेत. शेती हा यवसा य ा मी ण भागात जात मा णा त आढळुन येतो. शेती शेतमजुर
आलाच, कारण शेती ह संकपना शेतमजुरािशवाय पूण होऊच शकणार नाह . ा मी ण भागामये शेतमजुराचा मोठा वग
असुन तो अितशय हालाखीया जीवन जगत आहे. भारतात शेतमजुरांची संया जात असुन
या मये वाढ होत आहे. ा मी ण भागातील शेतमजुरांची आिथक थती तशीह हलाखीची आहे. शेतमजुरांया आिथक
थती सुधारया सा ठ अनेक उपाययोजना करया त आया आहेत. मा अजुनह आिथक
सुधारणा घडून आया नाहत . देशातील बहु संय (७०-७५%) लोक हे शेतीवरच अवलंबुन आहेत.

व षयिनवड
भारतात आजह शेतमजूरांचे मा ण जात आहे. या ं ना येणाया समया ं ची तीता जात आहे आण हणु नच या
शेतमजुरांना येणाया समया ं चा , या ं ची सामाजक आण आिथक थि त यांचा आया स करावा व या वर उपाय
सुचवया साठ मी यावल तालुया ती ल १० गावांया शेतमजुरांया सामाजक आण आिथक समये चा अया स केला
आहे.

संशोधनाची उे (Objective)

१) शेतमजुरांया आिथक अया स करणे.

२) शेतमजुरांया सामाजक अया स करणे.

३) शेतमजुरांना ववध समया ं चा अया स करणे.

गृहतकृ ये / (Hypothesis)

१) शेतमजुरांचा वेतनदर कमी आहे.

२) शेतमजुरांना वषभर रोजगार उपलध होत नाह .

३) शेतमजुरांमये िशणा चे मा ण कमी आहे.

संशोधन पदती
तु त संशोधनमये यावल तालुया ती ल शेतमजुरांया आिथक, सामाजक व इतर समया ं चा अया स करया त येणार
आहे. या त ा मु या ने या शेतमजुरांना वषभर ा त िमळणाया रोजगाराचे दवस , या ं ना िमळणाया वेतनाचे मा ण , या ं ची
सार ता व शैणक पातळचे मा ण इ. चा अया स करया त येणार आहे. हा अया स दोन पती ने करया त येणार आहे.

दुयम आकडेवार व ा थि मक आकडेवार .

दुयम आकडेवार
तु त संशोधनमये थू ल पातळवरल या त अखल भारतीय पातळवर तसेच महारा व समावेश
होतो, दुयम आकडेवारचा आधार घेया त आला आहे. दुयम आकडेवार (Secondary data) ह
जह ा सामाजक व आिथक समालोचन, ववध िनयतकािलके, मािसके, Website इ. चा आधार घेऊन घेतली आहे.
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ा थि मक आकडेवार
ा थि मक आकडेवार ह दुसर सूम वे षण पती ची नमुना िनवडलेया शेतकया ं चा ा थि मक माहती वर आधारत
आहे. ा थि मक माहती गोळा करया सा ठ मुलाखत पती चा वापर कन िनवडलेया नमुया ची मुलाखत घेऊन ा थि मक
माहती संकिलत केली आहे. नमुना िनवड पती चा वापर केला आहे.

संकिलत केलेया सामुी या वे षणा त जळगाव मधील यावल तालुका िनवडला आहे. या ती ल दहा गावांची िनवड
करया त आली आहे. या मये कोळवद, बामनोद, है सव ा ड , मालोद, थोरगहा न , कनगा व , दुसखेडा , हं गो णे , दहगा व ,

अा वल या दहा गावांची िनवड करया त आली आहे. ये क गावातील दहा शेतमजुरांची या मा णे एकूण शंभर
शेतमजुरांची वै र नमुना िनवड पती ने करया त आली.
अययना चे असलेला यावल तालुया ती ल शेतमजुरांची िनवड करया त आली आहे आण या ं ची ा थि मक आकडेवार
गोळा करया त आली आहे. ा थि मक आकडेवार गोळा करया सा ठ जी नमुना िनवड केली वै र नमुना
िनवड पती चा (Three stage stratified random sample) वापर केला आहे. या त तालुका हा पहला एकक, गाव हा दुसरा
एकक तर िनवडलेला शेतमजुर हा अंितम एकक आहे. जेहा अया स वषय असणाया समी चे ववध गटात वगकर ण
झालेले असते. तेहा तर त वै र नमुना चाचणी पती चा वापर करावा लागतो. या पती ती ल ववध गटातील
आवय क तेवढे एकक वै र पती ने िनवडया नं तर या सव एककाचा िमळून तर त वै र नमुना होतो. दुसया अथाने
असेह हणता येईल क जेहा एखाा समी ती ल एकक समान गुणधमाचे कंवा साचेबंध नसतात तेहा तर त वै र
नमुना िनवड पती चा वापर करावा लागतो. (६)

सवथम जळगाव यावल तालुका िनवडला आहे. या िनवडलेया तालुया ती ल एकूण दहा
गावांची िनवड केली आहे. िनवडलेया दहा गावातून ये क दहा शेतमजुरांची यामा णे शंभर शेतमजुरांची िनवड केली
आहे.

भारतातील शेतमजूरांचे मा ण

शेतमजुरांया समया
१) शेतमजुरांना सरकार योजना कोणया आया व केहा आया या ं ची माहती सुा िमळत नाह .

२) शेतमजुरांना आलेया सरकार योजना काय आहेत तेच समजत नाह .

३) शेतमजुरांना जात वेळ काम वेतनदर कमी िमळतो.
४) या ं ना तुलनेत वेतनदर कमी आहे.
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५) अयं त गरब शेत मजुरांचे मा ण जात आढळते.

६) कोरडवाहू शेत जमीन असलेले शेतमजुर वतः शेती दुसया ंना देऊन वतः शेत मजुर करतात.

७) शेतमजुरांना वषभर पूण वेळ काम िमळत नाह .

८) शेतमजुरांना हंगामानुसारच काम िमळते व इतर वेळ काम नाह .

९) अवकाळ पावसामुळे शेतीचे नुकसान झाले तर सरकार कडून मदत लवकर िमळत नाह .

१०) शेतमजरांना कज जात या ज दराने िमळते.

िनकष
ा थि मक आकडेवारवर आधारत िनकष
१. शेतमजुरांमये पुषा ं चे मा ण हे ८१% आहे. तर मा ण हे १९% आहे हणजे च पुषा ं चे मा ण जात आहे.

२. शेतमजुरांमये ३०-४० (५२) वायोगटामधील; शेतमजुरांचे मा ण हे सवािधक आहे. तर २०-३० वयोगटातील
शेतमजुरांचे मा ण सवात कमी ४% आहे.

३. शेतमजुरांमये ा थि मक (२२%), तर उच मायि मक (२१%) असलेया शेतमजुरांचे मा ण सवािधक आहेत तर
पदयु र शेतमजुरांचे मा ण हे कमी (१%) आहे.

४. शेतमजुरांमये ८८% मजुरांकडे मोबाइल असया चे आढळून आले तर १२% शेतमजुरांकडे मोबाईल नसया चे
आढळून आले. या १२% मये मा ण अिधक आहे.

५. सुमारे ८-१० महने इतका कालावधी शेतमजुरांकडे काम असते तर १० पेा अिधक महने फ ४% मजुरांकडे काम
असते. कडे बागायती शेतजिमनीचे मा ण भरपूर मा णा त आहे १० महया ं पेा
जात काम आहे.

६. वतः ची शेत जमीन असलेले शेत मजुरांचे मा ण ६०% आहे तर शेत जमीन नसलेले शेत मजूर ४०% आहे. हणजे च
वतः ची जमीन असलेया ं चे माण अिधक आहे.

७. शेत मजुरांमये मयम भूधारक शेत मजुरांचे मा ण ४८.३३% सवात जात आहे तर मोठे भूधारक असलेया
मजुरांचे मा ण सवात कमी हणजे १५% एवढेच आहे.

८. शेतमजुरांमये या ं या कडे वतः ची शेत जमीन आहे या मये बगायाती शेती असलेया ं चे मा ण ६७% आहे. तर
कोरडवाहू शेत जमीन असलेले शेतमजुर ३३% आहे. हणजे च बागायतीचे मा ण अिधक आहे.

९. शेतमजुरांमये १०-१२ तास काम करणाया शेतमजुरांमये मा ण ७९% आहे तर ८-१० तास काम करणाया ं मये
२१% आहे. हणजे जात तास काम करणाया शेतमजुरांचे मा ण अिधक आहे.

१०. शेतमजुरांमये या ं चे वेतनदर फार कमी आहे. तर पुष शेतमजुरांचे वेतनदर या ं या तुअलानेत जात आहे.

११. शेतमजुरांमये गावामये च काम िमळणाया शेत मजुरांचे मा ण ८८% आहे. तर दुसरकडे काम करणारे शेतमजूर
६०% आहे.

१२. शेतमजुरांमये वतः चे घर असलेया ं चे माण सवात जात ९१ % आहे. तर ९ % शेत मजुरांकडे वतः चे घरच नाह .

१३. शेतमजुरांमये मातीचे घर असलेया शेतमजुरांचे मा ण सवात जात हणजे ५७.१४ % आहे. तर सवात कमी
झोपड धारकांचे मा ण (५.५०%) आहे.

१४. या शेतमजुरांमये झोपडधा रक आहे ते शेत मजूर पावरा समाजातील आढळून आले आहे.

१५. वीजधारक शेत मजुरांचे मा ण (९७%) सवात जात आहे. तर या शेत मजुरांया घरामये वीज नाह ते शेत मजूर
३% आहे.

१६. या शेत मजुरांया घरामये वीज मीटर आहे या शेत मजुरांचे मा ण ५७% आहे. तर मये ४३ % शेत
मजुरांकडे वीज मीटर नाह .

१७. िशधापका धार क शेतमजुर BPL पवळे काड धारक ६७ % आहे. तर APL केशर काड धारक ३३ % आहे.
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१८. आजह ा मी ण भागामये दारय रेषेखालील शेतमजूरांचे मा ण अिधक आहे.

दुयम आकडेवारवर आधारत िनकष
१. जळगाव जा त शेतकर ३४.९६% तर शेतमजुर १६.८७% आहेत. हणजे च जळगावमये शेतकर व

शेतमजुर यांचे मा ण बरोबरचे आहे.
२. डॉ. कुलमानी पाधी यांया मते पुष धा न संकृती अजुनह जात मा णा त दसू न येत आहे. या मु ळे

पुया ं या तुलनेत या ं चा वेतनदर कमी आहे.
३. आंद े श , गुजरात, महारा , कनाटक व राजथा न या पाच राया ं मये शेत मजुरांया संये त महाराा चा

चौथा मा ं क लागतो.

उपाय योजना
१. या गावामये शाळा नाह तेथे शाळा उलध कन देणे.
२. या शेतमजुरांना वषभर काम िमळत नाह अशा शेतमजुरांना जेहा शेतात काम नसते तेहा सरकारने काम

उपलध क न देणे
३. शेतमजुरांया राहणीमानात सुधारणा घडवून आणया सा ठ वेतनदरामये वाढ करणे.
४. िशणा कड े सरकारने ल देणे.
५. शेतमजुरांया मुलांना िशण व िशणा चे साहय मोफत िमळवून देणे.
६. शेती योय करणे.
७. शेती करया या सुधारत पती चा समावेश करया स सुचवणे .
८. खाते बया णे कमी दराने उपलध कन देणे.
९. शेती करया सा ठ कमी या ज दराने पैसे उपलध कन देणे.
१०. मुलींचे महव पटवून देणे.
११. शासनाने शेतमजुरांना जलिसंचनाया सोयी उपलध कन देणे.
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^^ekoph cksyhHkk"kk o yksdxhrs^^

¾ããñÖãÔããÌãã ¹ãÀ½ã•ããè ØããÌããè¦ã, Àã‡ãñŠÎã ‚ãÎããñ‡ãŠ ØããâØãì¡ó, ¡ãù. ãäÌã²ãã ¹ãã›ãèË*

½ãÀãŸãè ãäÌã¼ããØã, ½ãî. •ãñ. ½ãÖããäÌã²ããË¾ã, •ãßØããÌã

egRo :-
Hkkjr gk fofo/krsus uVysyk ns'k vkgs- Hkkjrkrk fofo/k Hkk"kk rlsp vusd cksyhHkk"kk cksyY;k
tkrkr- Hkk"kk gs nksu O;Drhae/khy laoknkps ek/;e vkgs- vkt Hkkjrkr 'ksdMks tkr tekrh
okLrO;kl vkgsr- R;krY;k dkgh tekrh ;k oukr nÚ;k[kksÚ;kr jkg.kkÚ;k vkgs- ;k tekrhph
,d osxGh cksyhHkk"kk vkgs- R;k cksyhHkk"ksrwu R;k R;k tekrhP;k laLd`rhps izfrfcac meVysys
fnlrs- v'kkp vkfnoklh tekrhrhy ekoph ;k tekrhph cksyhHkk"kk o yksdxhrs ;kaps osxGsi.k
vH;kl.;kpk iz;Ru ;k izdYikrwu dsyk-

uanqjckj ftYgÓkr vusd vkfnoklh tekrh vkgsr- R;krp uokiwj rkyqD;kr izkeq[;kus ekoph o
dksd.kh ;k tekrh vk<Grkr- ;k izns'kkr ekoph fHkYyksjh ;k cksyhHkk"kk tkLr izek.kkr cksyY;k
tkrkr- ekoph tekr vkiyh Lor%ph ,d [kkl cksyh cksyrkr- rlsp ekoph o fHkYyksjh ;k
nksUgh cksyh Hkk"kkapk toGpk laca/k vk<Grks- ;krhy ekoph cksyhHkk"kk o yksdxhrs ;kapk vH;kl
djrkauk ekoph cksyhHkk"ksoj brj dkgh Hkk"kkapk ns[khy izHkko iMysyk fnlwu ;srks-

mnk- ekoph cksyhHkk"ksoj xqtjkrh Hkk"kspk izHkko %
ix ¼xqtjkrh½ ikx ¼ekoph½ ik; ¼ejkBh½

ekoph tekrhrhy yksdkaps thou gs izkeq[;kus 'ksrhoj voyacwu vkgs- ;k tekrhrhy yksd
ia/kjk-ohl ?kjkapk lewg d:u jkgrkr R;k lewgkyk ^ikMk^ ;k ukokus lacks/kys tkrs- ;k ekoph
lektkrhy yksdkapk vkgkj gk ifjiw.kZ vlY;kps fnlwu ;srs- R;kP;k vkgkjkr Hkkr] Tokjh]
cktjhph Hkkdj] xOgkph iksGh] dM/kkU; o ikysHkkT;kapk lekos'k gksrks- rlsp dkgh yksdkaP;k
vkgkjkr ekalkgkj vlrks- ekoph lektkrhy yksdkaph os'kHkw"kk gh ,d osxGhp vksG[k d:u
ns.kkjh vkgs- ;kr iq:"kkapk isgjko gk /kksrj ik;tek Vksih rj L«kh;k ;k yqxMa] iksyds] lkMh
uslrkr-

ekoph lekt gk fulxZiwtd vkgs- nsoeksxjk gs ;k tekrhps dqynSor vkgs- R;k lkscrp
ok?knso] fuyhpkjh fofo/k o`{k] /kjrh ;kauk ns[khy gk lekt nsoi.k cgky djrks- ;k lektkr
dkgh J)k] va/kJ)k] :<h] ijaijk ;k iwohZiklwup pkyr vkysY;k vkgsr- R;pizek.ks iwoZtkaiklwu
pkyr vkysys fofo/k fo/kkukaoj ;sFkhy ekoph lektkpk fo'okl vkgs- tls dh] ispjksgks
¼ukedj.kfo/kh½ oksjkM ¼fookglksgGk½ frtk;ks ¼mÙkjdk;Z½ ;k ikjaijhd :<h tiwu vkgs-

vkfnoklh yksdlaLd`rh gh ekSf[kd Lo:ikph vlY;kus ghp laLd`rh gtkjks o"kkZiklwu
fi<Ókufi<Ók pkyr vkysyh vkgs- ek= gh laLd`rh vfyf[kr Lo:ikph vlY;kus vkfnoklh
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ekoph lektkpk ikajifjdrspk fuf'pr vFkZ yko.ks vo?kM tkrs- ;k lektkr vusd izdkjps
ikajikfjd l.k-mRlo lktjs dsys tkrkr- mnk- fuyhpkjh] ok?knso] xkofnokGh] gksGh] uok;
gks.ks-

vkfnoklhaps yksdlkfgR; gs ekSf[kd Lo:ikps vkgs- R;krp ekoph lektkrhy yksdlkfgR;
le`) vls ikjaikfjd yksdlkfgR; Eg.kwu vksG[kys tkrs- ;ke/;s yksdxhrs o yksddFkk]
yksdu`R;] lksaxkMÓk b-pk lekos'k gksrks- ;kr eq[;Ros d:u yksdxhrs gh vkiyk ,d osxGkp
Blk ;k yksdlkfgR;kr meVforkauk fnlrkr- yksdxhrs gh ekSf[kd Lo:ikps vlY;kus frps
ijaijkxr ,dk fi<hdMwu iq<hy fi<hdMs ladzfer gksr vlrs-

ekoph yksdlkfgR;ke/;s l.k-mRlokuqlkj osxosxGÓk izdkjph yksdxhrs vk<Grkr- R;ke/;s
[kkacqY;k nsokph yksdxhrs] gksGhph yksdxhrs] jksMkyh yksdxhrs] oksjkMk yksdxhrs] ;kapk lekos'k
gksrks- rlsp nsoeksxjk ekrslaca/khph yksdxhrs ekoph lektkP;k yksdlkfgR;kr izd"kkZus
vk<Grkr-

nsoeksxjk ekrhps xhr

vkyk vkoh xh;k fnghjk dq.kch
;kgkys feyk tkgw uk

rksukjh ysnh fgtkjh equds
ckxs ckxs pkyh tkgw uk
vkyk vkoh xh;k--------

;kgk pksoBkesa tk;us dq.kch
jk; jk; okys fopkj
vkyk vkoh xh;k-----

;kgk eafnjke xh;ksjk dq.kch
;kgk ch [kql oh xh;ks
vkyk vkoh xh;k--------

xhrkrhy fof'k"V 'kCnkFkZ %&
;kgk & nsoeksxjk ekrk
rksukjh & ck;dks
equds & MksD;koj
pksoBkesa & vax.kkr
[kql & vkuanh
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ekoph cksyhHkk"ksrhy laokn &
O;Drh v & dksgMks gsrks\ ¼dlk vkgssl\½
O;Drh c & gkjks gs; ¼Bhd vkgs½
O;Drh v & dsls pkY;ks\ ¼dqBs pkyykl\½
O;Drh c & jkuesa tk gs;- ¼'ksrkr pkyyks vkgs-½
O;Drh v & vkeh rks rcsr dksgMh gs;\ ¼vkrk rq>h rCcsr d'kh vkgs\½
O;Drh c & vkeh gkjks gs;- ¼vkrk cjk vkgs-½
O;Drh c & ,su rq dksgMks gs;\ ¼vkf.k rw dlk vkgsr\½
O;Drh v & vks; ch gkjks gs;- ¼eh i.k cjk vkgs-½

ekoph cksyhHkk"ksrhy dBh.k 'kCn &
ukrslaca/khfo"k;h 'kCn iq<hy izek.ks
vk;gks] ;kgdh & vkbZ
vkcgks] ckgdks & oMhy
nksukjks & uojk
xksvkckyh & ck;dks
Qq;ks & vkR;k
eksBkcks & vktksck

ekoph cksyhHkk"ksrhy Eg.kh &
v½ [kk;uk [kkcMh ns;uk isu oksdky ukWa; ns;uk

& ek.klkyk pkaxys lkafxrysys iVr ukgh] Eg.kwu R;kyk QqdV lYyk nsÅ u;s-
c½ gki fuxh tk; rksos fpjdky ckgj.ks-

& ?kVuk ?kMwu xsY;koj fdaok la/kh xsY;koj Ik'pkrki djr cl.ks-
d½ vkr oksGs R;k fngh oksGs-

& ifjJe dj.kkÚ;k ek.klkP;k Hkfo";kr pkaxys fnol ;srkr-

fu"d"kZ &
 ekoph lektkrhy yksdkaP;k cksyhHkk"ksrhy fof'k"V 'kCnkeqGs R;k cksyhHkk"ksps fujkGsi.k

y{kkr ;srs-
 ijaijsus pkyr vkysyh thou i)rh] ikjaikfjd cksyhHkk"kk] vkpkj fopkj] :<h] ijaijk]

fo/kh&fo/kkus gk ;k ekoph lektkpk vfoHkkT; Hkkx vkgs-
 vkfnoklh ekoph lektkrhy :<h ijaijso:u vls y{kkr ;srs dh] rsFkhy yksdthoukr

xzkenSorkauk o fulxZnSorkauk yksdekulkr vR;ar J)sps LFkku vkgs-
 vkfnoklh yksd okM~%e;krhy yksdxhrs o yksddFkse/khy cksyhHkk"ksrhy 'kCnkapk vH;kl

dsyk vlrk vls y{kkr ;srs dh] ;k Hkk"ksoj xqtjkrh o ejkBh ;k Hkk"kkapkgh izHkko iMysyk
fnlwu ;srks-

 vkfnoklh ekoph yksd okM~%e;krhy yksdxhrs gh lektthou fo'ks"kkapk vH;kl djrkauk
ekxZn'kZd Bj.kkjh v'kh vkgsr- ;k yksdxhrkaP;k vk/kkjs ikjaikfjd lekt O;oLFkk] dqVqac
O;oLFkk] /kkfeZd] lkaLd`frd thoukpk fofo/k iSyawoj izdk'k iMrks-
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lanHkZ %&
^ekoph & cksyh] lekt vkf.k laLdr̀h^ & izk- MkW- lq/khj dksBkons
^nsgokyh lkfgR; & pkaeqyky jkBok
^yksdlkfgR;kps Lo:Ik & MkW- izHkkdj ekaMs
^Hktu laxhr & jsOg- ,u-th-nslkbZ
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JÉÉxÉnäù¶ÉÉiÉÒ±É +¹]õ¨ÉÒSÉÒ SÉGò{ÉÚVÉÉ

Àã•ãËà½ããè ãäªËãè¹ã Ôããñ¶ããñ¶ãñ, ÔãìÌã¥ããÃ £ã¶ãÀã•ã ºããÀãè, ¡ãù. ãäÌã²ãã ¹ãã›ãèË*
½ãÀãŸãè ãäÌã¼ããØã, ½ãî. •ãñ. ½ãÖããäÌã²ããË¾ã, •ãßØããÌã

¨É½þi´É :

±ÉÉäEòºÉÉÊ½þiªÉ ¨½þhÉVÉä ±ÉÉäEòVÉÒ´ÉxÉ {ÉrùiÉÒ, ±ÉÉäEòºÉÆºEÞòiÉÒ ½þÉäªÉ. ¨É½þÉ®úÉ¹]ÅõÉiÉÒ±É JÉÉxÉnäù¶É ½þÉ BEò
Ê´É¦ÉÉMÉ +É½äþ. JÉÉxÉnäù¶ÉÉiÉ Ê´ÉÊ´ÉvÉ ºÉhÉ-=iºÉ´É, |ÉlÉÉ-{É®Æú{É®úÉ, +ÉSÉÉ®ú-Ê´ÉSÉÉ®ú, ºÉ¨ÉÉVÉvÉÉ®úhÉÉ, ´ÉäMÉ´ÉäMÉ²ªÉÉ
nèù´ÉiÉ EòlÉÉ, {ÉÚVÉÉ Ê´ÉvÉÒ +Éfø³ÚýxÉ ªÉäiÉÉiÉ. iªÉÉiÉÒ±ÉSÉ BEò =iºÉ´É ¨½þhÉVÉä xÉ´É®úÉjÉÉäiºÉ´É ½þÉ ½þÉäªÉ. ªÉÉ
=iºÉ´ÉÉiÉÒ±É ¨É½þi´É{ÉÚhÉÇ ¦ÉÉMÉ ¨½þhÉVÉä +¹]õ¨ÉÒSÉÒ SÉGò{ÉÚVÉÉ.

¨É½þÉ®úÉ¹]ÅõÉSÉÒ ±ÉÉäEò{É®Æú{É®úÉ, ªÉÉ ±ÉÉäEò{É®Æú{É®äúiÉ ºÉhÉ-=iºÉ´ÉÉÆxÉÉ +ºÉhÉÉ®äú ¨É½þi´É ´É iªÉÉiÉÚxÉ ½þÉähÉÉªÉÉ
±ÉÉäEò¨ÉÉxÉºÉÉSÉÉ +ÉÊ´É¹EòÉ®ú ½äþ nùÉJÉÊ´ÉhªÉÉ¨ÉÉMÉSÉÉ ½äþiÉÚ ¨½þhÉVÉä VÉÉMÉÊiÉEòÒEò®úhÉÉSªÉÉ EòÉ³ýÉiÉ xÉÉ¨É¶Éä¹É ½þÉäiÉ
VÉÉhÉÉªÉÉ {É®Æú{É®úÉÆSÉä VÉiÉxÉ EòºÉä ´É EòÉ Eò®úiÉÉ ªÉä<Ç±É ½þÉ ½äþiÉÚ ªÉÉ ºÉhÉ-=iºÉ´ÉÉÆSªÉÉ ºÉÆºEÞòiÉÒiÉÚxÉ EòºÉÉ
º{É¹]õ ½þÉäiÉÉä ½äþ +¦ªÉÉºÉhÉä ºÉÆ¶ÉÉävÉxÉ Ê´É¹ÉªÉÉSÉä ¨É½þi´É ½þÉäªÉ. 10 MÉÉ¦ÉÉ¦ÉÚiÉ ¨ÉÚ±ªÉÉÆ{ÉèEòÒ +ºÉ±Éä±ªÉÉ BEòiÉÉ
+ÉÊhÉ BEòÉi¨ÉiÉÉ ªÉÉ ¨ÉÚ±ªÉÉÆSÉÒ VÉ{ÉhÉÚEò Eò®úhÉä ´É ºÉhÉ =iºÉ´ÉÉÆSªÉÉ ¨ÉÉvªÉÉ¨ÉÉiÉÚxÉ ±ÉÉäEòºÉ¨ÉÚ½þÉSªÉÉ
+ÉÊ´É¹EòÉ®úÉSÉä ÊSÉjÉhÉ Eò®úhªÉÉSÉÉ |ÉªÉixÉ ªÉÉ |ÉEò±{ÉÉiÉÚxÉ Eäò±Éä±ÉÉ +É½äþ. =nùÉ. SÉGò{ÉÚVÉäSªÉÉ ´Éä³ýÒ ¨½þ]õ±ÉÒ
VÉÉhÉÉ®úÒ +Ê½þ®úÉhÉÒ MÉÉhÉÒ, MÉhÉ{ÉiÉÒ ºiÉ´ÉxÉ, näù´ÉÒSÉÒ +É®úiÉÒ, JÉÆb÷Éä¤ÉÉSÉÒ +É®úiÉÒ +¶ÉÒ Ê´ÉÊ´ÉvÉ |ÉEòÉ®úSÉÒ
MÉÉhÉÒ ¨½þ]õ±ÉÒ VÉÉiÉÉiÉ. ½þÒ MÉÉhÉÒ +Ê½þ®úÉhÉÒ ¦ÉÉ¹ÉäiÉ +ºÉÚxÉ {ÉÉ®Æú{ÉÊ®úEò +ÉÊhÉ {ÉÉÊ®ú´ÉÉ®úÒEò +É½äþiÉ. ½þÒ
´ÉèÊ¶É¹]õ¬{ÉÚhÉÇ MÉÉhÉÒ ºÉÆEòÊ±ÉiÉ Eò°üxÉ iÉÒ ¨ÉÉèJÉÒEò {É®Æú{É®úÉ VÉiÉxÉ Eò®úhªÉÉSÉÉ iÉºÉäSÉ ªÉÉ ºÉhÉ=iºÉ´ÉÉiÉÚxÉ
±ÉÉäEòÉÆSªÉÉ VÉÉhÉÒ´ÉÉ +¦ªÉÉºÉhªÉÉSÉÉ, BEòiÉÉ-BEòÉi¨ÉiÉÉ ¨ÉÚ±ªÉÉ VÉÉä{ÉÉºÉhªÉÉSÉÉ, ±ÉÉäEòºÉÆºEÞòiÉÒiÉÚxÉ ÊxÉ¨ÉÉÇhÉ
½þÉähÉÉªÉÉ ±ÉÉäEò¨ÉÉxÉºÉÉSÉÉ +ÉÊ´É¹EòÉ®ú VÉiÉxÉ Eò®úhªÉÉSÉÉ |ÉªÉixÉ ªÉÉ ºÉÆ¶ÉÉävÉxÉ |ÉEò±{ÉÉSÉÉ =qäù¶É +É½äþ.

+¹]õ¨ÉÒSÉÒ SÉGò{ÉÚVÉÉ ½þÒ xÉ´É®úÉjÉÉäiºÉ´ÉÉiÉÒ±É BEò {ÉÚVÉÉ ½þÉäªÉ ´É xÉ´É®úÉjÉÉäiºÉ´É ½þÉ =iºÉ´É MÉÖVÉ®úÉiÉ
¨ÉvªÉä ¨ÉÉä̀ ö¬É |É¨ÉÉhÉÉiÉ ºÉÉVÉ®úÉ Eäò±ÉÉ VÉÉiÉÉä. iÉºÉäSÉ iÉÉä ¨É½þÉ®úÉ¹]ÅõÉiÉÒ±É JÉÉxÉnäù¶É ªÉÉ Ê´É¦ÉÉMÉÉiÉ½þÒ
+Éfø³ýiÉÉä. ªÉälÉä JÉÉxÉnäù¶É ¨½þhÉiÉ +ºÉiÉÉÆxÉÉ VÉ³ýMÉÉ´É, vÉÖ³äý +ÉÊhÉ xÉÆnÚù®ú¤ÉÉ®ú ½äþ ÊiÉxÉ ÊVÉ±½äþ ´É
ºÉÉiÉ{ÉÖb÷¬ÉSªÉÉ {É´ÉÇiÉ ®úÉÆMÉÉ +ÉÊhÉ iÉÉ{ÉÒ, {ÉÚhÉÉÇ xÉnùÒ {ÉÊ®úºÉ®ú ªÉÉiÉ ºÉ¨ÉÉ´ÉäÊ¶ÉiÉ +É½äþ.

JÉÉxÉnäù¶ÉÉiÉ ¨É®úÉ`öÒ ¨ÉÊ½þxªÉÉiÉÒ±É +Ê·ÉxÉ ¶ÉÖC±É {ÉIÉÉiÉÒ±É {ÉÊ½þ±ªÉÉ Ênù´ÉºÉÉ{ÉÉºÉÚxÉ xÉ´É®úÉjÉÉäiºÉ´É
SÉÉ±ÉÚ ½þÉäiÉÉä. ªÉÉ {ÉÊ½þ±ªÉÉ Ênù´É¶ÉÒ PÉ]õ ¤ÉºÉÊ´É±Éä VÉÉiÉÉiÉ. iªÉÉ±ÉÉ ‘PÉ]õºlÉÉ{ÉxÉÉ’ ¨½þhÉiÉÉiÉ. ªÉÉ
xÉ´É®úÉjÉÉäiºÉ´ÉÉiÉÒ±É +É`ö´ªÉÉ Ênù´É¶ÉÒ ¨½þhÉVÉäSÉ +¹]õ¨ÉÒSªÉÉ Ênù´É¶ÉÒ EÖò±Énäù´ÉiÉäSÉÒ {ÉÚVÉÉ Eäò±ÉÒ VÉÉiÉä. ªÉÉ
{ÉÚVÉä±ÉÉ ‘+¹]õ¨ÉÒSÉÒ SÉGò{ÉÚVÉÉ’ ¨½þhÉiÉÉiÉ. ½þÒ +¹]õ¨ÉÒSÉÒ SÉGò{ÉÚVÉÉ xÉ´É®úÉjÉÉäiºÉ´ÉÉiÉÒ±É +É`ö´ªÉÉ, xÉ´É´ªÉÉ ´É
nù½þÉ´ªÉÉ +¶ÉÒ 3 Ênù´ÉºÉ Eäò±ÉÒ VÉÉiÉä iÉ®ú iÉÒ °üføÒ-{É®Æú{É®äúxÉÖºÉÉ®ú EòÉ½þÒ PÉ®úÉÆÆ¨ÉvªÉä EÖò±Énäù´ÉiÉä́ É°üxÉ ½þÒ {ÉÚVÉÉ
{ÉÆSÉ¨ÉÒ, ºÉ{iÉ¨ÉÒ ªÉÉ ¨ÉÖ½ÚþiÉÉḈ É®ú ºÉÖrùÉ Eäò±ÉÒ VÉÉiÉä.

+¹]õ¨ÉÒSªÉÉ SÉGò{ÉÚVÉäSÉä ¨ÉÉÆb÷hÉÒxÉÖºÉÉ®ú iÉÒxÉ |ÉEòÉ®ú {Éb÷iÉÉiÉ. iªÉÉiÉ MÉÉä±ÉÉEòÉ®ú, SÉÉèEòÉäxÉÒ,
SÉÉ®ú{ÉÉEò³ýÒ SÉÉèEòÉäxÉÒ ªÉÉ |ÉEòÉ®äú Eäò±ÉÒ VÉÉiÉä. ªÉÉ iÉÒxÉ½þÒ |ÉEòÉ®úSªÉÉ {ÉÚVÉäSªÉÉ ¨ÉÉÆb÷hÉÒ ¨ÉvªÉä BEò ¨ÉÉä̀ öÉ
EòhÉEäòSÉÉ Ênù´ÉÉ, UôÉä]äõ ´É½Éb÷Ò Ênù´Éä ´É iÉÉÆnù³ýÉSÉÒ ®úÉºÉ ªÉÉÆSÉÒ +ÉJÉhÉÒ Eò°üxÉ {ÉÚVÉäSÉÒ ¨ÉÉÆb÷hÉÒ Eäò±ÉÒ VÉÉiÉä.



259

+¹]õ¨ÉÒSªÉÉ SÉGò{ÉÚVÉäºÉÉ`öÒ ¨ÉÉèÊJÉEò {É®Æú{É®úÉ +ºÉ±Éä±ÉÒ EòÉ½þÒ +Ê½þ®úÉhÉÒ MÉÉhÉÒ ½äþ ±ÉÉäEòºÉÉÊ½þiªÉÉSÉä
+Ê¦ÉzÉ +ºÉä +ÆMÉ +É½äþ. iÉÒ ¨½þhÉVÉä MÉhÉ{ÉiÉÒ ºiÉ´ÉxÉ, näù´ÉÒSÉÒ +É®úiÉÒ, JÉÆb÷Éä¤ÉÉSÉÒ +É®úiÉÒ, +¶ÉÉ ´ÉèÊ¶É¹]õ{ÉÚhÉÇ
+Ê½þ®úÉhÉÒ ¤ÉÉä±ÉÒ ¦ÉÉ¹ÉäiÉÒ±É MÉÒiÉÉÆSÉÉ ºÉ¨ÉÉ´Éä¶É +¹]õ¨ÉÒSªÉÉ SÉGò{ÉÚVÉä̈ ÉvªÉä ½þÉäiÉÉä.

=nùÉ. {ÉÊ½þ±Éä xÉ¨ÉxÉ xÉ¨ÉÒxÉ, näù´ÉÉSÉä EòÉ®úhÉ

xÉ¨ÉÚ xÉ¨ÉÚ MÉhÉ{ÉiÉÒ…..

+lÉÇ – EòÉähÉiªÉÉ½þÒ ¶ÉÖ¦ÉEòÉªÉÉÇSªÉÉ ºÉÖ°ü´ÉÉiÉÒ±ÉÉ ËEò´ÉÉ vÉÉÌ¨ÉEò EòÉªÉÉÇSªÉÉ Ê´ÉvÉÒ±ÉÉ +ÉvÉÒ MÉhÉ{ÉiÉÒ
ºiÉ´ÉxÉ ½þÉäiÉ +ºÉiÉä. iªÉÉiÉÚxÉ MÉhÉ{ÉiÉÒ±ÉÉ +É´ÉÉ½þxÉ ´É VÉªÉVÉªÉEòÉ®ú Eäò±ÉÉ VÉÉiÉÉä.
JÉÆbä÷®úÉªÉÉSÉÒ +É®úiÉÒ

Ê¶É®úÒ+´ÉiÉÉ®ú vÉÊ®úªÉä±ÉÉ **vÉÞ**
Ê{É´É²ªÉÉ¤ÉÉ¤ÉÉ ±Éä±ÉxÉ ½þÉiÉÒ
JÉ³ýJÉ³ý JÉÆb÷É PÉäiÉ±ÉÉ
¸ÉÒ Ê¶É®úÒ+´ÉiÉÉ®ú vÉÊ®úªÉä±ÉÉ **1**

iªÉÉSªÉÉ´É®ú ºÉ´ÉÉ®ú ZÉÉ±ÉÉ xÉÆ.
VÉÉiÉÉä nèùiªÉ ´ÉnùÉªÉÉ
±ÉÉMÉ±ÉÆ iÉÖVÉ±ÉÉ {ÉÉªÉxÉ +É®úiÉÒ
+Éä́ ÉÉ³Úý JÉÆbä÷®úÉªÉÉ
Ê¶É®úÒ+´ÉiÉÉ®ú vÉÊ®úªÉä±ÉÉ **2**

+¶ÉÉ |ÉEòÉ®äú Ê´ÉÊ´ÉvÉ näù´É-näù´ÉiÉÉÆSÉä ´ÉhÉÇxÉ ´É iÉÒ näù´ÉiÉÉ ¦ÉCiÉÉSÉä ®úIÉhÉ Eò®úiÉä ªÉÉSÉä ÊSÉjÉhÉ ´É
VÉªÉVÉªÉEòÉ®ú +¶ÉÉ +Ê½þ®úÉhÉÒ MÉÒiÉÉiÉÚxÉ Eäò±ÉÉ VÉÉiÉÉä. ªÉÉ SÉGò{ÉÚVÉäiÉ {ÉÚVÉäSÉÒ ¨ÉÉÆb÷hÉÒ Eò®úiÉÉÆxÉÉ VªÉÉ
´ÉºiÉÚ ´ÉÉ{É®ú±ªÉÉ VÉÉiÉÉiÉ iªÉÉÆxÉÉ Ê´ÉÊ¶É¹]õ ¶É¤nùÉÆSÉä ºÉÆ¤ÉÉävÉxÉ ±ÉÉ´É±Éä VÉÉiÉä. iªÉÉSÉä +lÉÇ {ÉÖføÒ±É
|É¨ÉÉhÉä.

=nùÉ. ¨ÉäføÉ – SÉGò{ÉÚVÉäiÉÒ±É ¨ÉÉä̀ öÉ EòhÉEäòSÉÉ Ênù´ÉÉ

¡Öò±ÉÉä®úÉ - xÉ>ð SÉÉèEò]õÒ +ºÉ±Éä±ÉÒ EòÉb÷¬ÉÆSÉÒ ¨ÉÉÆb÷hÉÒ ´É iªÉÉ´É®ú +b÷Eò´É±Éä±ÉÒ ´Ébä÷, {ÉÖ®úÒ.

¨ÉÉäiÉÒ - {ÉÚVÉäiÉ ´ÉÉ{É®ú±Éä±Éä iÉÉÆnÚù³ý ËEò´ÉÉ vÉÉxªÉ.

{ÉÉ³ý - {ÉÚVÉäiÉ Eäò±Éä±ªÉÉ vÉÉxªÉÉSªÉÉ ¨ÉÉÆb÷hÉÒ±ÉÉ {ÉÉ³ý ¨½þhÉiÉÉiÉ.

ºÉxÉEòÉb÷Ò - iÉÉMÉÉSªÉÉ EòÉb÷Ò±ÉÉ EòÉ{ÉÚºÉ ±ÉÉ>ðxÉ iÉªÉÉ®ú Eäò±Éä±ÉÒ ´ÉÉiÉ ¨½þhÉVÉä ºÉxÉEòÉb÷Ò.
±Éä±ÉxÉ ½þÉiÉÒ - ½þÉiÉÒ PÉäiÉ±Éä±Éä
JÉ³ýJÉlÉ³ý JÉÆbÉ- ¨ÉÖ³ý ¶É¤nù JÉbÂ÷MÉ ¨½þhÉVÉä iÉ±É´ÉÉ®ú

{ÉÉªÉxÉ - +Éä́ ÉÉ³ýhÉä

¦ÉÆb÷É®úÉ - ½þ³ýnù JÉÉä¤É®äú Ê¨É¸ÉhÉ

ºÉ¨ÉÖpù - SÉGò{ÉÚVÉäSÉä ºÉ´ÉÇ {ÉÉhÉÒ, ½þÉiÉ vÉÚiÉ±Éä±Éä {ÉÉhÉÒ PÉ®úÉiÉ VªÉÉ Ê`öEòÉhÉÒ {ÉÉªÉ

±ÉÉMÉhÉÉ®ú xÉÉ½þÒ +¶ÉÉ Ê`öEòÉhÉÒ iÉÒ VÉÉMÉÉ JÉhÉ±ÉÒ VÉÉiÉä. iªÉÉ±ÉÉ ºÉ¨ÉÖpù

¨½þhÉiÉÉiÉ.

JÉÉxÉnäù¶ÉÉiÉ +Éfø³ýhÉÉ®úÒ +¹]õ¨ÉÒSÉÒ SÉGò{ÉÚVÉÉ ´É iªÉÉiÉÒ MÉÉhÉÒ ªÉÉiÉ |ÉºiÉÚiÉ ºÉÆ¶ÉÉävÉxÉ |ÉEò±{ÉÉºÉÉ`öÒ
JÉÉxÉnäù¶ÉÉiÉÒ±É, VÉ³ýMÉÉ´É ÊVÉ±ÁÉiÉÒ±É Ê¶É®úºÉÉä±ÉÒ, ¶ÉånÚùhÉÔ, {ÉÉ³ývÉÒ ½äþ IÉäjÉ º´ÉÒEòÉ°üxÉ IÉäjÉÒªÉ ¨ÉªÉÉÇnùÉ
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º´ÉÒEòÉ®ú±ÉÒ +É½äþ. |ÉºiÉÖiÉ ºÉÆ¶ÉÉävÉxÉ |ÉEò±{ÉÉºÉÉ`öÒ IÉäjÉÒªÉ {ÉrùiÉÒ Îº´ÉEòÉ°üxÉ iªÉÉxÉÖºÉÉ®ú ¨ÉÉÊ½þiÉÒ ºÉÆEò±ÉÒiÉ
Eäò±ÉÒ +É½äþ. iªÉÉºÉÉ`öÒ |É¶xÉÉ´É±ÉÒ, ¨ÉÖ±ÉÉJÉiÉ ´É UôÉªÉÉÊSÉjÉ ªÉÉ ºÉÆ¶ÉÉävÉxÉ ºÉÉÊ½þiªÉÉSÉÉ ={ÉªÉÉäMÉ Eò°üxÉ
JÉÉxÉnäù¶ÉÉiÉÒ±É, VÉ³ýMÉÉ´ÉÊVÉ±ÁÉiÉÒ±É +¹]õ¨ÉÒSÉÒ SÉGò{ÉÚVÉÉ ´É iªÉÉiÉÒ±É MÉÉhÉÒ ªÉÉÆSÉä ºÉÆEò±ÉxÉ Eäò±Éä +É½äþ.

ÊxÉ¹Eò¹ÉÇ :

 ªÉÉ |ÉEò±{ÉÉºÉÆnù¦ÉÉÇiÉ ¨ÉÉÊ½þiÉÒ VÉ¨ÉÉ Eò®úiÉÉÆxÉÉ xÉÉ¨É¶Éä¹É ½þÉäiÉ VÉÉhÉÉªÉÉ ºÉÆºEÞòiÉÒSÉä VÉiÉxÉ ½þÒ
EòÉ³ýÉSÉÒ MÉ®úVÉ +É½äþ +ºÉä ±ÉIÉÉiÉ +É±Éä.

 JÉÉxÉnäù¶ÉÉiÉSÉ +¶ÉÒ Ê´ÉÊ´ÉvÉ |ÉEòÉ®äú +¹]õ¨ÉÒSÉÒ SÉGò{ÉÚVÉÉ ½þÉäiÉ +ºÉ±ªÉÉSÉä ÊnùºÉÚxÉ +É±Éä.

 JÉÉxÉnäù¶ÉÉiÉ ¤ÉÉä±É±ÉÒ VÉÉhÉÉ®úÒ +Ê½þ®úÉhÉÒ ¤ÉÉä±ÉÒ-¦ÉÉ¹ÉÉ ªÉÉ ¤ÉÉä±ÉÒ¦ÉÉ¹ÉäSÉä ´ÉäMÉ³äý{ÉhÉ +¹]õ¨ÉÒSªÉÉ
SÉGò{ÉÚVÉäiÉ VÉÒ MÉÒiÉä ¨½þ]õ±ÉÒ VÉÉiÉÉiÉ iªÉÉ MÉÒiÉÉÆ̈ ÉvÉÚxÉ ÊnùºÉÚxÉ ªÉäiÉä.

 +¹]õ¨ÉÒSªÉÉ SÉGò{ÉÚVÉäºÉÆnù¦ÉÉÇiÉ ºÉÆEò±ÉxÉ Eò®úiÉ +ºÉiÉÉÆxÉÉ ªÉÉ {ÉÚVÉäSÉä ¨É½þi´É, {ÉÚVÉäSÉÒ {ÉrùiÉÒ, {ÉÚVÉäSÉÒ
¨ÉÉÆb÷hÉÒ, ªÉÉiÉÒ±É ´ÉèÊ¶É¹]õ¬ {ÉÚhÉÇiÉ: +ÉÊhÉ ºÉÉÆºEÞòÊiÉEò ´ÉÉ®úºÉÉ ±ÉIÉÉiÉ +É±ÉÉ.

 ´ÉÉføiªÉÉ +ÉètÉäÊMÉEòÒEò®úhÉÉ¨ÉÖ³äý ´É VÉÉMÉÊiÉEòÒEò®úhÉÉ¨ÉÖ³äý Ê´É¦ÉCiÉ EÖò]ÖÆõ¤É {ÉrùiÉÒ ÊxÉ¨ÉÉÇhÉ ZÉÉ±ÉÒ.
iªÉÉ¨ÉÖ³äý Ê´ÉÊ´ÉvÉ Ê´ÉÊ´ÉvÉ ºÉhÉ =iºÉ´É ¡òÉ®ú Eò¨ÉÒ |É¨ÉÉhÉÉiÉ ºÉÉVÉ®äú Eò®úiÉ +ºÉ±ªÉÉSÉä ÊnùºÉÚxÉ +É±Éä.

 ªÉÉ |ÉEò±{ÉÉiÉÚxÉ ºÉÉ¨ÉÉÊVÉEò BEòiÉÉ ºÉÉvÉiÉ +ºÉ±ªÉÉSÉä ÊnùºÉÚxÉ ªÉäiÉä.

ªÉÉ´É°üxÉ +ºÉä ±ÉIÉÉiÉ ªÉäiÉä EòÒ, Ê¶ÉIÉhÉ ´É ºÉ¨ÉÉVÉ|É¤ÉÉävÉxÉ ªÉÉ¨ÉÖ³äý Ë½þnÚù ºÉ¨ÉÉVÉÉiÉ ´É iªÉÉÆSªÉÉ Ê´ÉSÉÉ®úºÉ®úhÉÒiÉ
EòÉ½þÒ +¨ÉÖ±ÉÉOÉ ¤Énù±É ZÉÉ±Éä. EòÉ½þÒ |ÉlÉÉ ¨ÉÉMÉä ]õÉEò±ªÉÉ VÉÉ´ªÉÉiÉ ªÉÉSÉÒ VÉÉhÉÒ´É ZÉÉ±ÉÒ. iªÉÉ¨ÉÖ³äý
{É¶ÉÖ¤É³ýÒºÉÉ®úJÉä Ë½þºjÉEò EÞòiªÉ xÉÉ¨É¶Éä¹É ZÉÉ±Éä. {É®ÆúiÉÖ ºÉ¨ÉÉVÉ |É¤ÉÉävÉxÉÉxÉä +VÉÚxÉ½þÒ iÉÉä ]õ{{ÉÉ MÉÉ`öÉªÉSÉÉ
¤ÉÉEòÒ +É½äþ EòÒ VªÉÉiÉ <·É®úÉSªÉÉ +É®úÉvÉxÉäSªÉÉ {ÉrùiÉÒ ¤Énù±ÉiÉÒ±É.

ºÉÆnù¦ÉÇ OÉÆlÉ ºÉÚSÉÒ :
1) ±ÉÉäEòºÉÉÊ½þiªÉÉSÉÉ +ÆiÉ:|É´ÉÉ½þ - b÷Éì. |É¦ÉÉEò®ú ¨ÉÉÆbä÷

2) ¨É®úÉ`öÒ ±ÉÉäEòÉÆSÉÒ ºÉÆºEÞòiÉÒ – b÷Éì. <®úÉ´ÉiÉÒ Eò´Éæ

3) ±ÉÉäEòºÉÉÊ½þiªÉÉSÉÒ °ü{É®äúJÉÉ – b÷Éì. nÖMÉÉÇ ¦ÉÉMÉ´ÉiÉ

4) ¨É®úÉ`öÒ ºÉÉÊ½þiªÉ ºÉÆ¶ÉÉävÉxÉ : º´É°ü{É +ÉÊhÉ Ênù¶ÉÉ – b÷Éì. ¶ÉÆ. ®úÉ. ®úÉhÉä

5) ±ÉÉäEòºÉÉÊ½þiªÉ +ÉÊhÉ ±ÉÉäEòºÉÆºEÞòiÉÒ – b÷Éì. Ê´ÉtÉ ´ªÉ´É½þÉ®äú
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laLd`r lkfgR;krhy euksjatu

dq- dksey lqfuy [kkMs] dq- fiz;adk x.ks”k ok.kh] izk- lkS- HkkX;Jh Hkyordj*
laLdr̀ foHkkx] ewGth tsBk egkfon~;ky;] tGxko

izLrkouk %&
euksjatu Eg.kts ekuokyk vkiyk osG ?kkyfo.;klkBh T;k lk/kukpk mi;ksx gksrks] R;kyk euksjatu
vls Eg.krkr- laLd`r lkfgR;kr euksjatukps fofo/k izdkj lkafxrys vkgsr- euksjatu gs vYidkG
vkiY;k fpark o nq%[k ;kauk iw.kZr% nwj djrkr- tj gh euksjatukph lk/kus ulrh rj euq";kps thou
tx.ks dBh.k >kys vlrs-

v'kk izkphu dkGkr ns'kkaph yksdla[;kdeh vlY;k dkj.kkus vkfFkZd ifjfLFkrh lqxe gksrh vkf.k
¼ns'koklh½ R;kaP;k vuko';d ekx.;k deh vlY;keqGs R;kP;kdMs osGsph derjrk uOgrh- rs yksd
vkiyk fjdkek osG vkiY;k vkoMhuqlkj O;rhr djr vlr- euksjatukph tso<h lk/kus vkgsr]
lkekU;r% R;kaps mís'k ,dp vkgs- lalkjkrhy vMFkGs vkf.k ladVs ;kar vMdysY;k ekuokP;k eukyk
dkgh osGslkBh R;k fpark vkf.k leL;k ;kaiklwu nwj dj.ks gks;- rlsp 'kkjhfjd o ekufld LokLFk
cuowu Bso.;klkBh dkykarjkus fofo/k izdkjps ØhMk izdkj] vk[ksV ¼f'kdkj½] u`R;;] xhrxk;u] ukVd]
vfHku;] lqjkiku b- euksjatuklkBh fuekZ.k >kyhr- euksjatukph fofo/k lk/kus dsanzLFkkuh ekuwu
ØhMk&dkSrqd] f'kYidyk] danqd&ØhMk] u`R;] xhrxk;u] ukVd] v{kØhMk] lqjkiku fofo/k euksjatukaph
mRiÙkh gksr xsyh-

laLdr̀ lkfgR;krhy euksjatus fofo/k dkGkr osxosxGÓk Lo:ikr izLrqr dj.;kr vkyh vkgs- R;krhy
dkgh fuoMd euksjatukps izdkj vkEgh ;k izdYikrwu ekaM.kkj vkgsr-

1½ u`R; %&
ekufld 'kDrhauk fodflr dj.;klkBh u`R; gs dsys tkr vls- u`R; gk euksjatukpk izdkj iwoZ oSfnd
dkGkr vkf.k oSfnd dkGkr ¼b-iw-600½] mRrj oSfnd dkGkr ¼b-iw-600&500-b½] rlsp dkfynklkP;k
lkfgR;krhy ekyfodkfXufe=e~ ;k e/;s izpfyr >kkysyk fnlwu ;srks- rlsp ;kapk lanHkZ _Xosnkr
vkf.k tkrd xzaFkkr lq)k vkysyk vkgs-

2½ lqjkiku %&
lqjkiku gs jktsyksd vkiyh izfr"Bk vkf.k /kEkZ ti.;klkBh djr vlr- lqjkikuklkBh czg~e.kkauh fu;e
o dk;nslq)k izLFkkfir dsys gksrs- ;kapk mYys[k oSfnd] mRrj oSfnd dkGkr vkysyk vlwu lqjkiku
;kyk vk/kqfud dkGkr e|iku vls Eg.krkr o iSlk defo.;kP;k ykylsus euq";kr O;ukf/kurk
ok<hl ykxyh ;kpk mYys[k dkfynklkpk dqekjlaHko] oSfnd dkGkrhy jkek;.k] tkrd xzaFk] b-
_Xosnkr Lora= lkselwDr vkgs- lkse gk fofo/k o`{kkaP;k ikukaiklwu r;kj djhr vlr- ;kpk mYys[k
laLdr̀ lkfgR;kr vk<Gwu ;srks-

3½ ukVd %&
oSfnd lkfgR;krhy ukVdkaP;k fo|ekursP;k ckcrhy dkgh Li"Vi.ks mYys[k ulY;keqGs fon~okukae/;s
R;kckcrhr erHksn gksrs- R;keqGs oSfnd dkGkr ukVdkapk fodkl vf/kd izek.kkr gksÅ 'kdyk ukgh-
ijarq mRrj oSfnd dkGkr lkiMysY;k iqjkO;kao:u Li"V >kys dh] ukVd gs oSfnd dkGkr dkgh
Lo:ikr vfLrRokr gksrs- eRL;iqjk.k] tkrdxzaFk] _Xosn] mifu"kn] ukVÓ'kkL= b-e/;s ;kapk mYys[k
vlwu vk/kqfud dkGkr ukVdkph HkjHkjkV >kyh-
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4½ vk[ksV %&
vk[ksV Eg.kts izk.;kaph f'kdkj dj.k gks;- vk[ksV gk laLdr̀ lkfgR;kr jktkapk izeq[k euksjatukpk
Hkkx fnlwu ;srks- 'kkjhfjd LokLFk fVdwu jgkos ;klkBh f'kdkj dsyh tkr vls- vk[ksV gk euksjatukpk
izdkj iwoZ oSfnd dkGkr vkf.k oSfnd dkGkr ¼b-iw-600½ ;k e/;s vk[ksV ;kpk mYys[k fnlwu ;srks-
laLdr̀ lkfgR;kr LoIuoklonre~] ekulksYykl ;kr ;kpk lanHkZ vkysyk vkgs o _Xosnkr lq)k
vk[ksVkpk lanHkZ vkyk vkgs-

5½ v{k&dzhMk %&
v{k&dzhMk gk [ksG jkT; ftad.;klkBh o laIkÙkh izkIr dj.;klkBh [ksGyk tkr vls- v{k&ØhMk
iwokZoSfnd] oSfnd] mÙkj oSfnd vkf.k vk/kqfud dkGkr izpfyr >kysyk vkgs- ;kpk lanHkZ egkHkkjr]
rSfrjh; czkg~e.k] tkrd dFkk] ;kaP;kr vkysyk vkgs-

fu"d"kZ %&
1½ izLrqr y?kq'kks/k izca/kkr euksjatukP;k ikp [ksGizdkjkapk os/k ?ksr euksjatukps Li"Vhdj.k dsys

vkgs- laLd`r lkfgR;kr lk/kj.k 50&60 [ksG vk<Gys-
2½ oSfnd dkG] mÙkj oSfnd dkG vkf.k vk/kqfud dkGkrhy [ksGkae/khy rqyuk gÓk y?kq'kks/k

fuca/kkr vk<Gwu vkyh vkgs-
3½ oSfnd dkGkrhy u`R; gk [ksG dsoG euksjatukiqjrs e;kZfnr gksrs-
4½ vk[ksV ;k euksjatu izdkjkr oSfnd dkGkr mÙkj oSfnd dkGkr vkf.k vk/kqfud dkGkr vls

vk<Gwu ;srs dh] oSfnd] mÙkj oSfnd dkGkr gk [ksG QDr ,d euksjatukps lk/ku vkf.k
/kuizkIrhlkBh [ksGyk tkr vls- ijarq vk/kqfud dkGkr ;kpk vf/kd izek.kkr nq:I;ksx dsyk
tkÅ ykxyk gksrk Eg.kwu ;k [ksGkoj dk;|kus canh ;sÅu gs euksjatukps lk/ku vk/kqfud
dkGkr yqIr >kysys fnlrs-

5½ ukVd ;k euksjatukP;k lk/kukcíy oSfnd dkGkr erHksn gksrs- ijarq mRrj oSfnd dkGkr
lkiMysY;k iqjkO;kae/kwu Li"V gksrs dh] ukVd gs oSfnd dkGkiklwu vfLrRokr gksrs- vk/kqfud
dkGkr ukVd ;k euksjatu izdkjkph HkjHkjkV >kkysyh fnlwu vkyh vkgs-

6½ lqjkiku ;k euksjatu izdkjkr oSfnd dkGkrhy vkf.k mÙkj oSfnd dkGkr czkg~e.kkalkBh
lqjkiku ikikleku ekuys tkr gksrs- L=h;klq)k lqjkiku djr vlr- vk/kqfud dkGkr
lqjkikukeqGs yksdkaph O;lukf/kurk ok<yh vkgs- R;kyk okbZV Lo:Ik izkIr >kys vkgs-

7½ v{kdzhMk ;k euksjatu izdkjkr oSfnd dkGkr vkf.k mÙkj oSfnd dkGkr euksjatu Eg.kwu
okij dsyk tkr gksrk- ;ke/;s loZ laiRrh cjkscjp L=hyklq)k [ksGkr i.kkyk ykoys tkr
vls- v{kØhMsr loZ xekowu cl.;ki;Zar R;k O;Drhps v/k%iru gksr vls- vk/kqfud dkGkr
v{kØhMk ;k [ksGkdMs O;lukf/kurk Eg.kwu cf?krys tkrs- vk/kqfud dkGkr tqxkj v'kk izdkjs
R;kpk mYys[k dsyk tkrks-

v'kk izdkjs vk[ksV] v{kØhMk] lqjkiku] ukVd] u`R; ;k euksjatu izdkjkpk rqyukRed vH;kl dsyk
vkgs- ;krhy dkgh izdkjkauk okbZV Lo:Ik vkys rj dkgh euksjatu izdkj HkjHkjkVhl vkysys fnlwu
;srkr-

lanHkZ xzaFk %&
1½ dFkd u`R; f'k{kk Hkkx & 2] & MkW- iq: nk/kht] fcUnq izdk'ku] banksj-
2½ vfHkKku 'kkdqUrye~ & MkW- jkepanz 'kadj okfGacs] lq;ksx izdk'ku] vejkorh-
3½ izkphu Hkkjrh; euksjatu & eUeFk jk;] jktdey izdk'ku] fnYyh] izFke vko`Rrh 2013-
4½ _d~lwDr oSt;Urh & izk- osy.kdj] MkW- ijkMdj] oSfnd la'kks/ku eaMG] iq.ks] izFke vko`Ùkh

1965
5½ _Xosn] & l-d`-nso/kj] izlkn izdk'ku] iq.ks
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6½ xhokZy.ky?kqdks'k ¼laLd`r&ejkBh½ & dS-t-fo-vksd] iq.ks] pkSFkh vko`Ùkh 2002-
7½ dkSfVY; vFkZ'kkL= &iznhi Jh- xksfoan fViuhl] ojnk izdk'ku] izFke vko`Ùkh] 923 iq.ks-
8½ e`PNdfVde~ & MkW enuxksiky oktis;h] Hkkjrh; fo|k izdk'ku]iq.ks izFke vko`Ùkh 2007-
9½ _Xosn ejkBh Hkk"kkarj & izk- dqyd.khZ
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P`aacaIna va AaQauinak kaLatIla AiBayaaMi~kI va P`aaOVaoigakI

Àñ¥ãì‡ãŠã À¦¶ã¹ããÀŒããè, ¾ããñãäØã¦ãã ºãÀã¡ñ, Ôããõ. ¼ããØ¾ãÑããè ¼ãËÌã¦ã‡ãŠÀ*
ÔãâÔ‡ãðŠ¦ã ãäÌã¼ããØã, ½ãî. •ãñ. ½ãÖããäÌã²ããË¾ã, •ãßØããÌã

सारांश
 .उदा . –

1. कणाद यांचा पीलुपाक िसा ं त व Thermodynamic Theory.

2. )Golden Ratio).

3. Π ची कंमत व कट पयद सं या .

ा चीन कथां मये वा न आढळू न ये ते हणजे च ा चीन लो कां नी वा ना य ा अया सा सा ठ
ववध कथा ं चावापर केलेला दसतो .उदा:-शं कु वगा ची  कथा , सूयाची  कथा  .ा ची न

वषयां चा  अयास के या वर  असे  आढळून येते क ,

, या ं नी  ि च ि लपी  कंवा
िचहा ं चा  व ा प  .
झालेले नाह

ता वना
कप ा चे  ना व "ा ची न व आध ु िनक का ळा ती ल अि भया  "असून हा वषय
िनवडया चे  का रण असे  क , हा वषय इतर वषया ंहून वेगळा आहे  असे वाटले  .यामये  अन े क

शाा ंचे मूळ आहे .
केला आहे . होते  .ा ची न ऋष ी ं ना  अि भया ं क व

 .
आढळतात . .

.

अया सपती
 .व या ं चा

 .हा अयास करतांना तुलनामक पदती चा वा पर के ला आहे .
 .. या

.
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चचा
मंदर िनमाण
”वराहिमहर व ब ृ हसं ह तानु सा र “ कारया  दगड ा ं चा  व ा पर
केला जात होता  .

जात होया .मंदरिनि मती सांिगतले आहे तेच िनयम आजया  या
,

ी कोनातू न सु वण अंक )Golden Ratio)१ :१. ६१८ असे हणतो . उदा. ताजमहाल आण
मोनािलसा.
कालवेिनिमती

 .या सं बं धा ती ल
काह पु रा वे २ इितहासात आढळतात  .:
इ .स .पूव२४००

नद आढ ळत े
  :

ा ची न क ा ळा ती ल अ ि भया ं क े ा ती ल अितशय उ कृ कलाकृती हणजे  प रा िमस
होय .ना या त वा पर ले या  येक एका   दगडा चे  वजन२ते७०टन आहे.
वमा ने
संकृ त सा हया त वमा ना चे  अनेक उलेख आलेल े  आढळता त परंतु यावर CERN या संशोधन
संथे ने  सं शो धन के ले व एक मॉडेल बनवले  आह े व या वन या ं ना असे आढळल े क , जे
मॉडेल या ं नी  बनवले  आहे  ते उड पण नाह . परंतु

वमा न :
पेमधी ल ना का  ला ई स व
नौका
ा ची न का ळा त नौका
1. युक पत व समर ा ं गणसू धार या  ं था त नौका ं चा  उले ख आलेला  आढळतो  .
2. अजं ठा  ये थी ल ि भी ि चे
3. रोम मये  इ  .स .४०० घरात जहाजाचे िच आढ ळले .
कणाद व Thermodynamic Theory
महष कणाद यांनी मांडलेया  प लूपाक िसा ं ता ने जे प होते तेच Thermodynamic Theory

मये प हो ते . ते असे क , कोणतीह वतू  ितया  भू तकाळा त जा ऊ शकत ना ह  .भूतकाळात
जाणे कोणया ह वतू सा ठ संभव ना ह .
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ा ची न का ळा त अनेक धातूंचा व िम धातूंचा शोध लागला होता. सोने िनिमती  व का ं य
िनिमती यावन असे िस होते क , ा ची न काळातील लोकांची अितशय गत
होती.

π ची कंमत व कट पयद सं या
 .परंतु , या

वणाना  अं क दले  असता π ची अचूक कंमत ३० दशांश अंकापयत ि मळत े  .
पायथागोरस मे य

 .
केले.पायथागोरसचा मे य पा यथा गो रस या २००० वषापूव मा ं डला  गेला  .

या कथेवन व सू या या कथेवन आपया ला ा ची न लो का ं चे भौ गो िलक ा न व
वा निन दसू न ये ते.
काह

रामसेतु, , सुु तची हया रे
अितशय गत होते.

संदभ ंथ
१) -कमलाकांत िम आप या  पू वजा ंच े  तंा न-

िनरंजन घाटे
२) पौराणक कथा -राणासा द शमा
३) Science In Vedas – Krishnaji

४) अगयसं ह ता
५) Illustrated Family Encyclopedia – The Dorling Kindersley

६) )मूळ (
७) संदेश संभाषण )जानेवार २०१५(
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मानव संसाधन वका स आण अिभजात संकृ त साहय

कु. ी या रसे , कु.अनुी संजय दत , ा .सौ.भलवतकर *
संकृ त वभा ग , मुलजी जेठा महावा लय , जळगाव.

राा ती ल माणसे ह या राा ची सवात मोठ संपी असते. राा ती ल वका सा वरच या राा ची
गती अवलंबून असते. राा चा आिथक वका स या मु ख घटकांवर अवलंबून असतो “मनुयबळ ” हा
एकमेव सचेतन घटक होय. आण हणू नच तो इतरांपेा वेगळा व घटक होय.

ा मानवाजवळ मन, बु , भावना, कपना , मता , कौशये , वृी , अिभवृी आण ववे क ह
आढळतात. मानवी मदूत वचा र करया ची अमयाद मता असते. व ा मु ळेच 'मानव संसाधन ' हे

अय संसाधनांया तुलनेत महवा चे समजले जाते. मानव संसाधनाचा भा वी रती ने वापर कन घेया सा ठ
या चा िनरंतर वका स होणे गरजेचे असते. आण या ी ने मानव संसाधन वका स णा ली चा सातयपू ण
अवलंब अपेत असतो.

संघटनेतील यचे िनयोजत काय व भूिमका यात अपेत यश िमळवया सा ठ कोणया
का रची मता , ा न , वृी , अिभवृी , ा , वा स , कौशये , ी कोन , अपेा असते. हे ला त
घेऊन या ती ल अपेत व वातव थती ा ं या तील तफावत दूर करया या हेतूने मनुयबळा या
सातयपू ण वका सा सा ठ जाणाया णा ली स 'मानवी संसाधन वका स णा ली ’ असे हणता त .

ा ची न यया वका सा सा ठ उम गुणवैिश भर दले ला आहे. े तम
बनया सा ठ या या जवळ कोणते गुण असावेत आण या चे अय मानवी घटकांशी हणजे च समाजाशी
वतन कसे असावे ा बा बत अनेक संकृ त ं था ं मधू न सुबोध आण उपयु असे संदभ जागोजागी दले ले आहेत.

वेद, ी मगवता , रामायण, महाभारत, नीितशतकम आण अय ा ची न संकृ त ं था तू न मानव
तवे सांिगतली आहेत. मनुयबळ वका स हणजे केवळ िसा ं त कंवा माहती नहे

तर या मु ख हणजे “चारया ि नमा ण ” हे आहे. ा ची न संकृ त निैतक मूया ं चा
परपो ष आण यया सवागी ण गुणवा वका सा चे य यावर भर दले ला आढळतो. एवढेच नहे तर
केवळ मनुय िनमाण एवया च ये या पु रते सीिमत न राहता राि नमा णाच े गाठया या ी ने समपक

केलेले आढळते आण हणू नच मानव संसाधन वका स आण ा ची न संकृ त ा ं या तील
संबंध समजवून घेया या हेतूने हा कप हाती घेतला आहे.

संशोधनाचे उे श –
१. मानव संसाधन वका स या वषया शी संबंिधत -ा ची न संकृ त आलेले संदभ शोधणे.

२. या संदभाचे क न या ं ची उपयुत ा आण महव जाणून घेणे.
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३. उपरो संदभाचा योय पातळवर आण योय मा णा त उपयोग कन घेया ची शयता पडताळून
पाहणे.

४. उपरो वषय संदभात संकृ त आलेया उपरो संदभाची ा िति नि धक सूची तयार
करणे.

वषय ि तपा दन - मानवी संसाधनवका सा ची संकपना आण संबोध ा ं या अनुशंगाने -

१. ा ची न संकृ त साहया तील संदभ शोधणे

२. या ं ची सदर वषया शी सांगड घालणे

३. आधुिनक संदभात या ं ची उपयुत ा वाढवया स कतपत वाव आहे हे पडताळून पाहणे

मानव संसाधन वका स : संकपना
मानव संसाधन वका स ह यवथा पनशा ा शी िनगडत असलेया कमचा र या वषया शी
संबंिधत असलेली उपशाखा होय. हणजे च चि लत असणारे कमचा र ह औो िगक
यवथा पना ची एक शाखा असून या शाखेचा संबंध उपमा त काम करणाया यं शी येतो. यवथा पना ची
संकपना जुनी आहे. संघटत समाजाची उपी झाया पा सू न यवथा पना चे काय केले जाते. ह संकपना
या पक असून, लविचकदेखील आहे. कालपरवे या संकपने त आवयक असे बदल घडून आले आहेत.

समाजाचा एक घटक हणू न आपण जेहा यचा वचा र करतो तेहा असे दसते क , ये क यची काह
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आपली संघटनेतील िनयोजत भूिमका पार पडया चा य करत असते यया मता आण
कौशये ा ं ना काह मयादा असतात. या मु ळे इतर यं ची मदत घेणे. या ला ठरते व अशारती ने
अनेक एक येतात व परपर सहकाय, सामंजय व समवया या संथे चे ये य नेतात.

या ं चे हे य संघटनेचे प धारण करतात. व या योय दशा दाखवया सा ठ यवथा पना ची गरज
भासू लागते. या मु ळे सामाय अथाने एखादा उपम अथवा काय भा वी रती ने पूण करया सा ठ जी यंणा
राबवली जाते या यंणे ला या वथा पन असे हणता त . यवथा पना चा संबंध लोकांशी येतो. काय
योय पती ने व योय वेळात भा वी पणे लो का ं कड ू न करवून घेया ची कला हणजे यवथा पन होय. ह
संकपना नीट समजावून घेया सा ठ यवथा पना या ववध लेखक व वचा रवं ता नी
यवथा पना या या या ं चा परामश आपणास या वा लागेल. शुज या लेखकाने असे हटले आहे क ,
“ ह एक श असून पूविनधा रत उे पूण ती संपूण संघटनेचे नेतृव ,
व संचालन करते.”

लोकांया अंगी काह सु गुण असतात. या ं या जवळ काम करया चे कसब असते. परंतु या चा वापर
करया ची या ं ची मानिसक तयार नसते. तसेच कमचा या ं ची वृ ीह नसते. अशा वेळ या ं ना वि भन
कारणांनी कन व या ं या सामया चा पुरेपूर उपयोग कन घेया सा ठ कराया लागणाया वशे ष

या संे त समावेश होतो.यवथा पना ची उे पूविनधा रत असतात. ती अपेत
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पती ने पूण करता येणे शय हा वे संघटनेतील कमचा या ं चा वका स करया चे
समोर ठेवावे लागते. कमचा या ं चे ा न , मता , कौशये , वृी , अिभवृी , ा , व ा स , ी कोन , यामये
बदल घडवून आणया सा ठ मानव संसाधन वका स णा ली चा अंगीकार करावा लागतो. व या सा ठ वतं
यंणे ची िनिमती करावी लागते. या णा ली चे वप संघटनेचा आकार का र वप या ी आद
घटकांवर अवलंबून असते. परंतु हे काय करत असतांना संघटनेतील यगत आण संघटनामक
पातळवरल वका सा चे य एकाचवेळ करया चे आहा न संघटनेला वी का रा वे लागते. आण या कड े दुल
करया ची जोखीम पकर णे धाडसाचे ठ शकते.

आा कतः पालनं दानं भोगो िम च।

येषामेते षगु णा ः न वृ ा कोथतेषां ।।१
या राजाया अंगी राजनीितशाा नु सा र रायका रभा र ,शासन करणे, िनकलं क यश, ा हणा ं चा संतोष,

सुखानुभव, आण पाठपुरावा हे सहा गुणआढळत नाहत या ं चा आसरा घेऊ नये.

सथें चे काय "यवथा पका व र "अवलंबून असते. यवथा पका या अंगी संथे चे काय सांभाळणे, योय वेळ
बी स व िशा यांचा अवलंब करणे, िनकलं क यश, योय कमचा या ं ची मदत हे गुण असावेत. हे गुण
यवथा पका त असतील तर संथा यशवी रया गती करेल. हे गुण य वथा पका त नसतील तर संथा
धोया त येऊ शकेल.

करे िशरिस गुपा दणि यता

मुखे सया वाणी,वजयी भुजयोवीय मतु लम् ।
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द वछा वृ ,ु तमि धगतं च वणयो र

वना पै यण कृ ितमहता ं मडनिभदम् ।।२

हातात तु य दान, मतका वर वडलधा या चा आशीवाद, मुखात सय भाषण, दोन बहु त वजयी करणारा
पराम , दयात िनमळ वतन, दोन कानांवर संपादले ले शा , हे (या या इंया वरल ) ऐा या या अभावी
पण वभा वा ने थोर असणायाची भूषणे होतात.

यवथा पक व कमचा या ं जवळ ऐय नसले तर चालेल. पण इंया ं ना कायरत ठेवणारे गुण असावेत. उदा.
हातात दान, मुखात सयता , दोन बाहूत पराम , िनमल मन व कान शा अया स ऐकया सा ठ असावेत.

िनकष
 मानव संसाधन वका सा मु ळे मानवाचा सवागी ण वका स होणे शय झाले आहे.

 मानवाचा व पयाया ने राा चा वका स साधला जाऊ शकतो.
 ा ची न संकृ त साहय हे वपु ल आहे. यावन असा िनकष काढता येतो क , मानव संसाधन वका स

आण ा ची न संकृ त यांचा संबंध आहे.

 मनुयबळा ची गुणवा आण दजा वाढवणे हे अयं त गरजेचे ठरते.

 ा ची न संकृ त हणजे च महाभारत, रामायण, नीितशतक, पचतम यातून वेळोवेळ
‘मानवी ’ उपदेश आपणास िमळतात.

 संकृ त भाषेतील वपु ल हे मानवी वका सा सा ठ उम मायम ठ शकते.

1. Human Resource Development and  Antient sanskrit Literature, Aruna Goal, Deep &
deep publicationsPVT.LTD

2. चाणयनी ती , डॉ.अदु भू षण , मनोरमा का शन .

3. ी म भगवता , रायकर दस पलि शं ग हाउस ा .िल.

4. मानव संसाधन, डॉ.एस.एन.पं जर कर , यशवंतराव चहा ण महारा मु वा पीठ , नािशक.

5. मानव संसाधन: वका स , डॉ.रवीं देशमुख, यशवंतराव चहा ण महारा मु , नािशक.

6. पचतम , शांताराम कणक
7. नीितशतक, का शक सौ. कुलकण , महारा ं थ भांडार,कोहा पू र.
8. भािमनी वला स , भावानुवाद ा .भायी भलवतकर, के.सी.ई.सो. ववधता संशोधन आण

ि शण .
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iÉÖEòÉäVÉÒ ½þÉä³ýEò®ú ´É xÉÆnÖù®ú¤ÉÉ®ú ¨ÉvÉÒ±É {ÉÉhÉÒ |É¶xÉ

®úË´Épù ®úÉ`öÉäb÷, ªÉÉäMÉä¶É VÉÉvÉ´É, b÷Éì. ªÉÖ. VÉä xÉä½äþiÉä *
ƒãä¦ãÖãÔã ãäÌã¼ããØã, ½ãî. •ãñ. ½ãÖããäÌã²ããË¾ã, •ãßØããÌã

ºÉÉ®úÉÆ¶É
{Éä¶É´ÉäEòÉ³ýÉiÉ JÉÉxÉnäù¶É ½þÉä³ýEò®úÉÆEòbä÷ ½þÉäiÉÉ. (xÉÆnÖù®ú¤ÉÉ®ú {É®úMÉhªÉÉSÉä EòÉxÉÖMÉÉä {ÉnùÉSÉÒ VÉ¤ÉÉ¤ÉnùÉ®úÒ näùºÉÉ<Ç
PÉ®úÉhªÉÉEòbä÷ ½þÉäiÉÒ) ºlÉÉÊxÉEò +ÊvÉEòÉ®úÒ {É®úMÉhªÉÉiÉÒ±É +b÷SÉhÉÒ ½þÉä³ýEò®úÉÆSªÉÉ ÊxÉnù¶ÉÇxÉÉºÉ +ÉhÉÚxÉ näùiÉ.
½þÉä³ýEò®ú ºÉ®únùÉ®ú iªÉÉSÉÒ ¶É½þÉÊxÉ¶ÉÉ Eò¯ûxÉ iªÉÉ ºÉÉäb÷´ÉiÉ. EòÉxÉÖMÉÉä näùºÉÉ<Ç EòbÚ÷xÉ xÉÆnÖù®ú¤ÉÉ®ú¨ÉvÉÒ±É
{ÉÉhÉÒ|É¶xÉÉ ºÉÆnù¦ÉÉÇiÉ =nù¦É´É±Éä±ªÉÉ ºÉ¨ÉºªÉäSÉÒ iÉGòÉ®ú ½þÉä³ýEò®úÉÆEòbä÷ +É±ÉÒ. xÉÆnÖù®ú¤ÉÉ®ú iªÉÉ¤ÉÉ¤ÉiÉ
½þÉä³ýEò®úÉÆxÉÒ PÉäiÉ±Éä±ªÉÉ ¦ÉÚÊ¨ÉEäò´É®ú |ÉEòÉ¶É ]õÉEòhªÉÉiÉ +É±ÉÉ +É½äþ. ºÉ¨ÉEòÉ±ÉÒxÉ ¨ÉÉäb÷Ò EòÉMÉnù{ÉjÉ
´ÉÉSÉhªÉÉºÉÉ`öÒ ¨ÉÉäb÷Ò ´ÉÉSÉxÉ Ê¶ÉEÚòxÉ ´É iªÉÉ EòÉMÉnù{ÉjÉÉ¨ÉvÉÒ±É ¨ÉÉÊ½þiÉÒSÉä Ê´É¶±Éä¹ÉhÉ Eò¯ûxÉ ½þÉ ¶ÉÉävÉÊxÉ¤ÉÆvÉ
ºÉÉnù®ú Eò®úhªÉÉSÉÉ  |ÉªÉixÉ Eò®úhªÉÉiÉ +É±ÉÉ +É½äþ.

¯ÖÏÃŸÖÖ¾ÖÖÖ

‡×ŸÖÆüÖÃÖ »Öê ÖÖÖŸÖ ÃÖÖ¬ÖÖÖÓ“Öß ˆ¯Ö»Ö²¬Öß †×Ö¾ÖÖµÖÔ †ÖÆêü. ÃÖÖ¬ÖÖÖÓ×¿Ö¾ÖÖµÖ ‡×ŸÖÆüÖÃÖ »Öê ÖÖ †¿ÖŒµÖ †ÃÖ»µÖÖÖê
ÃÖÖ¬ÖÖÖÓ“ÖÖ ¬ÖÖÓ›üÖêôûÖ ‘Öê Öê ‡×ŸÖÆüÖÃÖ †³µÖÖÃÖ úÖÓ»ÖÖ †Ö¾Ö¿µÖ ú †ÖÆêü.

´Ö¸üÖšüµÖÖÓ“ÖÖ ‡×ŸÖÆüÖÃÖ •ÖÖ ÖæÖ ‘ÖêŸÖ †ÃÖŸÖÖÓÖÖ »Ö ÖÖŸÖ †Ö»Öê úß ´Ö¸üÖšüµÖÖÓ“µÖÖ ‡×ŸÖÆüÖÃÖ »Öê ÖÖÖÃÖÖšüß †Ö¾Ö¿µÖ ú
†ÃÖ»Öê»Öß »ÖÖ ÖÖê ´ÖÖê›üß úÖ Ö¤ü¯Ö¡Öê †×³Ö»Öê ÖÖ ÖÖ¸üÖÓ´Ö¬ÖæÖ †³µÖÖÃÖ úÖÓ“µÖÖ ¯ÖÏ×ŸÖ ÖêŸÖ †ÖÆêüŸÖ. ‡ÃÖ¾Öß ÃÖÖÖ“µÖÖ 13 ¾µÖÖ
¿ÖŸÖ úÖŸÖ ‹ ú ¯ÖÏÖ¤êü×¿Ö ú ³ÖÖÂÖê“Öß ´Æü ÖËæÖ µÖÖ ×»Ö¯Öß“ÖÖ ˆ¤üµÖ —ÖÖ»ÖÖ ´ÖÆüÖ¸üÖÂ™ÒüÖŸÖ Æßü ×»Ö¯Öß •Ö¾Öôû•Ö¾Öôû ÃÖÖŸÖ¿Öê ¾ÖÂÖì
¾ÖÖ¯Ö¸üÖŸÖ ÆüÖêŸÖß. ´Ö¸üÖšüÖ úÖ»Ö ÖÓ›üÖŸÖ µÖÖ ×»Ö¯Öß“ÖÖ ×¾Ö úÖÃÖ ´ÖÖêšüµÖÖ ¯ÖÏ´ÖÖ ÖÖŸÖ —ÖÖ»ÖÖ.×¿Ö¾Ö úÖôûÖŸÖ ¾Ö ¯Öê¿Ö¾Öê úÖôûÖŸÖ
»Öê ÖÖÖÃÖÖšüß µÖÖ ×»Ö¯Öß“ÖÖ ¾ÖÖ¯Ö¸ü —ÖÖ»ÖÖ †ÖÆêü.

¯Öãœüß»Ö ‹ úÖ ¯ÖÏÖ¤êü×¿Ö ú ×»Ö¯Öß“ÖÖ ·ÆÖÃÖ ÆüÖê‡Ô»Ö ×Æü †Ö¯Ö»Öß •Ö²ÖÖ²Ö¤üÖ¸üß †Ö¯Ö»µÖÖ ¯Öæ¾ÖÔ•ÖÖÓÖß †Ö•Ö¯ÖµÖÕŸÖ ÆüÖ ¾ÖÖ¸üÃÖÖ
•Ö¯ÖŸÖ †Ö¯Ö»µÖÖ¯ÖµÖÕŸÖ ¯ÖÖêÆü“Ö¾Ö µÖÖ“Öê úÖµÖÔ êú»Öê»Öê †ÖÆêü.ŸµÖÖ´Öãôêû †Ö¯Ö ÖÆüß ÆüÖ ¾ÖÖ¸üÃÖÖ ¯Öæœüß»Ö ×¯Öœüß¯ÖµÖÕŸÖ ¯ÖÖêÆü“Ö¾Ö Öê
†Ö¾Ö¿µÖ ú †ÖÆêü.

ÃÖÓ¿ÖÖê¬ÖÖ ¯Ö¬¤üŸÖß

µÖÖ ¿ÖÖê¬Ö ¯ÖÏ ú»¯ÖÖÃÖÖšüß ´ÖÖê›üß ×»Ö¯Öß •ÖÖ ÖæÖ ‘Öê µÖÖ“Öê ´Öß šü¸ü×¾Ö»Öê †ÖÆêü.´ÖÖê›üß úÖ Ö¤ü¯Ö¡ÖÖ“Öê¡Öã™üß¸üÆüßŸÖ ¾ÖÖ“ÖÖ úºþÖ
ŸµÖÖŸÖß»Ö ´ÖÖ×ÆüŸÖß“ÖÖ ×¾Ö¿»ÖêÂÖ Ö ¯Ö¬¤üŸÖßÖê †³µÖÖÃÖ µÖÖ“Öê ´Öß šü¸ü×¾Ö»Öê †ÖÆêü.

´ÖÖê›üß ×»Ö¯Öß †³µÖÖÃÖ µÖÖÃÖÖšüß ´ÖÆüÖ×¾ÖªÖ»ÖµÖÖŸÖ ‡×ŸÖÆüÖÃÖ ×¾Ö³ÖÖ ÖÖ¾¤üÖ¸üÖ †ÖµÖÖê×•ÖŸÖ ´ÖÖê›üß ×»Ö¯Öß ¯ÖÏ´ÖÖ Ö¯Ö¡Ö
†³µÖÖÃÖ Îú´Ö ´Öß ¯Öæ ÖÔ ú¸ü ÖÖ¸ü †ÖÆêü. ×¾Ö. úÖ.¸üÖ¾ÖÖ›êü ‡×ŸÖÆüÖÃÖ ÃÖÓ¿ÖÖê¬ÖÖ ´ÖÓ›üôû, ¬Öãôêû µÖÖÓ“µÖÖ ÃÖÓ ÖÏÆüß †ÃÖ»Öê»µÖÖ
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ÖÓ¤æü¸ü²ÖÖ¸ü ¤ü¯ŸÖ¸üÖŸÖß»Ö †¯ÖÏ úÖ×¿ÖŸÖ úÖ Ö¤ü¯Ö¡ÖÖÓ´Ö¬ÖæÖ ´Öß µÖÖ ¯ÖÏ ú»¯ÖÖÃÖÖšüß ´Öß úÖ Ö¤ü¯Ö¡Ö ×Ö¾Ö›ü ÖÖ¸ü †ÖÆêü. ŸµÖÖ
úÖ Ö¯Ö¡ÖÖÓ“Öê ¾ÖÖ“ÖÖ úºþÖ ŸµÖÖŸÖß»Ö †¾Ö‘Ö›ü ¿Ö²¤üÖÓ“Öê †£ÖÔ ¿ÖÖê¬ÖæÖ ¯Ö¡ÖÖÓ´Ö¬Öß»Ö ´ÖÖ×ÆüŸÖß“Öê ×¾Ö¿»ÖêÂÖ Ö ú¸ü µÖÖŸÖ µÖê‡Ô»Ö

ŸÖÃÖê“Ö ¯Ö¡ÖÖÓ´Ö¬ÖæÖ †Ö»Öê»µÖÖ ÃÖãÆüãü¸ü úÖ»Ö Ö ÖÖêŸÖß»Ö ŸÖÖ¸ü ÖÖÓ“Öê ‡ÃÖ¾Öß ÃÖÖÖŸÖ ºþ¯ÖÖÓŸÖ¸ü ú¸ü µÖÖŸÖ µÖê‡Ô»Ö. µÖÖ ¯Ö¡ÖÖÓ´Ö¬ÖæÖ
µÖê ÖÖ·µÖÖ ´ÖÖ×ÆüŸÖß“ÖÖ ÃÖ´Ö úÖ»ÖßÖ ¸üÖ•Ö úßµÖ ‘Ö›üÖ´ÖÖê›üß¿Öß †¾ÖµÖÖ£ÖÔ »ÖÖ¾Ö µÖÖ“ÖÖ ¯ÖÏµÖŸÖ úºþÖ ŸµÖÖ †Ö¬ÖÖ ȩ̂ü ×ÖÂ úÂÖÔ
´ÖÖÓ›ü Öß ú¸ü µÖÖ“Öê ´Öß µÖÖê×•Ö»Öê»Öê †ÖÆêü.

“Ö“ÖÖÔ

´Ö»ÆüÖ¸ü¸üÖ¾Ö ÆüÖêôû ú¸ ×¤ü.20 ´Öê 1766 ¸üÖê•Öß ¾ÖÖ¸ü»Öê ŸµÖÖÓ“ÖÖ ‹ ãú»ÖŸÖÖ ‹ ú ´Öã»Ö ÖÖ ÖÓ›êü¸üÖ¾Ö †Ö¬Öß“Ö 17 ´ÖÖ“ÖÔ
1754 ¸üÖê•Öß ¾ÖÖ¸ü»ÖÖ ÆüÖêŸÖÖ. ÖÓ›êü¸üÖ¾ÖÖ“Öß ¯ÖŸÖß †×Æü»µÖÖ²ÖÖ‡Ô µÖÖ ¤üÖÓ¯ÖŸµÖÖ»ÖÖ 2 †Ö¯ÖŸµÖê ´ÖÖ»Ö¸üÖ¾Ö ¾Ö ´ÖãŒŸÖÖ²ÖÖ‡Ô
´ÖÖ»Ö¸üÖ¾ÖÖ“ÖÖ ´ÖéŸµÖæ 27 ´ÖÖ“ÖÔ 1767 ¸üÖê•Öß —ÖÖ»ÖÖ ÆüÖêŸÖÖ.ŸÖ¸ü ´ÖãŒŸÖÖ²ÖÖ‡Ô“ÖÖ ×¾Ö¾ÖÖÆü µÖ¿Ö¾ÖÓŸÖ¸üÖ¾Ö ±ú ÖÃÖÓÓê¿Öß —ÖÖ»ÖÖ
ÆüÖêŸÖÖ.µÖÖÓ“ÖÖ ´Öã»Ö ÖÖ Ö£µÖÖ²ÖÖ ±ú ÖÃÖë ´Ö»ÆüÖ¸ü¸üÖ¾ÖÖÖê †Ö¯Ö»Öß ÃÖæÖ †×Æü»µÖÖ²ÖÖ‡ÔÃÖ ÃÖŸÖß •ÖÖ‰ú ×¤ü»Öê Ö¾ÆüŸÖê.1766
´Ö¬µÖê“Ö ÖÖŸÖæÆüß ¾ÖÖ¸ü»Öê †ÃÖ»µÖÖÖê ŸµÖÖ“Öê ¯Ö¿“ÖÖŸÖ ÆüÖêôû ú¸ü ¤üÖî»ÖŸÖß»ÖÖ ¾ÖÖ¸üÃÖ ˆ¸ü»ÖÖ Ö¾ÆüŸÖÖ ÃÖ¾ÖÔ úÖ¸ü³ÖÖ¸ü
†×Æü»µÖÖ²ÖÖ‡Ô“Ö ´Öã µÖ×¸üŸÖßÖê ú¸üßŸÖ †ÃÖê ŸÖ¸ü »ÖÂ ú¸üß úÖ´Ö× Ö¸üß¾Ö¸ü ŸÖã úÖê•Öß ÆüÖêôû ú¸üÖÃÖ ¯ÖÖšü¾Öß †×Æü»µÖÖ²ÖÖ‡Ô“Öê
¯Ö¿“ÖÖŸÖ ŸÖã úÖê•Öß“Ö ÆüÖêôû ú¸ü ¤üÖî»ÖŸÖß“ÖÖ ´ÖÖ»Ö ú ²ÖÖ»ÖÖ ¾Ö 1725 ´ÖéŸµÖæ - 15 †Öò ÖÃ™ü 1797 ÆüÖêôû ú¸ü¿ÖÖÆüß“ÖÖ
úÖ¸ü³ÖÖ¸ ¯Öãœüß»Ö úÖôûÖŸÖ ŸµÖÖ“Öê“Ö ¾ÖÓ¿ÖÖ ú›êü “ÖÖ»Ö»ÖÖ ÆüÖêŸÖÖ. ŸÖã úÖê•Öß ÆüÖêôû ú¸üÖÃÖ ´Ö»ÆüÖ¸ü¸üÖ¾ÖÖÖß ¤ü¢Ö ú ‘ÖêŸÖ»Öê Ö¾ÆüŸÖê

ŸÖÖê ´Ö»ÆüÖ¸ü¸üÖ¾ÖÖ“ÖÖ ´ÖÖÖß¾Ö Ø ú¾ÖÖ ¯ÖÖ»Ö ú ¯Öæ¡Ö ´ÖÖÖ»ÖÖ Öê»ÖÖ ÆüÖêŸÖÖ "ÁÖß ´ÆüÖôûÃÖ úÖÓŸÖ “Ö¸ü Öß ŸÖŸ¯Ö¸ü ´Ö»ÆüÖ¸ü•Öß ÃÖãŸÖ
ŸÖã úÖê•Öß ÆüÖêôû ú¸" †¿Öß ŸµÖÖ“Öß ´Öã¦üÖ †×Æü»µÖÖ²ÖÖ‡Ô“µÖÖ ×¾Öª´ÖÖÖê“Ö ŸÖµÖÖ¸ü —ÖÖ»Öê»Öß ÆüÖêŸÖß.ü ¯Öê¿Ö¾ÖÖ‡Ô“µÖÖ ˆ¢Ö¸üÖ¬ÖÖÔŸÖ
ÖÖÖ¤êü¿Ö ÆüÖêôû ú¸ü ÃÖ¸ü¤üÖ¸üÖÓ ú›êü ÆüÖêŸÖÖ.

‡. ×¾Ö. úÖ.¸üÖ•Ö¾ÖÖ›êü ÃÖÓ¿ÖÖê¬ÖÖ ´ÖÓ›üôûÖ“Öê ÃÖÓ ÖÏÆüß †ÃÖ»Öê»µÖÖ ÖÓ¤æ¸üü²ÖÖ¸ü ¤ü¯ŸÖ¸üÖŸÖß»Ö ŸÖã úÖê•Öß ÆüÖêôû ú¸üÖÃÖÓ²ÖÓ¬Öß ×Ö¾Ö›ü ú
“ÖÖ¸ü úÖ Ö¤ü¯Ö¡ÖÖÓ“ÖÖ ´Öß †³µÖÖÃÖ êú»ÖÖ. µÖÖ ¯Ö¡ÖÖ“µÖÖ †³µÖÖÃÖÖŸÖæÖ ¯Öæœüß»Ö ÖÖêÂ™üß Ã¯ÖÂ™ü ÆüÖêŸÖÖŸÖ.

ÖÓ¤æü¸ü²ÖÖ¸ü ¿ÖÆü¸üÖŸÖ ‡.ÃÖ.1783 “µÖÖ ÃÖã´ÖÖ¸üÖÃÖ ¯ÖÖ Öß ™Óü“ÖÖ‡Ô ÆüÖêŸÖß. ÃÖ¾ÖÖÕÖß ×´ÖôæûÖ ÖÖ¾ÖÖ ú¸üßŸÖÖ ÖÆü¸ü ×Ö´ÖÖÔ Ö
êú»µÖÖ“ÖÖ ˆ»»Öê Ö ¯Ö¡ÖÖŸÖ †ÖÆêü. Ã£ÖÖ×Ö ú ÃÖ´ÖÃµÖÖ ÃÖÖê›ü×¾Ö µÖÖ ú¸üßŸÖÖ ÃÖ¸ü úÖ¸üß ´Ö¤üŸÖß¾Ö¸ü †¾Ö»ÖÓ²ÖæÖ Ö ¸üÖÆüŸÖÖ

Ã£ÖÖ×Ö ú ¯ÖÏµÖŸÖ ÆüÖêŸÖ †ÃÖŸÖ.

Ã£ÖÖ×Ö ú ¯ÖÏ¿Ö ÃÖÖê›ü×¾Ö µÖÖ ú¸üßŸÖÖ Ã£ÖÖ×Ö ú †×¬Ö úÖ¸üß ¯ÖÏµÖŸÖ ú¸üßŸÖ ÆüÖêŸÖê.µÖÖ¾ÖºþÖ Ã£ÖÖ×Ö ú †×¬Ö úÖ·µÖÖÓ“Öß
ÃÖÖ´ÖÖ×•Ö ú •Ö²ÖÖ²Ö¤üÖ¸üß“Öß •ÖÖ Öß¾Ö »Ö ÖÖŸÖ µÖêŸÖê.

ÃÖÖ¾ÖÔ•Ö×Ö ú ¾µÖ¾ÖÃ£Öê“µÖÖ Ã¾ÖÖ£ÖÖÔÃÖÖšüß ¾ÖÖ¯Ö¸ü ú¸ü ÖÖ ȩ̂ü †×¬Ö úÖ¸üß ÆüÖêŸÖê.¯Ö Ö ŸµÖÖ²ÖÖ²ÖŸÖ“Öß ´ÖÖ×ÆüŸÖß ×´ÖôûŸÖÖ“Ö ÆüÖêôû ú¸ü
ÃÖ¸ü¤üÖ¸ü •ÖÖŸÖßÖê »Ö Ö ‘ÖÖ»ÖæÖ ÃÖ´ÖÃµÖÖ ÃÖÖê›ü¾ÖŸÖ ÆüÖêŸÖê.

¯Ö¡Ö Îú.1 ¾Ö 2 ´Ö¬Öß»Ö ˆ»»Öê ÖÖ¾ÖºþÖ »Ö ÖÖŸÖ µÖêŸÖê úß ŸÖã úÖê•Öß ÆüÖêôû ú¸üÖÓÖß ÖÓ¤æü¸ü²ÖÖ¸ü“µÖÖ µÖÖ ¾ÖÖ¤üÖ²ÖÖ²ÖŸÖ ¯Ö¡Ö
×»Ö×Æü µÖÖ¯Öæ¾Öá ¯Öæ ÖÔ ´ÖÖ×ÆüŸÖß ×´Öôû¾Ö»Öê»Öß ÆüÖêŸÖß.¾Ö úÖÖæ ÖÖê ¤êüÃÖÖ‡Ô ¸üÖ´Ö•Öß ²ÖÖ²ÖÖÓ²Ö¤ü¤ü»Ö“Öß ŸÖ ÎúÖ¸ü ú¸üŸÖÖŸÖ ŸµÖÖŸÖß»Ö
ÃÖŸµÖŸÖÖ •ÖÖ ÖæÖ ‘ÖêŸÖ»Öß ÆüÖêŸÖß.´ÖÖ¡Ö ŸµÖÖ“Öê †Ö¯Ö†Ö¯ÖÃÖÖŸÖß»Ö ŸÖ ÖÖ¾Ö¯Öæ ÖÔ ÃÖÓ²ÖÓ¬Ö úÖ´Ö¯Öæ ÖÔŸ¾ÖÖÃÖ Öê µÖÖÃÖ †›ü“Ö Öß“Öê
šü¸üŸÖ ÆüÖêŸÖê.
ÃÖÓ¤ü³ÖÔ ÃÖã“Öß
1. ãú»Ö ú Öá ´Ö.¸üÖ - ´ÖÆüÖ¸üÖÂ™ÒüÖŸÖß»Ö ¯ÖÏ×ÃÖ¬¤ü ÃÖ¸ü¤üÖ¸ü ‘Ö¸üÖ Öß, ›üÖµÖ´ÖÓ›ü ¯ÖÏ úÖ¿ÖÖ ¯Öæ Öê, 2009 ¯ÖÏ£Ö´Ö †Ö¾Öé¢Öß
2. êúôû ú¸ü µÖ.Ö. - ‹ê×ŸÖÆüÖ×ÃÖ ú ¿Ö²¤ü úÖê¿Ö, ›üÖµÖ´ÖÓ›ü ¯ÖÏ úÖ¿ÖÖ ¯Öæ Öê, 2006 Û¾¤üŸÖßµÖ †Ö¾Öé¢Öß
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3. êúôû ú¸ü µÖ.Ö. - ‹ê×ŸÖÆüÖ×ÃÖ ú ¿Ö²¤ü úÖê¿Ö, šüÖê úôû ¯ÖÏ úÖ¿ÖÖ ¯Öæ Öê, 1962, ¯Ö×Æü»Öß †Ö¾Öé¢Öß ÖÓ›ü 1 ¾Ö 2
4. ¾ÖÖ‘Ö´ÖÖê›êü ›üÖò.×¿Ö.´ÖÖ. '´Ö¸üÖšüÖ ÃÖ¸ü¤üÖ¸üÖÓ“µÖÖ †×¬Ö¯ÖŸµÖÖ ÖÖ»Öß»Ö ÖÖ¤êü¿Ö'-×¾Ö¿ÖêÂÖŸÖ: ÆüÖêôû ú¸üÖÓ“µÖÖÃÖÓ¤ü³ÖÖÔŸÖ

†¯ÖÏ úÖ×¿ÖŸÖ ¯ÖÏ²ÖÓ¬Ö ˆ¢Ö¸ ´ÖÆüÖ¸üÖÂ™Òü ×¾ÖªÖ¯Ößš, •Öôû ÖÖ¾Ö, •ÖæÖ 2008
5. ¿ÖÆüÖ, ›üÖò. •Öß.²Öß - ÖÖ¤êü¿Ö - ÃÖÖ´Ö×•Ö ú †Ö×£ÖÔ ú ¾Ö ¯ÖÏ¿ÖÖÃÖ úßµÖ ‡×ŸÖÆüÖÃÖ ÃÖã´Öê¹ý ¯ÖÏ úÖ¿ÖÖ, ›ÖêÓ×²Ö¾Ö»Öß -

2010 ¯Ö×Æü»Öß †Ö¾Öé¢Öß
6. ÃÖ¸ü¤êüÃÖÖ‡Ô ÖÖê.ÃÖ - (ÃÖÓ¯ÖÖ) ´Ö¸üÖšüß ×¸üµÖÖÃÖŸÖ ÖÓ›ü -7¯ÖÖò¯µÖã»Ö¸ü ¯ÖÏ úÖ¿ÖÖ, ´ÖãÓ²Ö‡Ô - 1992 Û¾¤üŸÖßµÖ †Ö¾Öé¢Öß
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´Öæ.•Öê. ´ÖÆüÖ×¾ÖªÖ»ÖµÖÖŸÖß»Ö ×¾ÖªÖ£µÖÖÕ“µÖÖ Öî̧ üÆü•Ö¸üß“Öß úÖ¸ü Ö×´Ö´ÖÖÓÃÖÖ †³µÖÖÃÖ Öê

¯Ö¾ÖÖ¸ü ŸÖãÂÖÖ¸ü ÃÖÖÆêü²Ö¸üÖ¾Ö, ÃÖ¯Ö úÖôêû µÖÖê× ÖŸÖÖ ´ÖÖêÆüÖ, ¯ÖÏÖ. ›üÖò. •ÖµÖÁÖß ´ÖÆüÖ•ÖÖ*, ¯ÖÏÖ. ÃÖÖ Ö¸ü ²Ö›ü Öê*
Ôã½ãã•ãÎããÔ¨ã ãäÌã¼ããØã, ´Öæôû•Öß •ÖêšüÖ ´ÖÆüÖ×¾ÖªÖ»ÖµÖ, •Öôû ÖÖÓ¾Ö

ÃÖ´ÖÖ•Ö ¯Ö×¸ü¾ÖŸÖÔÖÖ“Öê ‹ ú ÃÖÖ¬ÖÖ ´Æü ÖæÖ ×¿Ö Ö ÖÖ“Öê ´ÖÆüŸ¾Ö •ÖÖÃŸÖ †ÖÆêü. ×¿Ö Ö ÖÖÖê ´ÖÖ ÖæÃÖ –ÖÖÖß ÆüÖêŸÖÖê. µÖÖê µÖ
†Ö× Ö †µÖÖê µÖ µÖÖŸÖß»Ö ±ú¸ü ú ŸµÖÖ»ÖÖ úôûŸÖÖê. ŸµÖÖ“Ö ²Ö¸üÖê²Ö¸ü ×¿Ö Ö ÖÖ“µÖÖ ´ÖÖ¬µÖ´ÖÖŸÖæÖ ŸµÖÖ»ÖÖ Ã¾ÖŸÖ:ÆüÖ“ÖÖ ×¾Ö úÖÃÖÆüß
ú¹ýÖ ‘ÖêŸÖÖ µÖêŸÖÖê. ³ÖÖ¸üŸÖÖ“ÖÖ ‡×ŸÖÆüÖÃÖ ¯ÖÖ×Æü»ÖÖ ŸÖ¸ü ×¿Ö Ö Ö ¾ÖÓ×“ÖŸÖế Öãôêû ´Ö¬µÖµÖã ÖßÖ úÖôûÖŸÖß»Ö †¬ÖÖê ÖŸÖß †Ö¯Ö ÖÖÃÖ

ÃÖ¾ÖÖÕÖÖ ¯Ö×¸ü×“ÖŸÖ“Ö †ÖÆêü. ×²ÖÎ™üß¿Ö ³ÖÖ¸üŸÖÖŸÖ †Ö»µÖÖÖÓŸÖ¸ü Ö·µÖÖ †£µÖÖÔÖê ÃÖ´ÖÖ•ÖÃÖã¬ÖÖ¸ü úÖÓ“µÖÖ ´Ö¤üŸÖßÖê ³ÖÖ¸üŸÖÖŸÖ ×¿Ö Ö ÖÖ“Öß
ÃÖã¹ý¾ÖÖŸÖ —ÖÖ»Öß. ÃÖ´ÖÖ•Ö ˆ¯ÖµÖÖê Öß ¾ÖÃŸÖã, ÃÖãÃÖÓÃ éúŸÖ ´ÖÖ ÖæÃÖ ‘Ö›ü¾Ö Öê Æêü ×¿Ö Ö ÖÖ“Öê ´Öã µÖ ˆ§êü¿Öü †ÖÆêü. ÃÖÖ´ÖÖ×•Ö úß-
ú¸ü ÖÖ“µÖÖ ´ÖÖ‘µÖ´ÖÖŸÖæÖ ¾µÖŒŸÖß †ÖÖî̄ Ö“ÖÖ×¸ü ú ×¿Ö Ö Ö ÖÏÆü Ö ú¸üŸÖê ¾Ö ÖÓŸÖ¸ü“µÖÖ úÖôûÖŸÖ ¿ÖÖôûÖ, ´ÖÆüÖ×¾ÖªÖ»ÖµÖê µÖÖ

´ÖÖ¬µÖ´ÖÖŸÖãÖ †Öî̄ Ö“ÖÖ×¸ü ú ×¿Ö Ö Ö ÖÏÆü Ö ú¸üŸÖê êú¾Öôû ¾µÖŒŸÖß ×¾Ö úÖÃÖÖÃÖÖšüß Ö¾Æêü ŸÖ¸ü ÃÖÓ̄ Öæ ÖÔ ¸üÖÂ™ÒüÖ“µÖÖ ×¾Ö úÖÃÖÖÃÖÖšüß
ÃÖã̈ üÖ ×¿Ö Ö ÖÖ“Öß †Ö¾Ö¿µÖ úŸÖÖ †ÖÆêü. ÃÖÖ Ö¸üŸÖÖ Æüß ×¿Ö Ö ÖÖ“Öß ¯Ö×Æü»Öß ¯ÖÖµÖÖ³ÖæŸÖ †Ö¾Ö¿µÖ úŸÖÖ †ÖÆêü †Ö× Ö µÖÖ ÃÖÖ Ö¸üŸÖê“µÖÖ
†Ö¬ÖÖ¸üÖ¾Ö¸ü“Ö ¾µÖŒŸÖß –ÖÖÖ, úÖî¿Ö»µÖ, ´Öã»µÖê †ÖŸ´ÖÃÖÖŸÖ ú¸üßŸÖ †ÃÖŸÖê.

µÖÖ ÃÖ¾ÖÔ †Ö¬ÖÖ¸üÖ¾Ö¹ýÖ Ã¾ÖÖŸÖÓ¡µÖ ¯ÖÏÖ¯ŸÖßÖÓŸÖ¸ü ³ÖÖ¸üŸÖÖŸÖ ×¿Ö Ö ÖÖ“µÖÖ ÃÖÖ¾ÖÔ×¡Ö ú¸ü ÖÖ»ÖÖ ÃÖã¹ý¾ÖÖŸÖ —ÖÖ»Öß.  ¤êü¿Ö Ã¾ÖŸÖÓ¡Ö
—ÖÖ»ÖÖ ŸÖê¾ÆüÖ ±úŒŸÖ 22 ×¾ÖªÖ¯Ößšêü ³ÖÖ¸üŸÖÖŸÖ ÆüÖêŸÖß. †ÖŸÖÖ ŸµÖÖ“Öß ÃÖÓ µÖÖ 230 “µÖÖ †ÖÃÖ¯ÖÖÃÖ †ÖÆêü. ˆ““Ö ×¿Ö Ö ÖÖ“ÖÖ
¯ÖÏÃÖÖ¸ü ÖÏÖ´Öß Ö ³ÖÖ ÖÖŸÖÆüß —ÖÖ»Öê»ÖÖ †ÖÆêü. ÃÖ´ÖÖ•ÖÖŸÖß»Ö ÃÖ¾ÖÔ ÃŸÖ¸üÖŸÖß»Ö ×¾ÖªÖ£Öá ´ÖÆüÖ×¾ÖªÖ»ÖµÖßÖ ×¿Ö Ö Ö ‘ÖêŸÖ †ÖÆêü. •µÖÖ
ÃÖ´ÖÖ•Ö ‘Ö™ü úÖÓŸÖ ¾Ö ‘Ö¸üÖÓ́ Ö¬µÖê ×¿Ö Ö ÖÖ“Öß ¯Ö¸Óü¯Ö¸üÖ Ö¾ÆüŸÖß ŸµÖÖ ÃÖ´ÖÖ•Ö ‘Ö™ü úÖÓŸÖ ¾Ö ‘Ö¸üÖÓŸÖ ˆ““Ö ×¿Ö Ö ÖÖ“ÖÖ ¯ÖÏÃÖÖ¸ü —ÖÖ»Öê»ÖÖ
†ÖÆêü. ´ÖÖ ÖÖÃÖ¾Ö ÖáµÖ ¾Ö ÖÖÔ»ÖÖ ×¿ÖÂµÖ¾ÖéŸµÖÖ ×´ÖôûŸÖ †ÃÖ»µÖÖ´Öãôêû ŸµÖÖÓÖÖÆüß ×¿Ö Ö ÖÖ“ÖÖ »ÖÖ³Ö —ÖÖ»Öê»ÖÖ †ÖÆêü.

†ÖãÃÖæ×“ÖŸÖ •ÖÖŸÖß-•Ö´ÖÖŸÖß ¾Ö ‡ŸÖ¸ü ´ÖÖ ÖÖÃÖ¾Ö ÖáµÖÖÓ́ Ö¬µÖê Ã¾ÖÖŸÖÓ¡µÖ¯Öæ¾Öá ×¿Ö Ö Ö †×ŸÖ¿ÖµÖ ú´Öß ÆüÖêŸÖê. †Ö•Ö ŸµÖÖ“Öê
¯ÖḮ ÖÖ Ö ¾ÖÖœü»Öê †ÖÆêü. ´ÖÆüÖ¸üÖÂ™ÒüÖŸÖ ŸÖ¸ü †ÖÙ£Ö ú¥üÂ™ü¶Ö ´ÖÖ ÖÖÃÖ¾Ö ÖáµÖ »ÖÖê úÖÓÖÖ ×¿Ö Ö Ö ´ÖÖê±úŸÖ †ÖÆêü. †Ö× Ö ŸµÖÖ´Öãôêû
×¿Ö Ö ÖÖ“Öê »ÖÖê Ö Öê›ü¶Ö-¯ÖÖ›ü¶Ö ¯ÖµÖÕŸÖ ¯ÖÖêÆü“Ö»Öê †ÖÆêü. ¯ÖÏÖ£Ö×´Ö ú ×¿Ö Ö ÖÖ¾Ö¸ü ³Ö¸ü ×¤ü»ÖÖ Öê»ÖÖ. •ÖÖ Ö×ŸÖ ú ¯Ö×¸üÂÖ¤üÖ´Ö¬µÖê
×¿Ö Ö ÖÖ¾Ö¸ü ¸üÖÂ™ÒüßµÖ ˆŸ¯ÖÖ¤üÖÖ“µÖÖ × ú´ÖÖÖ 6 ™üŒ êú Ö“ÖÔ êú»ÖÖ ¯ÖÖ×Æü•Öê µÖÖ¾Ö¸ü ³Ö¸ü ¤êü µÖÖŸÖ †Ö»Öê. ¯ÖÏÖ£Ö×´Ö ú, ´ÖÖ¬µÖ×´Ö ú
¾Ö ˆ““Ö ´ÖÖ¬µÖ×´Ö ú ×¿Ö Ö Ö †ÃÖê ×¿Ö Ö ÖÖ“Öê ™ü¯¯Öê †ÖÆêü. ×¿Ö Ö ÖÖ“µÖÖ ×¯Ö¸òü×´Ö›ü“ÖÖ ÖÖ»Ö“ÖÖ ³ÖÖ Ö ´Æü Ö•Öê“Ö ¯ÖÏÖ£Ö×´Ö ú
×¿Ö Ö Ö ŸÖÖê †Ö úÖ¸üÖÖê ¾Ö ×¾ÖÃŸÖÖ¸üÖÖê ²Ö¸üÖ“Ö ´ÖÖêšüÖ †ÖÆêü †Ö× Ö ´Æü ÖæÖ“Ö ŸµÖÖ»ÖÖ †Ö¯Ö Ö ¯ÖÖµÖÖ³ÖæŸÖ ×¿Ö Ö Ö ´Æü ÖŸÖÖê.

1948 ÃÖÖ»Öß ›üÖò. ¸üÖ¬ÖÖ éúÂ ÖÖË µÖÖÓ“µÖÖ †¬µÖ ÖŸÖê ÖÖ»Öß ×¾ÖªÖ¯Ößšü ×¿Ö Ö Ö †ÖµÖÖê Ö Öế Ö µÖÖŸÖ †Ö»ÖÖ †Ö× Ö µÖÖ
†ÖµÖÖê ÖÖÖê ˆ““Ö ×¿Ö Ö ÖÖ“Öê ˆ×§üÂ™ü¶ê šü¸ü×¾Ö»Öß. ×¾ÖªÖ¯Ößšü †Öã¤üÖÖ †ÖµÖÖê ÖÖ´Öãôêû ˆ““Ö ×¿Ö Ö ÖÖ“µÖÖ ¯ÖÏÃÖÖ¸üÖ»ÖÖ ´ÖÖêšüß
“ÖÖ»ÖÖÖ ×´ÖôûÖ»Öß. ¸üÖÂ™ÒüÖÓ“µÖÖ ×¾Ö úÖÃÖÖÃÖÖšüß ³ÖÖ¸üŸÖÖŸÖ ˆ““Ö ×¿Ö Ö Ö †Ö¾Ö¿µÖ ú ÆüÖêŸÖê †Ö× Ö ŸµÖÖ ¥üÛÂ™üÖê ¾µÖÖ¯Ö ú
ÆüÖ»Ö“ÖÖ»Öß ÃÖã¹ý —ÖÖ»µÖÖ. •ÖÖ Ö×ŸÖ ú Ã¯Ö¬ÖìŸÖ ×™ü ãúÖ ¸üÖÆü µÖÖÃÖÖšüß ³ÖÖ¸üŸÖÖ»ÖÖ ÃÖÓ¿ÖÖê¬ÖÖÖ¾Ö¸ü ³Ö¸ü ¤êü ÖêÆüß Ö¸ü•Öê“Öê ÆüÖêŸÖê µÖÖ
¥üÂ™üßŸÖæÖ Ã¾ÖÖŸÖÓ¡µÖÖê¢Ö¸ü úÖôûÖŸÖ ˆ““Ö ×¿Ö Ö Ö ÃÖÓÃ£ÖÖÓ“Öß ¾ÖÖœü —ÖÖ»Öß. ´ÖÆüÖ×¾ÖªÖ»ÖµÖÖÖ“Öß ÃÖÓ µÖÖÆüß ´ÖÖêšü¶Ö ¯ÖḮ ÖÖ ÖŸÖ
¾ÖÖœü»Öß †ÃÖê †ÃÖ»Öê ŸÖ¸üß †Ö•ÖÆüß ³ÖÖ¸üŸÖÖŸÖ ˆ““Ö ×¿Ö Ö ÖÖ“Öê ¯ÖḮ ÖÖ Ö 8 ™üŒ êú ¯Öê ÖÖ †×¬Ö ú ÖÖÆüß.

ˆ““Ö ×¿Ö Ö ÖÖ“Öß ÃÖªÖ ÛÃ£ÖŸÖß ÖÓ³Öß¸ü —ÖÖ»Öê»Öß †ÖÆêü. ÖÖ•Ö Öß ú¸ü ÖÖ»ÖÖ ÃÖã¹ý¾ÖÖŸÖ —ÖÖ»µÖÖ´Öãôêû ×¿Ö Ö Ö ‹ ú
¾µÖ¾ÖÃÖÖµÖ“Ö —ÖÖ»Öê †ÖÆêü. †¿ÖÖ ÛÃ£ÖŸÖßŸÖ ú»ÖÖ, ¾ÖÖ× Ö•µÖ, ×¾Ö–ÖÖÖ ´ÖÆüÖ×¾ÖªÖ»ÖµÖÖŸÖ ×¿Ö ú ÖÖ¸êü ×¾ÖªÖ£Öá µÖÖÓ“Öß ÛÃ£ÖŸÖß úÖµÖ
†ÖÆêü ŸµÖÖÓ“µÖÖ ÃÖ´ÖÃµÖÖ úÖê ÖŸµÖÖ †ÖÆêü µÖÖ“ÖÖ ×¾Ö“ÖÖ¸ü ú¸ü µÖÖÃÖÖšüß ÃÖ¤ü¸ü ÃÖÓ¿ÖÖê¬ÖÖ ÆüÖŸÖß ‘ÖêŸÖ»Öê ÃÖªÖ ÛÃ£ÖŸÖßŸÖ
´ÖÆüÖ×¾ÖªÖ»ÖµÖÖ´Ö¬µÖê ×¾ÖªÖ£µÖÖÔ“µÖÖ Öî̧ üÆü•Öȩ̂ üß“Öê ¯ÖḮ ÖÖ Ö •ÖÖÃŸÖ †ÃÖŸÖê. ŸµÖÖŸÖ»µÖÖ-ŸµÖÖŸÖ ÖÏÖ´Öß Ö ³ÖÖ ÖÖÓ¿Öß ÃÖÓ²ÖÓ¬ÖßŸÖ †ÃÖ»Öê»µÖÖ
´ÖÆüÖ×¾ÖªÖ»ÖµÖÖ´Ö¬µÖê Æêü ¯ÖḮ ÖÖ Ö Ø“ÖŸÖÖ•ÖÖ ú †ÖœüôûŸÖê. ŸµÖÖ“Öß úÖ¸ü Öê †Öê ú †ÃÖŸÖÖŸÖ Æüß úÖ¸ü Öê •ÖÖ ÖæÖ ‘Öê µÖÖÃÖÖšüß µÖÖ
†³µÖÖÃÖÖ“µÖÖ ´ÖÖ¬µÖ´ÖÖŸÖæÖ ×¾ÖªÖ£µÖÖÕ¿Öß ÃÖÓ¾ÖÖ¤ü êú»ÖÖ •ÖÖŸÖÖê †Ö× Ö ŸµÖÖÃÖÓ²ÖÓ×¬ÖŸÖ ´ÖÖ×ÆüŸÖß •Ö´ÖÖ ú¸ü µÖÖŸÖ †Ö»Öß †Ö× Ö
ŸµÖÖ“ÖÖ †³µÖÖÃÖ êú»ÖÖ Öê»ÖÖ.
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†¬µÖµÖÖ ˆ×§üÂ™ü¶ê

1) ´Öæ.•Öê.´ÖÆüÖ×¾ÖªÖ»ÖµÖÖŸÖ ú»ÖÖ, ¾ÖÖ× Ö•µÖ ¾Ö ×¾Ö–ÖÖÖ ¿ÖÖ ÖêŸÖ ×¿Ö Ö Ö ‘Öê ÖÖ·µÖÖ ×¾ÖªÖ£µÖÖÔ“Öß ÛÃ£ÖŸÖß »Ö ÖÖŸÖ ‘Öê Öê.

2) ´ÖÆüÖ×¾ÖªÖ»ÖµÖÖŸÖ Æü•Öȩ̂ üß ÃÖÓ²ÖÓ×¬ÖŸÖ ŸµÖÖÓÖÖ µÖê ÖÖ·µÖÖ ÃÖ´ÖÃµÖÖ ¸êü ÖÖÓ× úŸÖ ú¸ü Öê.

3) ¿ÖÖÃÖÖÖ´ÖÖ±ÔúŸÖ ×¤ü»µÖÖ •ÖÖ ÖÖ·µÖÖ ×¿ÖÂµÖ¾ÖéŸµÖÖÓ“ÖÖ »ÖÖ³Ö µÖÖ ÃÖÓ²ÖÓ¬ÖÖŸÖ ´ÖÖ×ÆüŸÖß ‘Öê Öê.

4) ×¾ÖªÖ£µÖÖÕ“µÖÖ †¯Öê ÖÖ †³µÖÖÃÖ Öê.

ÃÖÓ¿ÖÖê¬ÖÖ µÖÖê•ÖÖÖ :-

´Öæ.•Öê.´ÖÆüÖ×¾ÖªÖ»ÖµÖÖŸÖß»Ö ÃÖ´ÖÖ•Ö¿ÖÖÃ¡Ö ×¾Ö³ÖÖ ÖÖŸÖ ×¾ÖªÖ£µÖÖÔÖê ¾Ö¸üß»Ö ˆ×§üÂ™ü¶ê ›üÖêóµÖÖÃÖ´ÖÖȩ̂ ü šêü¾ÖæÖ
“´Öæ.•Öê.´ÖÆüÖ×¾ÖªÖ»ÖµÖÖŸÖß»Ö ×¾ÖªÖ£µÖÖÕ“µÖÖ Öî̧ üÆü•Öȩ̂ üß“Öß úÖ¸ü Ö×´Ö´ÖÖÓÃÖÖ †³µÖÖÃÖ Öê” ÆüÖ ×¾ÖÂÖµÖ ×Ö¾Ö›ü»ÖÖ.  µÖÖ †¬µÖµÖÖÖŸÖ
ŸÖ£µÖ ÃÖÓ ú»ÖÖÖÃÖÖšüß ¾Öî–ÖÖ×Ö ú ¯Ö¬¤üŸÖß“ÖÖ ¾ÖÖ¯Ö¸ü êú»ÖÖ. ŸµÖÖÃÖÖšüß Ö´ÖãÖÖ ×Ö¾Ö›ü ¯Ö¬¤üŸÖßÖê 100 ×¾ÖªÖ£µÖÖÕ“Öß ×Ö¾Ö›ü êú»Öß.
ŸµÖÖÓ“µÖÖ ú›ãüÖ ¯ÖÏŸµÖ Ö ´Öã»ÖÖ ÖŸÖ ŸÖÓ¡ÖÖ“ÖÖ †¾Ö»ÖÓ²Ö ú¹ýÖ ´Öã»ÖÖ ÖŸÖ †ÖãÃÖæ“Öß ³Ö¹ýÖ ‘ÖêŸÖ»Öê»µÖÖ ´ÖÖ×ÆüŸÖß“µÖÖ †Ö¬ÖÖ¸êü ÖÖ»Öß»Ö
×ÖÂ úÂÖÔ ´ÖÖÓ›ü»Öê Öê»Öê.

×ÖÂ úÂÖÔ :

Ö´ÖãµÖÖŸÖ  ×Ö¾Ö›ü»Öê»µÖÖ 100 ×¾Ö¤üµÖÖ£µÖÖȬ Öî úß ú»ÖÖ ¿ÖÖ ÖêŸÖß»Ö ×¾Ö¤üµÖÖ£Öá  ´ÖÆü¢Ö´Ö †ÖÆêü. ²ÖÆãüÃÖÓ µÖ ×¾Ö¤üµÖÖ£µÖÖÕ“ÖÖ
ãú™ãÓü²ÖÖ“ÖÖ ¿ÖêŸÖß ¾µÖ¾ÖÃÖÖµÖ ú¸ü ÖÖ¸üê †ÖÆêü ‹ ú“ÖŸÖãÔ£µÖÖÕ¿Ö ×¾Ö¤üµÖÖ£Öá ×¿Ö Ö Ö ‘ÖêŸÖ †ÃÖŸÖÖÓÖÖ †Ö¯Ö»µÖÖ ¿Öî Ö× Ö ú Ö“ÖÖÔÃÖÖšüß ¾Ö
ãú™ãÓü²ÖÖ“Öß •Ö²ÖÖ²Ö¤üÖ¸üß ´Æü ÖæÖ ²ÖÖÆêü¸ü ÖÖê ú¸üß ú¸üŸÖÖŸÖ. ŸµÖÖ´Öãôêû †ÃÖê ×¾Ö¤üµÖÖ£Öá ´ÖÆüÖ×¾Ö¤üµÖÖ»ÖµÖÖŸÖ ×ÖµÖ×´ÖŸÖ µÖê¾Öæ ¿Ö úŸÖ

ÖÖÆüß. ²ÖÖÆêü¸ü ÖÖ¾ÖÖÆæüÖ µÖê ÖÖ·µÖÖ ×¾Ö¤üµÖÖ£µÖÖÕ“Öê ¯ÖḮ ÖÖ ÖÆüß •ÖÖÃŸÖ †ÖÆêü. ŸÖê ²ÖÃÖÖê ¯ÖÏ¾ÖÖÃÖ ú¸üŸÖ †ÃÖ»µÖÖ“Öê ×¤üÃÖæÖ †Ö»Öê
ŸµÖÖ¯Öî úß úÖÆüß ×¾Ö¤üµÖÖ£µÖÖÕÖß ú»ÖÖ¿ÖÖ ÖêŸÖ ˆ¯Ö»Ö²¬Ö †ÃÖ»Öê»µÖÖ ²ÖÃÖ ¯ÖÖÃÖ µÖÖê•ÖÖê“ÖÖ »ÖÖ³Ö ‘ÖêŸÖ»µÖÖ“Öê »Ö ÖÖŸÖ †Ö»Öê. ŸÖ¸ü
úÖÆüß ×¾Ö¤üµÖÖ£Öá ú´Ö¾ÖÖ ¾Ö ×¿Ö úÖ µÖÖê•ÖÖêŸÖ úÖ´Ö úºþÖ †Ö¯Ö»Öê ×¿Ö Ö Ö ¯Öæ ÖÔ ú¸üßŸÖ †ÖÆêü. 75% ×¾Ö¤üµÖÖ£Öá

´ÖÆüÖ×¾Ö¤üµÖÖ»ÖµÖÖŸÖ ×ÖµÖ×´ÖŸÖ µÖêŸÖÖŸÖ ¯Ö¸ÓüŸÖæ ŸµÖÖ¯Öî úß 69 % ×¾Ö¤üµÖÖ£Öá ŸÖÖ×ÃÖ úÖÓÖÖ ˆ¯ÖÛÃ£ÖŸÖ †ÃÖŸÖÖŸÖ. ´ÖÆüÖ×¾Ö¤üµÖÖ»ÖµÖÖŸÖ
¾Öêôêû¾Ö¸ü ŸÖÖ×ÃÖ úÖ ÆüÖêŸÖ †ÃÖ»µÖÖ“Öê ×¾Ö¤üµÖÖ£µÖÖÕÖß Ö´Öæ¤ü êú»Öê. ²ÖÆãüÃÖÓ µÖ ×¾Ö¤üµÖÖ£µÖÖÕ“ÖÖ ˆ¤üË¤êü¿Ö ×¿Ö Ö Ö ‘Öê¾ÖæÖ ÖÖê ú¸üß
ú¸ü µÖÖ“ÖÖ †ÖÆêü. µÖÖ ÃÖ¾ÖÔ ×¾Ö¤üµÖÖ£µÖÖÕÖÖ ×¿Ö Ö ÖÖÃÖÖšüß ãú™ãÓü²ÖÖŸÖæÖ ÃÖÆü úÖµÖÔ ×´ÖôûŸÖê. ´ÖÆüÖ×¾Ö¤üµÖÖ»ÖµÖÖŸÖß»Ö ´ÖÆü¢Ö´Ö ×¾Ö¤üµÖÖ£Öá

×¿ÖÂµÖ¾Öé¢Öß“ÖÖ »ÖÖ³Ö ‘ÖêŸÖ †ÃÖ»µÖÖ“Öê ×¤üÃÖæÖ †Ö»Öê. ¯Ö Ó̧üŸÖã ×¿ÖÂµÖ¾Öé¢Öß ¾Öêôêû¾Ö¸ü •Ö´ÖÖ ÆüÖêŸÖ ÖÃÖ»µÖÖ´Öãôêû ×¾Ö¤üµÖÖ£µÖÖÕÖÖ †›ü“Ö Öß
µÖêŸÖ †ÃÖ»µÖÖ“Öê •ÖÖ Ö¾ÖŸÖê.

×¾Ö¤üµÖÖ£µÖÖÕ“µÖÖ Öî̧ üÆü•Ö¸üß ÃÖÓ¤ü³ÖÖÔŸÖ †¬µÖµÖÖ êú»Öê †ÃÖŸÖÖ ²ÖÖÆêü¸ü úÖ´Ö ú¸üŸÖ †ÃÖ»µÖÖ´Öãôêû ŸÖê ´ÖÆüÖ×¾Ö¤üµÖÖ»ÖµÖÖŸÖ ×ÖµÖ×´ÖŸÖ
µÖê¾Öæ ¿Ö úŸÖ ÖÃÖ»µÖÖ“Öê ×¤üÃÖæÖ †Ö»Öê µÖÖ´ÖÖ Öê ŸµÖÖÓ“Öß ÆüÖ»ÖÖ Öß“Öß †ÖÙ£Ö ú ¯Ö×¸üÛÃ£ÖŸÖß †ÃÖ»µÖÖ“Öê »Ö ÖÖŸÖ µÖêŸÖê. µÖÖ ÃÖÓ¤ü³ÖÖÔŸÖ
úÖÆüß ×¾Ö¤üµÖÖ£µÖÖÕÖß  ×ÖµÖ×´ÖŸÖŸÖÖ ¯ÖÖôû µÖÖÃÖÖšüß ÃÖŒŸÖß ú¸üÖ¾Öß, ´ÖÖ ÖÔ¤ü¿ÖÔÖ ú¸üÖ¾Öê ¾Ö ¤Óü›ü †Ö úÖ¸ü»ÖÖ •ÖÖ¾ÖÖ †ÃÖê Ö´Öæ¤ü
êú»Öê.
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