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MESSAGE

It gives me immense pleasure to state that the editorial board of A Compendium of
Research articles by Budding Researchers™ is publishing fourth volume containing the
articles of multidisciplinary research work. It has been possible due to continuous efforts taken
by budding researcher supervisors and co-ordinator of ""Research Promotion Scheme for the
Students™. Certainly such research activity is an opportunity to the students to tap and execute
their innovative ideas which motivate them to establish the scientific mindset and opt for
research career.

I congratulate all the members of the editorial board of this volume and extend best

wishes to budding researchers.

e

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

It indeed a matter of great pleasure that KCE Society’s Moolji Jaitha College is
publishing the fourth volume of compendium of research articles of the projects undertaken by
students of PG and UG departments in the Faculty of Science and Arts. Under the special
initiative of “Research Promotion Scheme for Students (RPSS)” as recommended in CPE
scheme of UGC, under graduate and post-graduate students have been provided with golden
opportunity to undertake multi-disciplinary projects and thereby get the exposure to the
scientific and methodological research. From past years RPSS scheme has been continued
under the sponsorship of KCE Society’s Moolji Jaitha College. This year 35 projects have
been completed by 74 students under the supervision of 37 dedicated teachers of 18
departments of Faculty of Science and Arts.

Launching new initiative is always easy, but sustaining it for a long period is always
difficult. Therefore, the efforts taken by the teachers, students and co-ordinator of RPSS for

bringing out the fourth volume is commendable.

b
Anil Rao

Principal
M. J. College, Jalgaon.

Knowledge is Power



EDITORIAL

Greatness is not in where you stand, but in the direction you are moving. | am very
much pleased to handover the fourth volume of *“Research Articles by Budding
Researchers” Vol.-4, 2013, which is the outcome research projects sponsored by K. C. E.
Society’s M. J. College, Jalgaon. This is year 35 projects have been completed by 74 students

under the supervision of 37 teachers of the 18 departments of Faculty of Science and Arts.

The overwhelming response from students of PG and UG classes shows the research

attitude among them and dedicated commitments to research activity.

I am extremely thankful to our mentor Mr. Nandkumar G. Bendale, Hon’ble President,
KCE Society, Jalgaon for his constant encouragement in executing the innovative activities. |
express my sincere thanks to Principal A. G. Rao for his continuous inspiration and motivation
during this research activity.

I am thankful to budding researchers and project supervisors for successfully
completing their research projects and preparation of research articles in time for this volume.

I extend my wholehearted thanks to Dr. S. B. Attarde, Prof. D. H. More, Dr. B.S.
Chaudhari, Dr. Vishwakarma, North Maharashtra University, Jalgaon and Dr. J. N. Ahirrao, Z.
B. Patil Jaihind College, Dhule for examining the projects. | acknowledge all the known and

unknown efforts for bringing out this volume.

Thanks are due to Khandesh College Society for granting financial assistance for this

Research Promotion Scheme for students.

I wish the budding researchers a bright research carrier. I am sure that dynamism of
this activity shall be maintained in future also.

Dr. Vishvanath Zope,
Co-ordinator,
Research Promotion
Scheme for Students (RPSS).
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Synthesis of hydrazide—precursor of various heterocyclic compounds

S. A. Patil, S. N. Patil and J. D. Bhirud*
Post Graduate Research Center, Department of Chemistry, Moolji Jaitha College
Jalgaon,

ABSTRACT
Ester are valuable building block in organic chemistry, medicinal chemical industry and

material industries .We report here in efficient method for the preparation of hydrazide from
corresponding ester. Acid hydrazide in view of their high reactivity and also important starting
material and intermediate in the synthesis of certain amide. Aldehyde and heterocyclic
compound which is biologically active. Hydrazide have wide range of antibacterial activities.

Key words:ester, hydrazide, heterocyclic compound

*Address to whom the correspondence should be made
INTRODUCTION:

Esters are extensively used for preparing flavoring essences, cosmetics ingredients e.g.
ethyl format has raspberry essence and isoamyl acetate in pear essence they are used in
artificial scents used in industrial solvents,® . This solvents used for drugs and
antibiotics, oil, paints varnishes and gum. Some of the esters are also shows
antidepressant®®  activity. One of the most objectives of organic and medicinal
chemistry in the design, synthesis and production of molecule having a value as human
therapeutic agents®. Some widely used antibacterial drugs such as furacilin, furazolidone
and ftivazide are known to contain hydrazone group®. Hydrazides are important
intermediates in organic synthesis® especially in the preparation of pharmaceutical and
agrochemicals. Acids Hydrazides constitute an important class of biologically active
organic compounds reported Hydrazides are wide range of antibacterial activity’,
tuberculstatics®.

MATERIAL AND METHORD:

All reagents used were of analytical grade. Solvent were distilled before use. Melting
points were determined in open capillary method and are uncorrected. Completion of
reaction checked by TLC. IR Spectra recorded on Shimadzu FT-IR with KBr.

Synthesis of Ester from Corresponding Acids

Aromatic benzoic acid (30mmol) and 20 ml of ethyl alcohol were added to round
bottom flask attach to reflux condenser. Add few drops of H,SO, into reaction mixture
slowly with constant stirring. After addition Reflux for 4 hr, the progress of reaction
was monitored by TLC. The reaction mixture was allowed to cool and was transferred
into water.
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The whole mixture transferred into separation funnel and extracted with CH,Cl, (20ml)
and washed with 10% sodium carbonate solution till the acid was removed and dry over
MgSQO,.

Synthesis of Acid Hydrazides from esters (5a-e)

COOEt CONHNH,
R C,HsOH R
+  NH,.NH,
R, Reflux, 8h R,
R, R2

Corresponding ester (10mmol), hydrazine hydrate (50mmol) was mixed into ethanol (25ml) and
reflux for 8 h. the reaction mixture monitored by TLC. After completion of reaction the excess
solvent was removed under vacuum and residue was filtered, washed, dried and recrystalised
with ethanol to give acid hydrazides (5a-€).

RESULT AND DISCUSSION:

Table 1 - Acid Hydrazides

m.p Time Yield IR VALUE
No. Product (°C) (Hr) (%)
CONHNH,
5a 112 7 hr 50 min 75 852,1024,1292,1600,
1720.
CONHNH,
852, 1024, 1292,
>b E::' 228 8 hr 7 11310,1597, 1710,
NH2 3422.
CONHNH,
. 846,1018,
5¢ [::! 205 | 7hr30min | 70 | [Tl S 0
NO2 1740.
CONHNH,,
5d ©\ 150 8 hr 71 775,1020,1345,1520,
NO, 1610,1730
CONHNH,
Se OH 130 8 hr 62 775,1020,1345,1520,
1610,1730
CONCLUSION:

Thus, under all the above mention condition in the report all reaction carried out cleanly
and none of the byproduct were detected .Formation of ester is acid catalyzed, mild
reaction condition, high efficiency, high yield of products and commercially readily
available starting material.
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Synthesis and Stabilization of Silver Nanoparticles
by Potassium Halide

P. S. Mahajan, M. M. More and Y.B More*
Post Graduate Research Center, Department of Chemistry,
Moolji Jaitha College Jalgaon, 425001.

ABSTRACT

In the present investigation the silver nano-particles were synthesized and stabilized by
potassium halide ( KCI, KBr and K1) in aqueous environment at room temperature. The
silver nano-particles was characterized by UV spectrophotometer and dynamic light
scattering. In UV spectrophotometer absorption maxima of synthesized silver nano-
material was found to be 400-410 nm and in DLS analysis size found to be30- 50 nm in
diameter.

Key words: nanoparticles, Potassium halides

*Address to whom the correspondence should be made

INTRODUCTION:

Nanotechnology is the design of objects with dimensions conveniently described in
units of nanometers (10-9m). The dimensions of nano-particles lie between the width of
a DNA double helix (2 nm) and the size of viruses (tens to hundreds of nanometers).
From a chemical viewpoint, the synthesis of nano-particles in solution (colloidal
solution) requires the use of methods allowing a precise control over the size and the
shape of the nano-particles to yield a set of monodisperse nano-particles displaying a
specific property. In general, the synthesis of metal nano-particles in solution is carried
out by the use of the following components:

) metal precursor;

i) reducing agent and

iii) stabilizing agent.

MATERIALS AND METHODS:

10ml 1mM of AgNO3, was taken in 50 ml beaker and kept on a magnetic stirrer
.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 pale yellow. After that 0.6ml of 0.01
M stabilizing agent was added to above solution and stirred vigorously, till room
temperature attained. The synthesized Ag NPs were kept at room temperature for 24 hrs
before using to let unreached NaBH, escaped. The synthesis was achieved by using 1:3
molar ratio solution of Ag" and NaBH.. The stabilizer used was 1 x10™ M.
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Qualitative characterization of silver nano particles:-Surface plasmon resonance (SPR)
of synthezied silver nanoparticles stabilised by different stabilising agents.The blue
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RESULT AND CONCLUSION:
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The different methods for synthesis of Metal nanoparticles are available, in this some
are Chemical and Hazardous to environmental effects. In present study and
investigation the Silver nanoparticles stabilized by different stabilizers has been
successfully prepared by using Crighton’s method. With the colour change in reaction
mixture or pot pale yellow indicates the formation of Sivler Nanoparticles and that was
confirmed by UV spectroscopy which shows surface Plasmon resonance near 400-420
nm. Qualitative characterization from the Surface Plasmon Resonance indicates that the
Ag NPs have different size and may be different shapes (Figure 1). In the Dynamic light
scattering analysis for size measurement of engineered Silver nanoparticles was found
in between 31 to 50 nm. The most active Ag NP was the one stabilized with KCI, KBr
and KI. Further, the dependence of catalytic activities of the Ag NPs synthesized on the
stabilizing materials is a possible indication of role of stabilizing agents.

REFERENCES:
1. S. N. Batchelor; D. A. Carr; R. J. Crowford and L. Fairelough; Patent Int.
Publication No. WO 01 44127

2. K. Hunger; Industrial Dyes Chemistry Properties and Application; Wiley-VCH,
Heidelberg, 2003.

3. N. Gupta; H. P. Singh; R. K. Sharma; J. Mol. Catalysis A: Chemical; 2011.

4. K. K. Sharma; P. O’Neill; J. Oakes; S. N. Batchelor; B. S. M. Rao; J. Phys. Chem.
A, 2003.

5. J. A. Crighton; D. G. Edon; J. Chem. Soc. Faraday Trans. 1991.
6. H.Remita; I. Lampre; M. Mostafavi; E. Balazat; S. Buffard; Rad. Phys. & Chem. 2005.
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Green synthesis of Chalcone

N. R. Mahajan, L. B. Joshi and V. S. Narkhede*
Post Graduate Research Center, Department of Chemistry, Moolji Jaitha College Jalgaon,
425001.

Email :- vinavijaybhole@yahoo.co.in

ABSTRACT

Condensation of 9-anthraldehyde with aromatic acetophenones gave chalcones (Z)-3-
(anthracen-10-yl)-1-(phenyl)prop-2en -1-one by known method with slight variation
using LiOH catalyst.

Key words: LiOH, 9-anthraldehyde, chalcones, aromatic acetophenone.

*Address to whom the correspondence should be made

INTRODUCTION:

Chalcone are important class of natural product belonging to flavonoids family. These
synthesized chalcone shows many biological activities. Such as Anti-malarial®, Anti
bacterial®, anti-fibrogenic®, anti-cancer®, anti-trichromonal®, anti-immaflametory®, anti-
leishmania’, potential cytotoxic agent, anti-microbial agent, anti-viral, anesthetics,
mydriates, anti-oxidant®, anti-tubercular® *°.

Chalcones are key precursors in synthesis of many biological important heterocycles
such as Benzotiazpine®, 1,4diketone™, Flavone®®, Flavanone, pyrimidine derivative.
Some of these reactions are performed on solid support, promoted by infrared,
ultrasound or microwave and grinding method. With different catalyst such as NaOH
,KOH ,LiOH. We here by report the synthesis of few chalcones by condensation of 9-
anthraldehyde with substituted acetophenone by known method with slight variation
using green catalyst LIOH.

MATERIAL AND METHODS:

1. Chemicals and Reagents:

All Reagents used were of analytical grade. Solvents were distilled before use.

2. Melting Points:

Melting points were determined in Open Capillaries and are uncorrected.

3. IR Spectrum:

IR spectra were recorded on Shimadzu FT-IR (Affinity model) using KBr.

4. Thin Layer Chromatography:

Thin layer chromatography plates were obtained from silica gel slurry prepared in
Chloroform. The TLC was performed Using N-Hexane: Ethyl acetate (80:20%) iodine
vapour chamber was used as detecting agent.
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Synthesis of(Z)3-(anthracen)-10yl-1-(phenyl)-prop-2en-1-one using LiOH:
Ry

R3 ¢HO LiOH

.
Rz

Ry 0

R1
CH
\\CH

a) R =OH,R’*=H ,R**H ,R*H, R°=H

b) R* =H,R*=H ,R*H ,R*H, R°=H

¢) R' =H,R*=H ,R**0CH; ,R**H, R>=H

d) R* =H,R*=H ,R*H ,R**CHs, R°=H

9Anthraldehyde (4.6 ml, 0.038mole) and equimolecular amount of Substituted
acetophenone, 10% LiOH (20ml) was dissolved in 20 ml ethanol with stirring. The
resulting mixture was stirred for 1-1.5 hrs. After completion of reaction the mixture was
poured into ice cold water. The Separated solid was filtered, washed with water and
crystallize from ethanol to give chalcone derivative .

RESULT & DISCUSSIONS:

sr. m.p. (o) | |
No Product Known/ Time (hr) Yield (%)
) Literature

(2)-3-(Anthracen-10-yl)-1-(2- 0

a hydroxyphenyl) prop-2-en-1-one 102C 1 hr 76
(2)-3-(Anthracen-10-yl)-1-phenyprop-2-

b | en-1-one 106°C 1hr 80
(2)-3-(Anthracen-10-yl)-1-(3- 0

C methoxyphenyl) prop-2-en-1-one 98°C 1 hr 8
(2)-3-(Anthracen-10-yl)-1-m-tolyl prop-2-

d en-1-one 100°C Lhr 7
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CONCLUSION:

In conclusion, the merits of our work are as follow:
1. Hazardous organic solvents are avoided.

2. LiOH is green catalyst.

3. LiOH is easy to handle as it is comparatively less hygroscopic than other alkali
metal hydroxides.

4, Use of catalytic amount of base.
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Study of Activity and Activity Coefficient of Various Salts
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ABSTRACT
Activities and activity coefficient measurements plays an important role in the study of
electro chemistry. Different concentrated cells without transferences, various salt
solutions have been use and there emf (electro- motive force) have been recorded to
evaluate the activity and activity coefficient of the salt. The effect of addition of salt on
activity and activity coefficient has also been studied.
Key Words: Activity, activity coefficient, salt, potentiometry.
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INTRODUCTION:

Electrolyte: The substance which is in dissolve state ionized and conducts electricity is
known as Electrolyte. e.g. KCI, NaCl, CuSO,, CH3COOH etc. The substance which
ionized completely in its solution is known as strong electrolyte. The substance which
ionized poorly in its solution is known as weak electrolyte. The substance which do not
produced ions in dissolved in fused state and do not conduct electricity is known as non-
electrolyte. e.g. Sugar, Petrol, Starch, Urea etc. When an electric field is applied through
the solution of electrolyte, then the ion moves towards the respective electrode. Such
solution is known as electrolyte.

lonic strength: According to Debye Huckel theory ionic strength is represented by
1

symbol p. It is defined by, p = E[Clzlz +CyZ,*  +....], Where, Cy1, Cyp,-- are the

concentration of different ions in gm ionic weight per liter. Z;, Z,, -- are the valiancy of

1
respective ions. Therefore, = > Y Cizf

In case of 1 — 1 type of electrolyte ionic strength is equal to concentration while for
other type it is not true.

(i) Potassium chloride (KCI): It is 1-1 type of electrolyte i.e. valence of cation and
anion is 1.The ionization is represented as, KCI —> K" + CI', Let C mole per liter be
the concentration then, p(naciy =C, Thus ionic strength for 1-1 type electrolyte is equal
to concentration.

i) Barium chloride (BaCl,): It is 2-1 type of electrolyte. The ionization is
represented as, BaCl, —= Ba"™" + 2CI", Let C moles per lit be the concentration then,
M @aciz) = 3C, Thus in case of 2- 1 type ionic strength is equal to 3 times the
concentration (CaCl,, ZnCl,, MgCl, etc.) The same result can also be obtained for 1-2
type electrolyte (Na, CO3, K; SOy).
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iii) Aluminum sulphate [Al, (SOg4)3]: It is 3-2 type electrolyte. The ionization is
represented as,
Al; SOs)s —» 2A ™" +350, ~, Let C moles liter be the concentration, u= 15 C,

These examples shows that the ionic strength of the solution is determine not only be
stoichiometric concentration of the electrolyte but also the valences of its ions.

Activity and Activity coefficient of strong electrolyte: Activity is the corrected
concentration. It is corrected by taking into consideration of inter ionic attractive forces.
For dilute solution activity and concentration are same and their ratio is unity. For the
solution of higher concentration the activity and concentration are different and their
ratio is not unity. This ration is called as activity coefficient.

Consider the electrolyte AXBY which ionizes in the solution according to equation.
AxBy —» x A” +yB”

Where Z ;. and Z . are the charges for cation and anion respectively. The activity a, of

the electrolyte is, given by equation. If C., C. be the concentration of cation and anion

in gm ionic weight per litre and f. and f. are the activity coefficient of the respective ion,

then a,=C,f,anda =C.f.

a= (C.:f) (C.f)Y=C,*f,*CYfY anda; = (C.*fY) (f.* £.Y), The mean activity

(ap) isgivenas a, :[Cf (xxyy)%]v sa,=C"f'x*y’

Debye Huckel theory of activity coefficient (Debye — Huckel Limiting Law): When
electrolyte dissolves, it produces positive and negative ions and there exist electrostatic
attraction between the charged ions. Debye Huckel proposed this theory for activity
coefficient of electrolyte in terms of electrostatic attractions operated between ions in
the solution. They assume that electrically charged particles in the solution are similar to
other charges. Therefore it obeys Coulomb law. The Coulomb’s law is stated as “the
forces of attractions or repulsion between the charges vary directly to the product of
charges q; and gz and inversely with square of the distance r between them.” Force =

1 L i . :
E[%) , the proportionality constant D is known as dielectric constant of the

medium. It is determine by the medium in which charges are immersed. Due to these
forces the distribution of ions throughout the solution is not random. But it is such that
any central positive ion is surrounded by an atmosphere of other ions whose net charge
IS negative; on the other hand the central negative
ion is surrounded by an atmosphere of positive
charge. Due to presence of atmosphere about on
ion there exist potential (¢1) on the ion. Potential

ek e 7 val
D(1+ kai), wnere, i — valence

of central ion, e — Electronic charge, a; — lonic
diameter. Due to ionic atmosphere the solution posses excess of electrical free energy

ﬁ,
- logf

| isgivenas, & =
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than the solution would have in absence of ionic atmosphere. The activity coefficient f;
is given by the equation which is known as Debye Huckel Limiting law as log f =- A

Z, Z_\/Z . This equation is useful to calculate activity and coefficient activity of all

strong electrolytes at high dilution and at given temperature. The graph of — log Vs\/;

Is straight line passing through origin as shown in Figure. The slope of the graph
depends on type of the electrolyte.

METHODOLOGY:

The concentration cell using calomel, platinum and silver electrodes were constructed to
measure the emf of solutions of hydrochloric acid and silver nitrate. The potentiometer
used for the experimental work is Perkin almer make.

RESULTS AND DISCUSSIONS :

The mean activity coefficient of hydrochloric acid have been found to be 7 + =0.9082.
The mean activity coefficients of hydrochloric acid and silver ions are as shown in table
I and I1. It has been observed that the activity coefficient decreases with increases ionic
strength up to 0.604. Further ionic strength remains almost constant.

Table-1: Mean activity coefficient of HCI in Aqueous solution using platinum and
calomel electrode.

Molarity | Observed emf value 4 Molarity | Observed 4
of HCI in pt.electrode & of HCI emf value
(m) calomel electrode Sol" (m) | (E) volt.
(E) volt. 0.12 0.296 1.987
0.12 0.440 0.694 0.054 0.271 7.181
0.054 0.425 0.358 0.025 0.236 30.676
0.025 0.420 0.854 0.014 0.206 98.245
0.014 0.410 1.853 0.011 0.201 137.72
0.011 0.396 3.098

Table -111 Effect of ionic strength on activity coefficient of silver (Ag) ion in 0.01m
silver nitrate solution.

Con e.m.f | Molarity | lonic E+0.05916log /m1 Acti.coeffi- cient

KNO;3 | (E) (m) strength | m; (V)

g
1 0.018 | 0.198 0208 -0.02360 0.444 3.14x104
2 0.024 | 0.396 0.406 0.00019 0.629 1.24x10"
3 0.026 | 0.594 0.604 0.01261 0.770 7.66x10%
4 0.030 | 0.792 0.802 0.02400 0.889 3.63x10%
5 0.032 | 0.990 1 0.03174 994 3.63x10"
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CONCLUSION:

Activity and activity coefficients determined potentiometrically for 0.12 M solution are
0.694and 3.14x10™ respectively.
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One-Pot Multicomponent lodine Catalyzed Synthesis Of 4H-Pyrano
[2,3-C] Pyrazoles In Water
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ABSTRACT
Several pyranopyrazoles are synthesized by an iodine catalyzed four component
reaction at 25°c in water. The yields are excellent, procedure is simple, efficient and
environmentally benign.
Keywords: lodine, pyranopyrazoles, aldehydes, ethyl acetoacetate, hydrazine hydrate
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INTRODUCTION:

Multi component reactions (MCR’s) have become an important tool for the efficient
synthesis of a wide variety of organic molecules™™. In recent years, organic reactions
conducted in ag. Media have also received attention from chemists because of the
environmental concern*®. Pyranopyrazoles and their derivative , on the other hand, are
very important class of organic compounds due to their biological and pharmacological
activities’. In addition to their known bactericidal, fungicidal and herbicidal activities,
they exhibit analgesic, anti-inflammatory activity and act as vasodilators and
hypotensive and hypoglycemic agents®™°. Substituted 6-aminopyrano[2,3-c]pyrazoles
were  first synthesized by the reaction between 3-methyl-5-pyrazolone with
tetracyanoethylene' Recently, pyranopyrazoles are synthesized by a two component
reaction involving pyran derivative and hydrazine hydrate'® and by a four component
reaction involving ethylacetoacetate, hydrazinehydrate, aldehyde and malononitrile®.

lodine, on the other hand, has been used extensively as a catalyst due to its inherent low
toxicity, electrophilicity and due to ease in handling'®. The attractive features of iodine
as catalyst and in continuation with the work on the use of simple, nontoxic and readily
available chemicals in the synthesis of biologically important molecules™™® herein is
reported a rapid four component synthesis of biologically significant pyranopyrazoles
using catalytic amount of iodine under extremely mild condition.

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. The purity of compound
was checked by TLC, IR spectra were recorded on shimadzu FT-IR (Affinity model)
using KBr pellets.

Synthesis of 4H pyrano[2,3-c]pyrazoles using iodine(1-6):

In a 50 ml round bottom flask, a mixture of hydrazine hydrate (10 mmol),
ethylacetoacetate (10 mmol), p-anisaldehyde (10 mmol), malononitrile (10 mmol) and
iodine (0.05mmol) was taken in 5 ml water and stirred vigorously at 25°% for
appropriate time the precipitate thus obtained was filtered off, washed with water



A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 16

followed by ethyl acetate/light petrol (2:8), and then purified by recrystallization from
ethanol to get corresponding pyrano pyrazole in pure and crystalline form.

O
7S
R—, CN NH, lodine water
= AN 5-10 min, 80-90%
+ + NH,-H,0 + .
CN /oo
H (@]

R=-Cl, -NO,, -Me, -OMe, -OH

RESULTS AND DISCUSSIONS:

The authenticity of the compounds was established by comparing their melting points
and IR spectral data with the data reported in literature. The results are summarized in
Table-1.

Table-1
Sr. Compound M.P Time Yield IR Frequency (cm™)
No. ‘c) (min) (%)

1. | 6-amino-1,4-dihydro-3-methyl-4- 3350(N-H), 1550
phenylpyrano[2,3-c]pyrazole-5- 210 5 78.57 | (CH=CH), 2230 (CN),
carbonitrile 1150, 1200 (C-0-C)

2. | 6-amino-1,4-dihydro-4-(4- 3320(N-H), 2230(CN),
methoxyphenyl)-3- 238 7 73.33 | 1510(CH=CH), 1170(C-
methylpyrano[2,3-c]pyrazole-5- 0-0).
carbonitrile

3. | 6-amino-4-(2-chlorophenyl)-1,4- 2325(CN), 1590(CH=CH),
dihydro-3-methylpyrano[2,3- 132 10 80.06 | 1040(C-O-C), 750(C-Cl).
c]pyrazole-5-carbonitrile

4. | 6-amino-1,4-dihydro-3-methyl-4- 2240(CN), 3020(C-H Ar.),
p-tolylpyrano[2,3-c]pyrazole-5- 140 10 81.20 1620 (CH=CH), 1225(C-
carbonitrile 0-C), 3340(N-H)

5. | 6-amino-1,4-dihydro-4-(3- 2180(CN), 3300-3400(N-
methoxyphenyl)-3- 138 8 72.69 H), 1600(CH=CH),
methylpyrano[2,3-c]pyrazole-5- 1170(C-0-C).
carbonitrile

6. | 6-amino-1,4-dihydro-4-(3,4,5- 3200-3250(N-H),
trimethoxyphenyl)-3- 214 10 62.86 2230(CN), 1590
methylpyrano[2,3-c]pyrazole-5- (CH=CH), 1150(C-0-C),
carbonitrile 769

CONCLUSION:

The iodine catalyst used to accelerate the reaction is inexpensive, nontoxic and
environment friendly. The reaction procedure is very simple and involves simple
workup, and therefore it is applicable to large-scale preparation of these biologically
important and valuable pharmaceutical chemicals.
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ABSTRACT

Biosorption is a technique that can be used for the removal of pollutants from waters,
especially those that are not easily biodegradable such as metals and dyes. In this study,
heavy metal resistant bacteria were isolated from sewage waters and industrial drainage
water and were tested for their biosorption potential. The isolates were characterized for
their heavy metal resistivity and minimum inhibitory concentration for lead(Pb) .The
MIC for the isolates A and B were 450 ppm and 500 ppm respectively for lead(Pb).
Biosorption experiments were carried out under optimum conditions and the biosorption
potential of isolate A was about 80% and for isolate B it was about 90%.Curing of the
plasmid was performed to determine the role of plasmid in heavy metal resistance of the
bacterial isolates.

Keywords: Biosorption, bacteria, heavy metal, Minimum inhibitory concentration,
curing.
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INTRODUCTION:

Biosorption can be defined as the passive uptake of toxicants by dead/inactive
biological materials or by materials derived from biological sources. Biosorption is due
to a number of metabolism-independent processes that essentially take place in the cell
wall, where the mechanisms responsible for the pollutant uptake will differ according to
the biomass type.

Biosorbents for the removal of metals/dyes mainly come under the following categories:
bacteria, fungi, algae, industrial wastes, agricultural wastes and other polysaccharide
materials. In general, all types of biomaterials have shown good biosorption capacities
towards all types of metal ions[2]. The concentration of lead in surface and ground
water ranges from traces of 0.04 mg/l to about 0.01 mg/I. Industrial and mining sources
contribute to lead pollution. The health effects of lead are neurotoxic and mainly affects
the three systems viz. blood forming system, nervous system and renal system.

MATERIALS AND METHODS:
1. Isolation of micro organisms from the samples-

Nutrient agar medium amended with 100mg/litre of heavy metal salt was used as the
medium.Serial dilutions of the sample was carried out and Pour plate technique was
performed with the dilution 10 ° and 10 “7.Incubate the plates at 37° C for 24 hrs.

2. Determination of heavy metal resistant bacterial isolates [4]-Heavy metal salt
solutions were prepared in different concentrations,10, 20, 40, 60, 80 and 100
mg/L.Each plate was spread with overnight cultures of appropriate organisms.To each
of the plate 100 pl of appropriate metal salt solutions were added in each wells of 10



A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 20

mm in diameter and 4 mm in depth and incubated at 37°C for 24 h. After incubation,the
zone of inhibition was measured. A zone size less than 1mm scored as resistant strain.

3. To determine Minimum inhibitory concentration (MIC) of the isolate for heavy
metal (Lead) [1]- Nutrient agar medium + Heavy metal salt solution (100 ppm, 200
ppm, 300 ppm, 400 ppm , 500ppm).Spread overnight grown culture on respective
plates. Incubate at 37° C for 24 hours.

4. Biosorption of heavy metal by the isolates-Stock solutions of lead were prepared
in different initial concentrations i.e. 20ppm, 40 ppm ,60 ppm, 80 ppm ,100ppm in
nutrient broth. Each flask was then inoculated with 5% i.e. 2.5 ml of overnight grown
culture and incubated on a rotary shaker at 120 rpm for 24 hrs. After 24 hrs. bacterial
cells were removed by centrifugation and residual concentration of metal in the broth
was determined by AAS.

5. Curing of plasmid from isolate and determination of role of plasmid in heavy
metal resistance: The cells were grown with ethidium bromide(100 pg/ml) and then
spread on nutrient agar plates, one containing metal salts and other not containing.
Replica plates for both media were incubated at 35°C.Plasmids were thought to be
eliminated from those colonies that grow on metal free medium only.

RESULTS AND DISCUSSION:

Six bacterial isolates were obtained from the isolation procedure and their cultural and
morphological characteristics were recorded. Out of the six isolates Isolate A and
Isolate B were further considered for biosorption studies.

The plate diffusion method indicates the ability of isolates as heavy metal resistant or
sensitive. Thus both the isolates A and B are resistant to Lead.

The minimum inhibitory concentration of the bacterial isolates was determined and
found as for Isolate A-450 ppm and for Isolate B-500ppm.

Isolate A showed approximately 80% adsorption of Pb. Isolate A has the ability to
adsorb the Pb at a maximum level of 100 mg/L. Isolate B was considered to be the most
effective biosorbent because of its high adsorption capacity when compared to Isolate A
and adsorbed 86.9% of Pb.

Plasmid was not cured from the bacterial isolates.One probable reason may also be that
the resistance to heavy metal showed by the organism must be not due to plasmid but
due to other mechanisms. To survive under metal-stressed conditions, bacteria have
evolved several types of mechanisms to tolerate the uptake of heavy metal ions. These
mechanisms include the:

o Efflux of metal ions outside the cell

e Accumulation and complexation of the metal ions inside the cell

¢ Reduction of the heavy metal ions to a less toxic state
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CONCLUSION:

A laboratory scale biosorption experiment was carried out at flask level and the
biosorption efficiency of the isolates, from effluent samples from industrial area,
towards the metal concentration i.e. Lead was determined.The isolates showed high
potentials for adsorption of lead.The isolates were found to be resistant to lead at very
high concentrations and also have a minimum inhibitory concentration (MIC) which is
high.This ability of the isolates can be exploited for bioremediation of heavy metals on
large scale. In the laboratory scale biosorption experiments the potential for lead
adsorption was studied and the isolate A shows approximately 80% adsorption while
isolate shows upto 90 % adsorption. This shows that both the isolates have very good
biosorption abilities.Curing of plasmid was performed to determine whether the higher
MIC shown by the organisms was contributed by the presence of plasmid or not. Since
plasmid was not cured the resistance of the organisms may be due to other efflux
mechanisms.
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ABSTRACT

Distilleries, the alcohol producing industries, are one of the major polluting industries,
as about 88% of its raw material ends up as waste. A typical cane molasses based
distillery generates 15 L of spent wash effluent per liter of ethanol produced. Around
212 distillery units in India generate more than 30 billion liters of spent wash annually.
In the present investigation microorganism were screened from its natural habitat, the
spent wash and tested for the treatment of the same. Various parameters such as BOD,
COD, TSS and TDS were measured before and after the treatment with microbial
inoculum. An isolate which was found to be more efficient in decolorizing the spent
wash can be further exploited to develop a cost effective, eco friendly biotechnology
process for treatment of distillery spent wash

Key words: distillery spent wash, phenol degradation
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INTRODUCTION :

Most of the distilleries produce ethyl alcohol mainly by fermentation of molasses.
Molasses is the dark brown liquid obtained during the manufacture of sugar. The
molasses is diluted with water, pH adjusted and fermented with a pure culture of yeast
at a controlled temperature for about two days. The yeast converts sugars to alcohol and
carbon dioxide. The fermented liquid is further distilled and alcohol recovered. The
residual liquid remaining after the recovery of alcohol (40% v/v) is called ‘spentwash’.
Hence, Effluent originating from distilleries contain large amount of dark brown colored
wastewater called molasses spent wash (MSW). This MSW is the unwanted residual
liquid waste to dispose because of low pH, high temperature, dark brown color, high ash
content, unpleasant odor and high percentage of organic and inorganic matter of which
50% may be present as reducing sugars.

Distillary spent wash is an acidic liquid (pH- 3.5-4) and contains large quantities of
organic carbon and plant nutrients like K, Ca, Mg, S, etc. Higher concentrations of
essential nutrients (P, S, Fe, Mn, Zn and Cu) and heavy metals (Cd, Cr, Ni and Pb) are
present in crude spent wash (CSW) as compared to the digested spent wash (DSW).
Spent wash is a rich source of plant nutrients, it is thus of a value as a fertilizer. It also
contains 16 per cent organic matter and sugars (2 —20%) and proteins (10 —11%) in the
dry spent wash along with mineral component. Its BOD (45,000-55,000mg/L) and COD
(90,000-1,10,000 mg/L) is high. The distillery effluent also contains 26.5 x 10° bacteria,
14.7 x 10° actinomycetes, 24.5 x 10° fungi and 18.3 x 10? yeast per ml of distillery
effluent. The color of the spent wash may be due to the molasses used for fermentation,
anthocyanins and tannins and most importantly, Melanoidin and caramels, etc. and
decomposition products.
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The liquid residues during the industrial phase of the production of alcohol are: liquor,
sugar cane washing water, water from the condensers and from the cleaning of the
equipment, apart from other residual water. Spent wash also leads to significant levels
of soil pollution and acidification in the cases of inappropriate land discharge. It is
reported to inhibit seed germination, reduce soil alkalinity, cause soil manganese
deficiency and damage agricultural crops. Waste treatment aims at the removal of
unwanted compounds in wastewater for safe discharge into the environment. Pollution
control is an essential part of the sustainable industrial growth and a cleaner
environment as well. Better process management will minimize wastewater generation
and pollution loads.

MATERIALS AND METHODS :

1. Sample collection: Distillery spent wash was collected from the distillery unit of
Madhukar Co-operative Sugar factory at Faizpur, Dist. Jalgaon and stored at 4°C.

2. Isolation and screening of fungal Isolate from Distillery spent wash: In one
experiment, sterile bacterial and fungal nutrient mediums were used for bacteria and
fungi. They were aseptically inoculated with ten percent 0.1 ml of distillery spent wash
(DSW) and Incubated at room temperature for 5 days. After incubation the isolated
colonies were inculcated in respective sterile medium with 10% DSW and solid
medium. After 5 days incubation at room temperature decolorization was observed. In
another set of experiment, five ml of distillery spent wash was inoculated in respective
50 ml nutrient medium for bacteria and fungi and incubated at room temperature for 5
days under static conditions. About 0.1 ml enriched sample was inoculated in 2 ml
sterile nutrient broth with 10% DSW tubes. It was further incubated at room
temperature for 48 hrs and then observed for decolorization.

3. Determination of decolorization: The sample was centrifuged at 12000 rpm for 10
min and decolorization was measured as absorbance at 475nm with spectrophotometer
(Shimadzu).

Percent decolorization = [(Initial absorbance -Final absorbance)X100] /Initial
absorbance

4. Determination of Chemical Oxygen Demand (COD) Open Reflux method (Maiti,
2001):

0.4g mercuric sulfate was taken in 500 ml flask. To this 20 ml diluted sample was added
followed by addition of 0.25N K,Cr,0O; (10 ml), Conc. H,SO4 (30 ml) and Ag,SO,4
reagent. After mixing, If color turns green, more Dichromate and H,SO, was added or
fresh sample with lesser aliquot was taken. Above mixture was Reflux for 2 hrs
followed by dilution up to 150-300 ml. It is followed by titration with (0.1N) Ferrous
ammonium sulphate using Ferroin indicator (100 pl). Colour changes from Bluish green
to Red wine were indicator. Blank was also processed with distilled water in similar
manner.

Chemical Oxygen Demand (COD) (mg/lit) = [(A — B) x N x 8 x 1000 ]/ ml of the
sample

Where : A = Blank, B = Test sample, N = Normality of the Titrant

5. Determination of Biological Oxygen Demand (BOD) Azide modification method.
(Aneja)
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BOD bottles (250 ml) were filled with sample. To this 2 ml MnSO, and 2 ml alkaline
lodine azide solution was added followed by shaking for 6 to 8 times. The brown
precipitate was dissolved by addition of 2 ml Conc. H,SO, again followed by shake for
6 to 8 times. 50 ml sample was taken in separate flask and titrated against 0.025 N
Sodium Thiosulphate solutions. The end point is blue to colorless when 1 % starch was
used as indicator. Blank was also performed in the same manner

Biological Oxygen Demand (BOD) (mg/Lit) = (S; — Ss) — (B1 — Bs)/ Amount of titrant
(ml)

Where : S; = 1% day sample, Ss = 5" day sample, B, = 1% day Blank, Bs = 5" day Blank
6. Total Dissolved Solids (TDS) : 100 mL sample was filtered through whatmann 42
filter paper. Filtrate was collected in Pre-weighed dish and placed on Boiling water bath

to evaporate Liquid. Plate was then placed in an oven at 100°c for 2 hours followed by
cooling in Dessicator for 30 min. The constant weight was determined.

Total Dissolved Solids (TDS) (mg/Lit) = [(W. — W;) x 10%] / Volume of sample taken
(mL)
7. Total Suspended Solids (TSS): Sample was filtered by pre-weighed, whatmann 42
filter paper (Wy). After filtration, oven dried at 100°c and constant weight (W;) was
taken

Total Suspended Solids (mg/Lit) = [(W,—- W;) x 10] /Volume of sample taken (ml)

8. Estimation of Phenol: Phenol was estimated by Folin Ciocalteau reagent method as
described previously by Palmer et al. with standard stock of 100ug/ml gallic acid and
20% Sodium carbonate (Na,COg3) solution. The optical density was measured at 620
nm.

RESULTS AND DISCUSSION :

In the present investigation, distillery spent wash (DSW) sample was collected from
nearby distillery unit for screening of efficient micro-organisms. Six fungal and 6
bacterial isolates were obtained, out of which, 4 fungal isolates and 6 isolates of bacteria
had shown decolorization with 10% DSW (table 1 and 2). However, if the concentration
was increased to 20 % they were unable to decololized the DSW. As observed in case of
fungi after 7 days of incubation no decolorization was observed on nutrient broth with
20% DSW. However when DSW was reduced to 10 %, out of 6 isolates F2, F3, F5, F6
had shown Decolorization. This effect might be due to the acidic conditions produced in
the medium after incubation; inhibiting the microbial growth.

The Distillery spent wash was characterized by its dark brown colored, characteristics
unpleasant odour. During the present study, it was observed that F6 isolate shows
maximum decolorization by 25.58% than other 3 isolates. This decolorization might be
due to the consumption of organic substances and thus reducing COD. The COD before
treatment was 38,400 mg/lit and after treatment with fungi and bacteria, maximum
reduction was found with F1 isolate of fungi by 91.66% and I1 of bacteria by 45.21%.

The colored wastewater with very high BOD results in eutrophication of contaminated
water sources, besides reducing dissolved oxygen in water bodies. It also blocks
sunlight entry into rivers and streams, thus, reducing oxygenation of water by
photosynthesis and, hence, is detrimental to aquatic life. The high COD and BOD



A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 25

content can be reduced to a certain extent by methane fermentation and activated sludge
treatments. But, the dark colour remains as a problem, which requires pre-treatment
before its safe disposal into the environment. From the results obtained and by
comparing with reference value, it was found that BOD of Distillery spent wash was
50,000 mg/lit. (Table 1, 2)

Table 1: Reduction in the parameters when treated with fungal isolates

Isolates | % reduction in | % reduction in | % reduction in
Colour Phenol COD
F2 69.77 87.83 91.66
F3 46.51 85.01 70.83
F5 2.325 90.53 75
F6 25.58 87.71 79.16

Table 2: Reduction in the parameters when treated with bacterial isolates

Isolates % reduction in COD % reduction in Phenol
11 4521 83.84
12 34.25 82.84
13 27.40 82.70
14 27.40 86.74
15 23.29 81.68
16 15.07 83.56

From the results obtained, phenol content of Distillery spent wash was found to be
4.110 mg/ml (Fig.1).As using the above graph, it was observed that maximum phenol
reduction was found to be 90.53% of F5 of fungus and 86.74% of 14 bacterial isolate.
From the results obtained, Total suspended solids and Total dissolved solids was found
to be 0.32 mg/lit and 122 mg/lit respectively.

CONCLUSION

Color removal of industrial effluents has been a major concern in wastewater treatment,
especially for wastewater that originates from distilleries with a continuous discharge of
a great quantity of colored compounds. The efficient treatment of the effluent in an eco-
friendly way is the need of the hour. Bioremediation is an alternative, effective and
ecofriendly method of treatment of spentwash due to cost effectiveness. 12 isolates of
organisms were isolated, each 6 of fungus and bacteria. Out of which, F6 found to be
promising and gave significantly higher decolorization yields at all the concentrations of
spent wash. Decolorisation of spent wash seems to occur due to growth of culture on
refractile carbon source component of spent wash; which suggests the role of secondary
metabolite reaction in degradation and mineralization process. The probable mechanism
for declorisation and COD reduction needs to be investigated. An isolate which was
found to be more efficient in decolorizing the spent wash can be further exploited to
develop a cost effective, eco friendly biotechnology process for treatment of distillery
spent wash.
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Study of quality of locally available Dairy products
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ABSTRACT
Contaminated dairy products are major source of transmission of various pathogenic
microorganisms in human being. In the present investigation five locally available dairy
products were examined for presence of microbe to study the quality of product. The
isolated microbes characterized by colony characteristics, biochemical test along with
MPN and TVC tests. The results indicated the products are of good quality as very less
or no microbes were found during the study.
Keywords: dairy products, microbial quality
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INTRODUCTION

Dairy products are derived from milk, the secretion of the mammary glands of
mammals, usually cows (bovine), sheep, goats, buffalo, mare, camel, or yak. Most dairy
products originate from bovine milk and, to a lesser extent, sheep and goat milk. As
milk contains approximately 80 to 90 percent water, it is prone to undesirable microbial
growth with concomitant product deterioration. To prevent this problem from occurring,
and to ensure a longer shelf life, milk is processed to form different products such as ice
cream, cheese, milk powders, yogurt, butter, lactose, and anhydrous milk fat.
Microbiological count methods are the accepted laboratory methods used to estimate the
microbial population of a tested substance. These procedures are used throughout the
dairy industry and detection of microbial contamination in raw and processed dairy
products for determination of the quality.

METHODOLOGY

Isolation & identification

Samples were collected from local dairy, collected samples were serially diluted and
isolated on nutrient agar plate. Total five dairy products viz. pedha, barfi, shrikhand,
buttermilk and kajukatli were examined for study of quality product. The isolated
microbes were identified by colony characteristics, gram staining and hanging drop
technique.

Total viable count

One gram sample was serially diluted up to 10 and aliquots from the dilution tube
were transferred aseptically to sterile nutrient agar for bacteria and for Potato dextrose
agar for fungus. The butts were poured in a sterile Petri plate and incubated at 37 °C for
24 hrs. After incubation the number of colonies observed on the plate was counted and
was termed as Total Viable Count or TVC of bacteria/ fungus.
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Most Probable Number (MPN)

MPN was performed using MacConkey’s broth and 5 tube method. Presence of gas in
the tubes was noted and results were compared with standard table to determine the
Most probable number of coliform.

Characterization of bacteria
The colonies were characterized with various morphological, colonial and biochemical
tests such as sugar test, IMViC, H,S production etc

RESULT AND DISCUSSION :

TVC of the dairy product was less and within the permissible limits except butter milk
where 152 cfu is observed . Few colonies obtained when tested for gram character; in
most of the cases bacteria isolated from the sample was Gram positive and non motile.

It is important to be noted that the MPN test was negative in all the cases indicating the
good quality of the milk products. The results were supported by the observations of
IMVIC test which also shows the negative for typical coliform bacteria.

Only in case of Shrikhand and Kajukatali the bacterial colony showed positive result for
TSI, however further detailed identification was not done.

CONCLUSION :

Five dairy products were examined for presence of microbes and to study quality. All
the products viz. Pedha, Barfi, Shrikhand, Kajukatli was of good quality as the Total
viable count is within permissible limits. Few isolated microbes were characterizations
using colony morphology, bacterial morphology and biochemical test, colifomrs were
not detected in the given samples. In case of butter milk colonies are 152 colonies,
morphological observation showed that microbes belongs to Streptobacillus spp.
Overall results showed that the dairy products are of good quality.
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Study of bacterial diversity from Rhizosphere Soil
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ABSTRACT
Rhizosphere region is characterized by greater microbiological activity than the soil
away from plant roots. These microorganisms influence in the rhizosphere region and
provide nutrients for the plants. Some microorganism shows symbiotic relationship with
plant root and help in nitrogen fixation. In the present investigation samples were
collected from rhisosphere region of medicinal plants like Basil, Panphuti & Aloevera.
The P" of soil found to be near neutral and during the isolation, 35 different colonies
were observed on plates indicating the fertile nature of the soil. Only one bacteria is
lactose fermentative and shows typical result of IMVIC test indicating possibility of
belongs to coli form group. Based on primary morphological observations, the fungus
isolated may belong to Mucor and Aspergillus spp.

Keywords: Rhizosphere region, medicinal plant
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INTRODUCTION

Soil is the natural growth medium for the microorganism which contains minerals,
organic matter, water & air. Rhizosphere is the narrow region of soil influence by root
secretion & associated with soil microorganism. These root release water soluble
compounds such as amino acids, sugar & organic acids that supply food for the
microorganisms. In return, microorganisms provide nutrients for the plants. All this
activity makes the rhizosphere the most dynamic environment in the soil. The number
of microorganisms associated with rhizospheric region, these are fungi species like A.
niger, Aspergillus flavus & bacteria like Pseudomonas, Micrococcus, Bacillus brevis,
Agrobacterium & some phosphate solublizing organisms. A wide range of enzymes of
plant and microbial origin present in the rhizosphere catalyzes the breakdown of organic
materials. These enzymes include oxidoreductases, hydrolases, lyases and transferases
besides cellulose, dehydrogenases and ureases.

MATERIALS & METHODS

Collection of soil sample

Soil samples were collected from medicinal plants (Basil, Panphuti & Aloevera) in
botanical garden. The surface soil was removed and approximately 5 gm soil around the
root region was collected in sterilized container.

Measurement of pH of soil sample
Soil was diluted to 1:5 with distilled water and shake well on cyclomixer. pH was
determined after settling of soil in the beaker.
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Total viable count

The soil was serially diluted up to 10° and aliquots from the dilution tube were
transferred aseptically to sterile nutrient agar for bacteria and for Potato dextrose agar
for fungus. The butts were poured in a sterile Petri plate and incubated at 37 °C for 24
hrs. After incubation the number of colonies observed on the plate was counted and was
termed as Total Viable Count or TVC of bacteria/ fungus.

Enumeration of Rhizobium sp.

Presence of Rhizobium sp was enumerated using Yeast Extract Mannitol agar as a
selective medium

Characterization of bacteria

The colonies were characterized with various morphological, colonial and biochemical
tests such as sugar test, IMVIiC etc

RESULTS
The pH of different soils was listed in the table 1, it was noted that all the three type of
samples were having pH around neutrality with slight deviation towards acidic side.

Table 1: pH of different soil samples

Soil sample pH
collected from
Basil 7.1
Panphuti 6.4
Alovera 6.9

As evident from table 2, all the soil samples were fertile in nature. The soil around
Panphuti was found to be rich in Rhizobium sp where as all the sample shows good
number of bacterial colonies and presence of fungal growth. Most of the bacteria are
gram negative rods with few exception.

Table 2: Microbial count of different soil samples

Soil sample Colonies on Fungal growth | Colonies on
collected from Nutrient agar | on PDA YEMA

at 10° dilution
Basil 44 Present 15
Panphuti 35 Present 55
Alovera 49 Present 41
Control 08 Present 02

The bacteria isolated are fermentative in nature however typical results of IMVIiC for
coliform were observed in only one colony. The primary microscopic observations of
fungi indicate the presence of Aspergillus & Mucor species.

CONCLUSION

The soil is fertile in nature and most of the bacteria found to be fermentative in nature.
The sticky & mucoid colonies observed on YEMA plate shows Gram negative character
indicating presence of Rhizobium sp. However further confirmation is needed in this
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regard. Even though the soil contains large number of bacteria, based on biochemical
tests only one colony showed the possibility of E. coli a bacteria from coliform group.
The primary observation indicates the present of Mucor and Aspergillus however,
further conformation is essential in this respect also..
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Screening of Xylanase producing fungi from compost pile
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Abstract

Xylanase, a group of enzyme which degrade the linear polysaccharide -1,4-xylan in to
xylose. It is having greater demand in pulp & paper industry. Enzyme application
improves pulp fibrillation & water retention & selective removal of xylan from
dissolving pulps. The present investigation aims to isolate and screen xylanase
producing fungi from compost pile. Fifteen fungal strains were isolated, out of that 5
were screened on the basis of xylanase activity using congo red staining protocol.
Isolate Apergillus species has produced maximum enzyme activity with 348.43
mg/min/ml.

Key word: Xylanase, Aspergillus spp.
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INTRODUCTION

Xylan the second most abundant polysaccharide, forms an association between lignin
and other polysaccharide. Xylan is the major component in plant cell wall mainly
composed of cellulose (35-50%) hemicelluloses (20-30%) lignin (20-30%).
(Subryamaniyan and Prema 2002). It is an linear homopolymers mainly constituted by
four types of sugars D-xylose, arabinose, arabinosyl and glucuronyl. Xylan is a branch
heteropolysaccharide constituting a backbone of B-1,4-linked xylopyranosyl units
substituted with arabinosyl, glucuronyl and acetyl residue, (Sridevi and Charya, 2011);
Xylanase is an enzyme which degrade the linear polysaccharide B-1,4- Xxylan into
xylose. It can be classified as endo and exo xylanase. Endo B-1,4- xylanase attack the
main chain of xylan, while B-D xylosidase hydrolyse xylooligosaccharide into D-
xylose. The potential applications of xylanase are in food industry. The enzyme
treatment has favorable effect on dough handling, bread volume, texture & stability.
The current & major applications of xylanase are in pulp & paper, feed & baking
industries. Xylanase are used in the prebleaching of kraft pulp to reduce the use of harsh
chemicals in the subsequent hemical bleaching stages. In feed formulation, co-operation
of xylanases, glucanases, proteinases, & mylases reduces viscosity of the feed &
increases the adsorption of nutrients. (Kavya and Padmavati, 2009).

MATERIAL AND METHODS

All chemicals and reagents were used of analytical grade. Bovine Serum Albumin, malt
extract agar media potato dextrose agar and Xylan were obtained from Hi-media
Mumbai, India Birch wood xylan was purchased from sigma chemicals co., USA.

Sampling

The compost samples were collected from local composting sites of Jalgaon. Then
transfer the sample in to the sanitized dry bag. The samples collected from 5 to 6 places
in an around local composting site of Jalgaon the collected samples were pooled
(Tallatragada and Venkatesh 2011; Vuppu and Mishra 2011).
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Isolation and Identification of Fungi
The fungal strains were isolated by the dilution plating technique with dilution up to
1073. The last two dilutions 0.1 ml was spreaded on the sterile Potato dextrose agar

plate. Incubate all the plates at 28°c for 3 to 7 days (Tallapragada and Venkatesh 2011;

Maheshwari et al. 2000). The isolates were identified by their cultural characteristics
and morphological characteristics observed, color and pattern of growth. Isolates were
preserved on Sterile Potato dextrose agar plate as a pure culture for further studies.

Screening of xylanolytic activity
All fungal isolates were screened for the production of xylanase. For screening 6mm
block of each actively growing fungi was placed on sterile 0.1% xylan containing Potato

dextrose agar plate and incubated at 28°c for 24-48 hrs. Plates were flooded with 0.1%

Congo red solution for 15 minutes followed by de-staining with 1M NaCl solution. The
diameter of zone of clearance around the growth was measured. Fungal strains A-2, A-5
& A-6 showing zone of clearance was selected for enzyme assay.

Xylanase assay

Xylanase activity was assayed using 1%(w/v) of birchwood xylan as a substrate.
Reaction mixture contains 1ml of appropriately diluted enzyme and 1% xylan in citrate
phosphate buffer. After predetermined periods the releasing sugars were estimated with
3,5-dinitrosalysilic acid using xylose as standard one unit of xylanase activity was
defined as the amount of enzyme that released 1umol reducing sugars equivalent xylose
per min-1 (Ahmed et al., 2011).

RESULTS AND DISCUSSION:
Sample collection

Figl: Compost sample Fig2: Pure culture of isolates

Isolation and screening
About 14 fungal isolates were obtained from different sources which are designated as
I,11,111 etc, respectively and maintained on PDA slants as a pure culture during working.
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Morphological study of potential isolates Screening of xylanase producing fungi
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Enzyme Activity of Isolates

CONCLUSION:

Fourteen different fungal isolates screened from 4 compost samples. After screening
with congo red test, 3 fungal strains shows positive results. Primary identification with
morphological and microscopic observations, the potential isolate was fond to be
Aspergillus spp. The maximum enzyme activity was found to be 348.43 mg/min/ml at
0.5% of substrate after 5 days.
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Abstract

Silver nanoparticles have received considerable attention in last decade due to their
antibacterial, antifungal, UV filtering properties, high catalytic and photochemical
activity. To study their antibacterial activity, the silver nanoparticles were synthesised in
the laboratory by chemical method and characterised by XRD and SEM. Antibacterial
activity of the nanoparticles were studied against Escherchia coli (NCIM 2931),
Staphylococus aureus (NCIM 2079), Pseudomonas aureginosa (NCIM 5029), and
Basillus subtilis (NCIM 2545) by Paper disc diffusion method and Borer well method.
XRD and SEM characterisation revealed the nano size and shape of the synthesised
particles. Ag nanoparticles had shown antibacterial activity against all four species of
bacteria.

Key words: Silver nanoparticles, antibacterial activity, SEM

*Address to whom the correspondence should be made.

INTRODUCTION:

Bionanotechnology is the integration between biotechnology and nanotechnology for
developing biosynthetic and environmental friendly technology for the synthesis of
nanomaterials. Nano scale particles have emerged as novel antimicrobial agents owing
to the high surface area to volume ratio, which is coming up as the current interest in the
researchers due to the growing microbial resistances against metal ions, antibiotics and
the development of resistant strains(1).

Medicinal and preservative properties of silver have been known for over 2,000 years.
Over the last decades silver has been engineered into nanoparticles, structures from 1 to
100 nm in size. Owing to their small size, the total surface area of the nanoparticles is
maximized, leading to the highest values of the activity to weight ratio. Due to this
property being distinctly different from that of the bulk metal, silver nanoparticles have
attracted much attention and have found applications in diverse areas, including
medicine (2), textile engineering (3), biotechnology and bioengineering (4), water
treatment (2), electronics (5) and optics (6). Furthermore, currently silver nanoparticles
are widely used as antibacterial/antifungal agents in a diverse range of consumer
products: air sanitizer sprays, socks, pillows, slippers, respirators, wet wipes, detergents,
soaps, shampoos, toothpastes, air filters, coatings of refrigerators, vacuum cleaners,
washing machines, food storage containers, cellular phones, etc. (7). Numerous
synthesis approaches were developed to obtain silver nanoparticles of various shapes
and sizes, including laser ablation (8), gamma irradiation (9), electron irradiation (10),
and chemical reduction by inorganic and organic reducing agents (11), photochemical
methods (12), microwave processing (13), and thermal decomposition of silver oxalate
in water and in ethylene glycol (14). Having compared minimum inhibitory
concentration (MIC) values for bacterial cultures, one can see that the antimicrobial
activity of silver nanoparticles strongly depends on the method of their synthesis.
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Therefore we have selected present research work with objectives of synthesis,
characterization and study of antibacterial activity of Ag nanoparticles.

MATERIALS AND METHODS:

1. Synthesis of silver nanoparticles:

Silver nanoparticles were synthesized by the method given by Ratyakshi and R.P.
Chauhan 2009 (15) with slight modifications. To boiling 0.001M AgNOs3, 1% trisodium
citrate was added drop by drop using separating funnel. Solution was allowed to cool at
room temperature so that silver particles precipitated at the bottom. Precipitate was
washed twice with distilled water. Then precipitate was washed with absolute ethanol.
Precipitate was air dried so that silver particles were obtained.

Reaction:
4Ag" + CgHs0,Nas + 2H,0 — 4Ag° + CgHsO,H; + 3Na' + H" + 0,1

2. Characterization of Ag nanoparticles:
Ag nanoparticles were characterized by X-ray diffraction (XRD) and Scanning Electron
Microscopy (SEM) from UDCT, North Maharashtra University, Jalgaon.

3. Antibacterial Activity:

Paper disc diffusion method and Borer well method were used to determine the
antibacterial activity of silver nanoparticles (16). Antibacterial activity was checked
against the bacteria Escherchia coli (NCIM 2931), Staphylococus aureus (NCIM 2079),
Pseudomonas aureginosa (NCIM 5029), and Basillus subtilis (NCIM 2545). 20 mg/ml
streptomycin and Ag nanoparticles were used in both methods.

RESULTS AND DISCUSSION:

Silver nanoparticles Characterization:

XRD characterization of Ag nanoparticles had shown 99.9% crystallinity, 00.1%
Amorphous and 164 nm crystal Size.
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Graph 1: XRD of Ag nanopatrticles

SEM had shown particles size, shape and composition of Ag nanoparticles more
accurately as compared to XRD. Figure 1 gives more clear idea regarding size and
shape of Ag nanoparticles. Particles size ranges from 29.9 nm to 203 nm. Particle shape
was roughly sperical.
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Figure 1: SEM picture of Ag nanoparticles showing particle size

Graph 2 and Table 1 obtained after SEM shows composition of Ag nanoparticles and
their component weight percentages. From graph and table it is clear that Ag particles
were made up of only Ag and there were traces of chlorine might be from water used.
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Graph 2: SEM graph of Ag nanoparticles showing its composition
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Table 1: SEM calculated weight percentage of Ag and Cl

Antibacterial activity:

Antibacterial activity of Ag nanoparticles determined by Disc diffusion method and
Borer well method are shown in the figure 2, and 3, and zone of inhibition is shown in

table 2 and 3.
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Disc Diffusion method:
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Figure 2: Antibacterial activity of Ag nanoparticles by disc diffusion method
Borer well method:
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Figure 3: Antibacterial activity of Ag nanoparticles by borer well method

S.aureus (S) and Streptomycin

Table 2: Zone of inhibition obtained by disc diffusion

Sr. No. Name of bacteria Zone of inhibition (dia. in mm)
Ag nanoparticles | Streptomycin
1 Escherchia coli 17 30
2 Staphylococus aureus 19 27
3 Pseudomonas aureginosa 14 23
4 Basillus subtilis 12 28
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Table 3: Zone of inhibition obtained by borer well method

Sr. No. Name of bacteria Zone of inhibition (dia. in mm)
Ag nanoparticles | Streptomycin
1 Escherchia coli 20 36
2 Staphylococus aureus 30 38
3 Pseudomonas aureginosa 19 30
4 Basillus subtilis 22 34

As seen in the above images and tables, Ag nanoparticles exhibited antibacterial
activity. Antibacterial activity of Ag nanoparticles was compared with antibiotic-
streptomycin. From the diameter of zone of inhibition, it is clear that streptomycin is
more bactericidal as compared to Ag nanoparticles. Diameter of zone of inhibition of
streptomycin was almost double as compared to the Ag nanoparticles. One of the
reasons behind larger zone of inhibition for streptomycin and Ag nanoparticles is that
bacteria are more susceptible to them.

Khaydarov et al (17) studied bactericidal effect of silver nanoparticles obtained by a
novel electrochemical method on Escherichia coli, Staphylococcus aureus, Aspergillus
niger and Penicillium phoeniceum cultures. The tests conducted had demonstrated that
synthesized silver nanoparticles — when added to water paints or cotton fabrics — show a
pronounced antibacterial/antifungal effect. It was shown that smaller silver
nanoparticles have a greater antibacterial/antifungal efficacy.

Ag nanoparticles had shown lesser bactericidal activity as compared to streptomycin.
The reason could be larger size of nanoparticles.
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Study of antibacterial activity of zinc oxide nanoparticles
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ABSTRACT

ZnO nanoparticles have many significant features like chemical and physical stability,
high catalysis activity, effective antibacterial, antifungal activity, UV filtering
properties, high catalytic and photochemical activity etc. ZnO nanoparticles were
synthesised in the laboratory by chemical method and characterised by XRD and SEM.
Antibacterial activity of the nanoparticles were studied against Escherchia coli (NCIM
2931), Staphylococus aureus (NCIM 2079), Pseudomonas aureginosa (NCIM 5029),
and Basillus subtilis (NCIM 2545) by Paper disc diffusion method and Borer well
method. XRD and SEM characterisation revealed the nano size and shape of the
synthesised particles. ZnO nanoparticles had shown antibacterial activity against all four
species of bacteria.

Key words: ZnO nanoparticles, antibacterial activity, SEM
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INTRODUCTION:

Nanoparticles are particles that have one dimension that is 100 nanometers or less in
size. Nanoparticles have a greater surface area per weight than larger particles; this
causes them to be more reactive to certain other molecules. Inorganic materials such as
metal and metal oxides have attracted lots of attention over the past decade due to their
ability to withstand harsh process conditions (1).

Among metal oxide nanoparticles, ZnO nanoparticles as one of the multifunctional
inorganic nanoparticles has many significant features such as chemical and physical
stability, high catalysis activity, effective antibacterial activity as well as intensive
ultraviolet and infrared adsorption with broad range of applications as semiconductors,
sensors, transparent electrodes, solar cells, etc. (2). Also in recent years ZnO has
received considerable attention because of its unique optical, piezoelectric, and
magnetic properties (3). In addition ZnO nanoparticles has the potential to impact many
aspects of food and agricultural systems because of its antimicrobial efficacy especially
with the growing need to find alternative methods for formulating new type of safe and
cost-effective antibiotics in controlling the spread of resisted pathogens in food
processing environment (4). Some data suggest the selective toxicity of the ZnO
nanoparticles toward cancer cells (5). The anticancer effects of ZnO nanostructures on
human brain tumor U87 and cervical cancer Hela were obtained and indicate promising
activity that varies with the changes in the structure and the size (6).

Therefore, the present investigation was aimed to synthesize, characterize and to
determine the antibacterial activity of ZnO nanoparticles against some bacteria.
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MATERIALS AND METHODS:
1. Synthesis of zinc oxide nanoparticles:
Zinc oxide nanoparticles were synthesized by the method given by Haritha Meruvu et al
(7) with slight modification. To the 250ml of 0.1 % starch solution, 7.437g of Zinc
nitrate was added and stirred on magnetic stirrer at 30°C. Then 0.8% NaOH solution
was added drop-wise for 40 minutes until the white precipitate of zinc hydroxide
formed. Zinc hydroxide precipitate was washed twice with distilled water. Then
precipitate was washed with absolute ethanol. Precipitate was air dried so that zinc
hydroxide is oxidized to zinc oxide.
Reactions:

ZnNO; + 2NaOH — Zn (OH), ¥ + Na;NO3 T
2. Characterization of Ag nanoparticles:
ZnO nanoparticles were characterized by X-ray diffraction (XRD) and Scanning
Electron Microscopy (SEM) from UDCT, North Maharashtra University, Jalgaon.

3. Antibacterial Activity:

Paper disc diffusion method and Borer well method were used to determine the
antibacterial activity of ZnO nanoparticles (8). Antibacterial activity was checked
against the bacteria Escherchia coli (NCIM 2931), Staphylococus aureus (NCIM 2079),
Pseudomonas aureginosa (NCIM 5029), and Basillus subtilis (NCIM 2545). 20 mg/ml
streptomycin and ZnO nanoparticles were used in both methods.

RESULTS AND DISCUSSION:

ZnO nanoparticles Characterization:
XRD characterization of ZnO nanoparticles had shown 100 % crystallinity, 0 %
Amorphous and 53 nm crystal Size.
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Graph 1: XRD of ZnO nanoparticles

SEM had shown particles size, shape and composition of ZnO nanoparticles more
accurately as compared to XRD. Figure 1 gives more clear idea regarding size and
shape of ZnO nanoparticles. Particles size ranges from 14 nm to 24.8 nm. Particle shape
was roughly sperical.
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Figure 1: SEM picture of ZnO nanoparticles showing particle size

Graph 2 and Table 1 obtained after SEM shows composition of ZnO nanoparticles and
their component weight percentages. From graph and table it is clear that ZnO particles
were made up of only Zn and O and there was no contamination.

— Application Note -?‘;Eg-

Graph 2: SEM graph of ZnO nanoparticles showing its composition

El AN Series unn. C noerm. C Atom. C Error (1 Sigma)

[Wt. %] [Wt.%] [at.%] [wt.%]
0 B EK-series 7.81 17.28 46.06 1.47
Zn 30 KE-series 37.36 282.72 53.94 1.53

Total: 45.17 100.00 100.00

Table 1: SEM calculated weight percentage of Zn and O
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Antibacterial activity:
Antibacterial activity of ZnO nanoparticles determined by Disc diffusion method and Borer well
method are shown in the figure 2, and 3, and zone of inhibition is shown in table 2 and 3.

Disc Diffusion method:
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Figure 2: Antibacterial activity of ZnO nanoparticles by disc diffusion method

Borer well method:
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Figure 3: Antibacterial activity of ZnO nanoparticles by borer well method
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Table 2: Zone of inhibition obtained by disc diffusion

Sr. No. Name of bacteria Zone of inhibition (dia. in mm)
ZnO nanoparticles | Streptomycin
1 Echerchia coli 12 28
2 Staphylococus aureus 15 32
3 Pseudomonas aureginosa 18 20
4 Basillus subtilis 11 26
Table 3: Zone of inhibition obtained by borer well method
Sr. No. Name of bacteria Zone of inhibition (dia. in mm)
ZnO nanoparticles | Streptomycin
1 Echerchia coli 15 27
2 Staphylococus aureus 15 40
3 Pseudomonas aureginosa 13 31
4 Basillus subtilis 12 32

As seen in the above images and tables, ZnO nanoparticles exhibited antibacterial
activity. Antibacterial activity of ZnO nanoparticles was compared with antibiotic-
streptomycin. From the diameter of zone of inhibition, it is clear that streptomycin is
more bactericidal as compared to ZnO nanoparticles. Diameter of zone of inhibition of
streptomycin was almost double as compared to the ZnO nanoparticles.

Haritha Meruvu et al (7) used disc diffusion method for the assessment of antibacterial
activity of ZnO nanoparticles. They found larger zone of inhibition for antibiotics
(nitrofurantoin, tetracycline, nalidixicacid, gentamicin, methicillin) as compared to the
ZnO nanoparticles. They had seen antibacterial activity against Bacillus subtilis and
Escherichia coli.

An inhibitory effect of ZnO nanoparticles on Bacillus subtilis, Staphylococcus aureus,
Staphylococcus epidermidis, Streptococcus pyogenes, and Enterococcus faecalis has
been reported by N. Jones et al (9).

Y. Xie (10) first investigated the antibacterial properties of ZnO nanoparticles against C.
jejuni, the most common food borne pathogen. Results had shown that C. jejuni is
extremely sensitive to ZnO nanoparticles, with a MIC 8- to 16-fold lower than those for
E. coli O157:H7 and Salmonella. Antibacterial tests both on agar plates and in broth
showed that 0.03 mg/ml of ZnO nanoparticles was sufficient to inactivate C. jejuni,
whereas the concentration of nanoparticles needed for 100% inhibition of E. coli
0157:H7 growth was between 0.24 and 0.98 mg/m, approximately 8 to 32 times higher
than the lethal dosage for C. jejuni.

Zarrindokht Emami-Karvani and Pegah Chehrazi (11) studied the antibacterial property
of ZnO nanoparticles. The results showed that ZnO nanoparticles have antibacterial
inhibition zone of 29 and 19 mm at the concentration of 10 mg/ml against E. coli and S.
aureus, respectively. Gram-negative bacteria seemed to be more resistant to ZnO
nanoparticles than Gram-positive bacteria. They found that the antibacterial activity of
ZnO nanoparticles increased with decreasing particle size and increasing powder
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concentration. The antibacterial effect of ZnO nanoparticles was time dependent and
takes effect gradually. ZnO bulk powder showed no significant antibacterial activity.
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ABSTRACT

The paper presents the structural features of the aerial root, stem, leaf and stomatal
studies of Acampe rigida Roxb., Rhynchostylis retusa (Linn.) Blume and Vanda
tessellate (Roxb.) Hook the three species of an epiphytic orchid which belongs to the
same tribe Vandeae including the subtribe Aeridinae has been studied. The prominent
characters of the epiphytes were notable — 4 to 5 layers of velamen cells, exodermis
uniseriate with U-thickened cell walls and collateral vascular bundles were present in
roots. While raphide bundles occurred in both roots and leaves. Endodermis cells are O-
thickened and U-thickened. Sunken stomata with anisocytic, paracytic and stomatal
chambers were observed. The vascular bundles in leaves occur in a single series
alternating large and small. The leaf, root, stem and floral elements disclose the same
structure both representing amphystomatic, homogenous mesophyll with aerial spaces.

Key words: anatomy, root, leaf, stomata, Acampe rigida Roxb., Rhynchostylis retusa
(Linn.) Blume and Vanda tessellate (Roxb.) Hook.

*Address to whom the correspondence should be made.

INTRODUCTION:

Orchids the beautiful flowers in god’s creation comprise a unique group of plants.
Orchidaceae is a highly evolved and widely distributed monocotyledonous family with
a large number of terrestrial, saprophytic and epiphytic species. Orchids exhibit an
incredible range of diversity in size, shape and color of their flowers. They are most
pampered of the plants and occupy top position among all the flowering plants value for
cut flower production and as potted plants. They are widely known for their economic
importance and medicinal value Recently in one study conducted at a Botanical
Research Institute in India, scientists evaluated the species Vanda tessellate and
discovered its role as a potent aphrodisiac and fertility booster (Kumar et al, 2005) not
only medicinal uses of Orchids are present but also phytochemically some Orchids have
been reported to contain alkaloids, flavonoids, turpenoids, reducing sugars, lignin,
cellulose, cyanogenic glycosides etc.

MATERIALS AND METHODS:

The species of orchids were collected from different regions of India like coastal area of
Goa, Kerala and Maharashtra. The species were identified using Flora of Sawantwadi.
For the present study leaves and roots of the plants were cut from living plants and fixed
in FAA 70% for at least 24 hours. Hand sections were taken with the help of blade and
then stained with safranin and fast green.

Anatomical characters were observed under a microscope as well as photographs were
taken using Motic Digital Photo microscope.
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Stomatal studies are done by peeling method i.e. epidermal peels were taken and stained
in Delafield's hematoxylin, washed in distill water and mounted in glycerine
jelly.Stomatal index of each species is calculated as given by Salisburry and Ross.

For phytochemical test sections were taken and test of starch, cellulose, lignin,,
flavonoids and alkaloids.

For study of secondary metabolites the leaf material of the plant was crushed in liquid
nitrogen to make it in powdered form. Then the powdered plant material (10 g) was
wetted with 15 ml of NH,OH (25%, m/m) and room temperature solvent extraction
method. Further with help of Mayer’s reagent alkaloid test was carried out.

MORPHOLOGICAL IDENTIFICATION AND OBSERVATION

1. Acampe rigida Roxb.

An epiphytic Orchid. Stem sheathed with brown, woody, longitudinally striated sheaths.
Leaves thick, coriaceous, oblong, emarginated, with two unequal, rounded lobes.
Racemes corymbose. Flowers clustered at the apex of the peduncle, pedicellate. Sepal’s
creamy-yellow with dark brown-red transverse bands. Capsules longitudinally ribbed.

2. Rhynchostylis retusa (Linn) Blume

Epiphytes. Stems sheathed, stout. Leaves coriaceous, channeled, with sharply, pointed
praemorse apex. Racemes dense, cylindric, drooping. Flowers pale pink, with deep
coloured spots. lip pale purple, curved upwards. Spur laterally compressed. Capsule
obovoid - oblong, winged

3. Vanda tessellate (Roxb.)Hook

Epiphytes with vermiform roots. Stem sheathed. Leaves 5-25*1-5cm, recurved,
coriaceous, linear — oblong, unequally 2-lobed interposed with third acute one. Flowers
in 2-10 flowered racemes, sepals white on outer surface, lip 3-lobed, bluish, dotted with
purple, with a conical pointed spur. Column oblong, clavate, white, foot short, with a
median groove and two yellowish patches on either side. Capsules clavate - oblong,
ribbed, up to 9.5 cm long.

Anatomical observation:

Vandeae were homogenous in both leaf and root anatomy.The prominent characteristics
of the epiphyte aerial roots were notable significant smaller perimeter, 4 to 5 layers of
velamen cells. Exodermis is uniseriate with U — thickened cell walls. Cortical cells of
aerial root generally have chloroplast. Raphide bundles occur in thin walled cortical
idioblasts. Endodermis and pericycle are uniseriate. Endodermis cells are O- thickened
and U- thickened. Many vascular bundles are present and may be embedded in thin
walled parenchyma. Pith is reduced and generally parenchymatous.

In present investigation it has been observed that stomata are anisocytic, paracytic with
stomatal chambers. The vascular bundles in leaves are collateral and occur in a single
series alternating large and small. Sclerenchyma may or may not be associated with the
vascular bundles.
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OBSERVATION OF PHYTOCHEMICAL AND ALKALOID TESTS:
The leaf, root, stem and floral elements disclose the same structure, both representing
amphystomatic, homogenous mesophyll with aerial spaces.

DISCUSSION:

Anatomy of Genus Acampe rigida shows, smooth thin cuticle as compared to genus
Vanda tessellate and Rhyncostylis retusa. Hypodermis absent. Mesophyll cell are
large with 7-8 layers and homogenous with presence of chloroplast in it. At the midrib
vascular bundles are large while others are small. Abundant presence of raphids is
noted.

But anatomy of Genus Rhyncostylis retusa shows, thick layers of cuticle. Presence of
hypodermis which is of 2 layered. Mesophyll cell are homogenous with presence of
chloroplast and sub-stomatal chamber. Stomata on abaxial and adaxial surface.
Raphides are also  present. Mesophyll cells are 10-12 layers with abundant
chloroplast.

Genus Vanda tessellate shows, cuticle smooth to ridged. Stomata restricted to the
abaxial surface. Sub-stomatal chambers small, irregularly shaped. Cell walls are evenly
thin walled. Hypodermis usually absent. Mesophyll homogenous, composed of thin
walled chlorenchyma.

CONCLUSION:
The purpose of the present study is to reveal the significant taxonomic characters
between the three studied species, which will be basic knowledge for future studies in
orchid systematic.

Sr. | Name of the Part Starch | Cellulose | Lignin | Flavonoi | Alkaloids
No. | plant used d
1. Acampe rigida leaf +++ - + + —
2. Rhyncostylis leaf + ++ ++ - T
retusa
3. Vanda tassellata | leaf +++ - + n ¥
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Aeromycological Studies in the Library of Pratap
Philosophy Center, Amalner, Dist.Jalgaon

N. S. Shaikh, G. M. Khan* and G. M. Rane*
Post Graduate Research Center, Department of Botany,
Moolji Jaitha College, Jalgaon, 425001.

ABSTRACT

Study of biologically significant materials that are transported in the atmosphere along
with gases and other particles is called Aerobiology. Library of Pratap Philosophy
Centre is Very old and found in July 1916. It has around 15,000 books and periodicals
of which some are very old. To study the aeromycoflora of this library, two methods
have been used. Petri plates containing nutrient media viz. Czapek Dox Agar and
Lactose Yeast Extract Agar media are exposed inside the cupboards in Exposure Plate
Method (EPM).Book surface are tapped on the surface of medium in the petri dish in
Direct Isolation Method (DIM).Total 31 species of 12 genera were isolated by EPM
while 18 species of 8 genera are isolated by DIM. Species of Deuteromycotina and
species of Aspergillus were dominant. Valuable literature in the library needs proper
methods of preservation.

Key words: Fungi, Aerobiology, aeromycology,
*Address to whom the correspondence should be made.

INTRODUCTION:

Study of biologically significant materials that are transported in the atmosphere along
with gases and other particles is called Aerobiology.Jacobs (1951) elaborated the term
and included dispersion of insect populations, fungal spores, pollen, bacteria, and
viruses. Thus all forms of like that belong to both plants and animals which become
Biological spores and materials present in air includes viruses Bacteria, fungi , algae,
bryophytes, pteridophytes, gymnosperms, angiosperms, lichens, protozoan cysts, pollen
grains, insects, and insects scales, mites, plant fragments, minutes seeds, nematodes etc.
The impact and Aerobiology on other organisms includes infection, allergies and
toxicosis in man and animals and plants. Fungi are important causative agents for
different disease in animals, plants and human beings. Fungi are prevalent in both
outdoor and indoor environment. Library is a rich collection of books and is important
source of reference material. Fungi a specialized form of microorganism are dangerous
a. gents responsible for paper deterioration and aging. many workers in India like Pande
(1995), Singh (1995), Agashe and Anuradha (1996) , Shaney et. al., (2001), Atuluri &
Padmini (2002), Shabir et. al., (2003), Tiwari et. al.,(2004), Mujumdar and Hazara
(2005), Rane and Gandhe (2005), Upadhyay and Sahu (2005).investigated
aerobiological flora at various libraries. The library of Pratap Philosophy Centre,
Amalner is very old & having collection of old valuable books. No systematic survey on
aeromycology was done so far. Therefore, present investigation has been undertaken.

Study area: Pratap Centre of Philosophy, Amalner Dist. Jalgaon
Pratap centre of Philosophy was found in July 1916 as “The Indian Institute of
Philosophy” by Shrimant Pratap Seth, a cotton-mill-owner in Amalner. Himself a lover
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of philosophy and a believer in the philosophy of Shankarcharya, he decided to donate
money for the setting up of an Institute for the pursuit of philosophy. The Institute stood
upon 16 acres of land, consisting of three main buildings. The library building which
has 1 library hall, a reading hall and ten cubicles for research scholars. The built up area
of the library building is 588.86 sq.m over 15000 books periodicals are available in this
library.

MATERIALS AND METHODS

Aeromyological studies had been carried out during the month of May and June 2012
by using exposed plate method {EPM} and Direct inoculation method {DIM} the
books with dust has been tapped on the surface of pertidish containing nutrient medium
fast growing species grows well on of Czapek Dox Agar medium while slow growing
species grows on Lactose Yeast Extract Agar medium. Dust samples were collected
from the books of different cupboards. The Petri plates were incubated at 28°C for 3-
4days. The colonies are transferred on slants of Czapek Dox Agar medium. The slides
were prepared using cotton blue and lacto phenol. The fungi were identified using
relevant literature like Ellis 1971,Subramanian 1971etc.

RESULTS AND DISCUSSION
A total of 40 species belonging to 15 genera were isolated from the library air (Table)

Sr. Name of the fungus EPM DIM
No.
1 Aspergillus alliaceous Thom + +
2 A. atropurpureus Zimm + -
3 A. awamori Nakazawa + +
4 A. carbonareus (Bainier)Thom + -
5 A. carneus (Van Tiegh.) Blach + -
6 A. delacroixii (Sacc)Thom and church + -
7 A. effusus Tiraboschi + -
8 A. flavus Link + -
9 A. foetidus Thom and Raper + -
10 | A. fumigatus Fresenius + -
11 | A. fumaricus Wehmer + -
12 | A. humicola Chaudhuri and Sachar - +
13 | A. janus Raper and Thom + -
14 | A. micro-virido-citrinus Cost and Lueet + -
15 | A. miyakoensis Nak. + -
16 | A. niger V.Tiegh. mut.cinnamomeus (schiem)n.. + +
17 | A. ochraceus Wilhelm - +
18 | A. oryzae (Ahlburg) Cohn. + +
19 | A. phoenicis (cda.) Thom + +
20 | A. quercinus (Bainier)Thom & Church + -
21 | Curvularia brachyspora Boedijn + +
22 | C. lunata (wakker) + +
23 | C. prasadii R.L. and B.L.Mathur - +
24 | Drechslera australiensis M.B. Ellis - +
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25 | Eurotium amstelodami L.mangin + -
26 | E. chevalieri Link + -
27 | Emericellopsis minima Stolk + -
28 | Fennellia nivea B.J.wWiley and E.G.Simmons + -
29 Fusarium oxysporum Schlecht. Var.vasinfectum + +
(Atk.) Snyder and Hansen
30 | Monilia sitophila (Mont.) Sacc + +
31 | Mucor racemosus Fresen. + -
32 | Penicillium citrinum Thom - +
33 | P. chrysogeum Thom + -
34 | Rhizopus nigricans E hrenb - +
35 | Sclerotium oryzae Catt + -
36 | Scopulariopsis brumptii Salv.-Duval - +
37 | Staphlylotrichum coccosporum Meyer and Nicol. + -
38 | Trichoderma citrinoviride Bisset - +
39 | White Sterile mycelium + +
40 | Yellow Sterile mycelium + -
Total 31 18

Fungi Isolated by Exposure Plate Method (EPM)

Total 31 species of 12 genera were isolated. The members of deuteromycotina were
frequently isolated and this group of was dominant with 24 species of 7 ganera .The
members of ascomycotina were represented by 4 species of 3 genera and only one
species zygomycotina was isolated. The dominant genus was Aspergillus with 18
species namely. Aspergillus alliaceaus, A.atropurpureus, A.awamori, A.carbonareus,
A.carneus, A.delacroixili, A.effusus, A.flavus, A.foetidus, A.fumigates, A.fumaricus,
A.Janus, A.micro-viridoscitrinus, A.miyakoensis, A.niger, A.cinnamomeus, A.oryzae, A.
phoenicis, A.quercinus. 2 specices of Curvularia ,C.brachyspora and C.lunata;
Fusarium oxysporum, Monilia sitophila, Penicillium chrysogenum, Sclerotium oryzae,
Staplylotrichum coccosporum were belonging to Deuteromycotina Members of
ascomycotina namely Emericellopsis minima, Eurotium amstelodami, E.chevalieri and
Fennellia nivea were isolated from Zygomycotina , Mucor racemosus was isolated.

Fungi isolated by Direct Isolation Method (DIM)

Only 18 species belonging to 8 genera were encountered by this method. Again
members of Deuteromycotina were dominant & represented by 16 species of 7 genera.
Aspergillus was dominant genus & represented by Aspergillus alliaceaes, A. awamori,
A. niger, A. cinnamomes, A. Ochraceus, A. oryzae, A. Phoenicis. Other members of
Deuteromycotina are Curvularia brachyspora, C. lunata prasadii, Drechslera
australiensis, Fusarium Oxysporum, Scopularlopsis brumptetil, Monilia sitophila,
Penicillium citrinum, Tricoderma citrinoviride, white sterile mycelium. Only 1 member
of zygomycotina i.e. Rhizopus nigricans is encountered. No members from
Ascomycotina were isolated by this method.
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There are some species which are encountered by both the methods. They are
Aspergillus alliaceaus, A.awamori, A.oryzae, A.phoenicis, Curvularia brachyspora,
C.lunata, Fusarium oxysporum , Monilia sitophila and White Sterile Mycelium.

DISCUSSION :

A combination of two techniques viz, Exposure Plate Method and Direct Isolation
Method has been used in the present investigation to get a fairly complete picture of
aeromycoflora of the library. Such combination for sampling indoors was suggested by
Tilak (1982). More number of fungi isolated by Exposure Plate Method than by Direct
Isolation Method. The results are different than the results obtained by Rane and
Gandhe (2005) who isolated more number .of fungi by Direct Isolation Method than
Exposure Plate Method. Otherwise the results of this study are in general similar with
comparable to the studies conducted in various parts of the word dominance of
Aspergillus species in library air is reported by many workers and these cause the decay
of the book in the library.

Even though these many fungal species have been isolated from library air we were
unable to visible mould growth on books.

CONCLUSION

Within just two months of studies we could isolate fairly good number of fungal species

from the indoors of library at Pratap Philosophy Center Amalner. If the studies could be

carried out for winter and rainy season we could get fairly clear picture of fugal species.

On the basis of this study the following conclusions were made.

1) The indoor environment of this library is rich in fungal spores.

2) Among the species isolated group Deuteromycotina form a dominant part of
airspora.

3) The dominant fungal genus is Aspergillus. This is appeared in both perfect and
imperfect states.

4) The valuable literature available in library needs proper methods of preservation.
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Studies on diversity of soil fungi and their
screening for secondary metabolites

J. R.Patil, J. D. Lokhande and G. M. Rane*
Post graduate Research Center Department of Botany,
Moolji Jaitha College, Jalgaon, 425001.

ABSTRACT

Soil is a rich habitat for all sorts of microorganisms. Fungi are present in soil in large
numbers. They are capable of producing secondary metabolytes.8 different soils from
different localities of Dhule district were collected and isolated during May 2012 for
this study. Serial dilution plate method (Waksman1916) was used. Czapek Dox Agar
and lactose Yeast Extract Agar media were used for isolation. 32 species of 12 genera
were isolated from different soil types. Species of Deuteromycotina and Aspergillus
were dominant. Maximum fungal diversity is seen in Sangvi forest soil while minimum
fungal diversity is seen in Tapi river soil. 6 species of Aspergillus are produced Organic
acid, 9 species of Aspergillus produced Catalase and 6 species of Aspergillus are
produced both Organic acid and Catalase.

Key words: diversity, fungi, secondary metabolites

*Address to whom the correspondence should be made.

INTRODUCTION

Soil is a system composed of thousands of microorganisms like virus, bacteria, algae
and several types of protozoa. All of them are maintaining a microhabitat with
interrelationship and different associations. Fungi are highly specialized organisms and
vary from soil to soil and also in the same soil with an increase in depth. Being
saprophytic and parasitic in nature, fungi can grow in any climatic condition. Fungi are
capable of producing primary metabolites viz. proteins, fats, mineral nutrients etc. &
secondary metabolites viz. alkaloids, antibiotics, terpenoids. Thus screening of soil
fungi and study of their utility is extremely necessary. Mycologist from different parts
of the world like Adamtaz (1886), Paine (1927), Deshpande and Mantri (1956), Padhye
(1961), Moustafa (1975), Wagh and Shankhpal (1979), Rane and Gandhe (2000) made
important and significant contribution towards the soil micro flora of different habitats
and made extensive bibliographies. Few studies have been made on secondary
metabolites produced by fungi ex. Demain (1986), Barrior and Mejia (1996), Rossano et
al (1999), Keietsu et al (2001), Hajjaj, et al (2006), Savitha & Srividya (2007), Nielsen
et al (2009), Azad(2011)etc. From the literature studied up till now, it is clear that no
work has been done on soil micro flora of Dhule district. So the present investigation is
undertaken.

MATERIALS AND METHODS

Soil sample were collected during May 2012. Four different types of soils namely
cultivated soil; uncultivated soil, river soil, and forest soil are considered for soil sample
collection. Two soil samples of each soil type have been collected. Soil samples from 6
inches depth were collected in sterile polythene bags and brought to the laboratory.
Waksman's (1916) serial dilution plate method was used for isolation. Czapek Dox Agar
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and Lactose Yeast Agar media were used for isolation. Streptopenicillin was added to
avoid bacterial contamination. The dilution plates are incubated at room temperature for
3 to 5 days and after incubation, fungal colonies were counted and identification done.
The semi-permanent slides were prepared using cotton blue and lactophenol.
Photomicrographs were taken. Identification of fungi was done using relevant literature.
Harrigan (1998) method was used to detect organic acid and catalase producing fungi.

STUDY AREA

Dhule district is located in North Maharashtra comprises of 4 tehsil viz Dhule, Shirpur,
Shindkheda and Sakri. The total geographical area of the district is 8063 sq km. Dhule
district lies between 20.38 to 21.61 Latitude and 73.50 to 75.11 E longitudes. The
Panzara and Tapi are the main rivers flowing through the district. The soils are mostly
formed from igneous rocks and are black, shallow and calcareous types having different
depths. The average normal rainfall of district is 592 mm, The highest temperature goes
up to 45°c in summer whereas minimum temperature is observed up to 8°c in winter
season. The cultivable land comes to be 4642.11 sq km. Main crops grown in the district
are Bajara, Jowar, Groundnut, Mung, and Paddy. Sugarcane & Chilly, Cotton is mostly
grown in the district.

RESULTS

From different localities of Dhule district 13 genera and 32 species were isolated.(Table
No.1) Among the isolated species Aspergillus is widely distributed genera with 12
species. Hence it was found to be dominant. Some of its species gives positive response
to test oraganic acid and catalase producing ability. (Table No.2)

Tablel: Occurrence of Soil Fungi in different localities

Sr. [ Name of Fungus

No C1 C2 Ul u2 R1 R2 | F1 F2
Alternaria alternata (Fr.)

1 . + - - - + - - -
Keissler

2 Aspergillus arenaceous Smith. - - - - - + - -

3 Aspergillus effusus Tiraboschi + - - - - - + +

4 Aspergillus fumigatus Fresenius - + + - - - - -

5 Aspergillus glaucus Bloch - - - - + + - -

6 Aspergillus itaconicus Kinoshita - - - + - - - -

Sr. | Name of Fungus

No C1 C2 Ul u2 R1 R2 | F1 F2

7 Aspergillus luchuensis Inui - - - - - - - +

8 As_pergillus nidulans (Eidam) + N N . N N N .
Wint

9 Aspergillus niger Van Tighem + + + + + + + +
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10 Aspergillus ochraceous Wilhelm + - - - - - - -
11 Aspergillus tamarii Kita - + - - - - + +
12 Aspergillus terreus Thom + - - - - - - -
13 | Aspergillus wentii Wehmer + + + + + + + +
14 Botrytis cinerea Pers + - - - - - - -

15 Cheatomium osmaniae Ram Rao + ) + i i i i i
and Ram Reddyl

16 Cheatomium fusisporale Rai and i ) + + i i i i

Mukarjee

17 Cheatomium torulosum Bainier - - - - - - - +

Corynascus sepedonium i ) i i i i
18 C.W.Emsmons * *

Cuvularia lunata (Wakker)

19| Boedijil o R L R B I B
20 Cuvularia oryzae Bugnicourt - - + + + + - +
21 Cuvularia prasadii R.L. and B.L. i + i + i i i +

Mathur

29 Doratomycetes microsporous i i + i i i i N
Schlecht ex. Fries

Fusarium oxysporum Schl. Ex

23 Eries + + - - + - - +
24 Humicola grisea Traaen - - - + - - - +
25 Mucor luteus Gelditsh + + + - + - + +
26 Mucor racemosus Fresinius + + + + + + + +
27 Penicillium decumbens Thom. - + - - - - + +
28 Rhizopus nigricans Ehrenb. + - + + + - + +
29 Stachybotrys parvispora Hughes - - - - - + - -
30 | Green sterile mycelium - - - - - - + -
31 White sterile mycelium - - - - - - - +
32 | Yellow sterile mycelium + - - - - - - -
Total 14 10 12 11 11 09 11 19
C1: Cultivated Soill - Raipur; U1: Uncultivated Soill - Balsane R1: River

Soill - Panzara  F1:Forest Soil - Laling

C2: Cultivated Soil2 - Shindkheda; U2: Uncultivated Soil2 - Chimthane;  R2: River
Soil2 - Tapi;

F2 : Forest Soil - Sangavi
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Table2: Screening of Aspergillus species for Secondary Metabolites

Sr. No. | Name of Fungus Organic Acid Catalase
01 Aspergillus effusus - +
03 Aspergillus fumigatus - +
06 Aspergillus luchuensis + +
07 Aspergillus nidulans + +
08 Aspergillus niger + +
10 Aspergillus tamarii + +
11 Aspergillus terreus + +
12 Aspergillus wentii + +
Conclusion

1. Total 32 species belonging to 13 genera were isolated.

2. Species of Deuteromycotina and Aspergilluwere dominant.

3. Sangavi forest soil show maximum fugal diversity while minimum fungal diversity

was observed in Tapi river soil.

4.Even though during summer season good number of fungi isolated from these soils.

5. Aspergillus luchuensis, A. nidulans,A.niger, A.tamarii, A. terreus, A. wentii produced

organic acids.

6. Aspergillus effusus, A.fumigatus, A. luchuensis, A.nidulans,A. niger,A.ochraceous, A.

tamari. A. terreus, A. wentii, produced catalase.

7. Aspergillus niger, A. wentii, A.luchuensis A. tamari,A. terreus and A. nidulans

produced both organic acid and catalase.
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Analgesic activity of methanolic extract and alkaloidal fraction
of flower of Sphaeranthus indicus Linn. in rat

C. D. Neve and N. V. Nemade*
Department of Zoology, Moolji Jaitha College, Jalgaon

ABSTRACT :

Analgesics are those drugs that mainly provide pain relief. Plant has shown potential for
used of in treatment of inflammatory. Thus, there is every possibility of developing new
useful drugs from medicinal plants with a long history of human use. To search an ideal
anti-inflammatory agent of plant origin and its comparison with standard drug to isolate
and purify the acute ingredient from the flower of Sphaeranthus indicus Linn by
advance technology. Albino rats were divided into seven groups, group Il received
ibuprofen (50 mg/kg b.w.p.o), groups IV and V received MeOHXx (250 and 500 mg/kg
b.w.p.0) and groups VI and VII received SiAF (50 and 100 mg/kg b.w.p.0.). Rats were
placed individually on a thermostatically controlled Eddy’s hot plate (Orchid, Nasik)
maintained at 55 + 0.2°C. The pain threshold is considered to have reached when the
animals lifted and licked their paws and time of reaction to pain stimulus of the rat was
recorded at 0, 30 and 60 min, after the drug administration. At 60 min MeOHXx at a dose
500 mg/kg body weight (11.66 + 0.43 sec) significant (P<0.001) and SiAF at a dose 50
and 100 mg/kg body weight (16.27 £ 0.55 and 23.04 + 0.80 sec) exhibited significant
(P<0.001) high analgesic activity at both doses than standard. The alkaloids are known
to possess analgesic activity. Thus, it can be concluded that, the analgesic activity of the
Sphaeranthus indicus extracts is attributed due to the alkaloids present in it.

Key words: Analgesic activity, methanolic extract, alkaloid, Sphaeranthus indicus Linn.

*Address to whom the correspondence should be made.

INTRODUCTION

Analgesics are those drugs that mainly provide pain relief. The primary classes of
analgesics are the narcotics, including additional agents that are chemically based on the
morphine molecule but have minimal abuse potential; nonsteroidal anti-inflammatory
drugs (NSAIDs) including the salicylates and acetaminophen. Other drugs, notably the
tricyclic antidepressants and anti-epileptic agents such as gabapentin, have been used to
relieve pain, particularly neurologic pain, but are not routinely classified as analgesics.
Analgesics provide symptomatic relief, but have no effect on the cause, although clearly
the NSAIDs, by virtue of their dual activity, may be beneficial in both regards.

It is well established that secondary metabolites obtained from plant material are
Alkaloids, Cynogenic glycosides, Flavonoids, Tannins and Phenolic compounds
possesses various biological activity. Plant has shown potential for used of in treatment
of inflammatory. Research analysis during the last decade estimated that analgesics are
one of the highest therapeutic categories on which research efforts are focused (Farouk
et al., 2008). Analgesic compounds available in the market, still present a wide range of
undesired effects (Katzung, 2001) leaving the door open for new and better compounds.
Natural products are believed to be an important source of new chemical substance with
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potential therapeutic applications. There are numerous reports about analgesic effects of
medicinal plants in the literatures (Monsef et al., 2004). Several plant species are
traditionally used as analgesics (Mills and Bone, 2000) and particularly gave a data on
asteraceae family (Singh et al., 2008). Mythreyi et al., (2008) reported the analgesic
activity of methanolic extract of another species of Sphaeranthus is S. amaranthoides.
This is the aim of present experiment.

MATERIALS AND METHODS

Collection of plant

The plant is collected from North Maharashtra Region in the period of February 2012.
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 was collected from North Maharashtra Region Jalgaon District,
Maharashtra State, India. Flowers were separated and 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 methanol. The
solvent extract so obtained was then filtered to remove any suspended impurities.
Extract was concentrated under reduced pressure and controlled temperature (55°C to
60°C). The extract of plant was preserved in dry, cool condition in desiccator. Thus the
methanolic extract (MeOHx) was further proceeding for isolation of alkaloidal fraction
(SIAF) through column chromatography. The MeOHx and SiAF obtained were
screened for their anti-inflammatory activity in rat model.

Phytochemical study
MeOHx and SiAF were analyzed for its phytochemical investigation by qualitative
methods (Harborne, 1998).

Animal used

The albino rat (Ratus norvegicus) of either sex and of approximately the same age,
weighing between 180-200 gm were procured and they were individually housed,
maintained in clean polypropylene cages under standard environmental conditions of
temperature 27 + 2°, 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 protocol 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).

Eddy’s Hot Plate Method

In order to check the temperature withstanding power of the animals, the hot plate
reaction time was tested by modified method of Farouk et al., (2008). All animals were
fasted for 18 h before the beginning of the experiment and access to water ad libitum.
Albino rats were divided into seven groups, each consisting of six animals. Animals of
group | received saline, group Il received Tween-80 solution, group Ill received
ibuprofen (50 mg/kg b.w.p.o), groups IV and V received MeOHx (250 and 500 mg/kg
b.w.p.o) and groups VI and VII received SIAF (50 and 100 mg/kg b.w.p.o.). Rats were
placed individually on a thermostatically controlled Eddy’s hot plate (Orchid, Nasik)
maintained at 55 + 0.2°C. The pain threshold is considered to have reached when the
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animals lifted and licked their paws and time of reaction to pain stimulus of the rat was
recorded at 0, 30 and 60 min, after the drug administration. In order to minimize
damage to the animal paw, the cut-off time for latency of response was taken as 20
second (Shalheen et al., 2000).

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 AND DISCUSSION

The phytochemical study of MeOHx and SiAF of S. indicus showed the presence of
glycoside, phenolic compounds, flavonoids and alkaloids (Table 1). The analgesic
activity was studied in Eddy’s hot plate model. The MeOHx and SiAF at a dose of 250,
500 and 50, 100 mg/kg body weight respectively showed comparable activity and the
results are given in Table 2.

Table 1 Phytochemical analysis MeOHx and SiAF of Sphaeranthus indicus

Phytochemical studies MeOHx | SIAF
Alkaloids + +
Glycosides + +
Flavonoids + +
Tannins + -
Phenolic compounds + +
Anthocynins - -
Saponins + -
Terpenoids - -
Amines -- --

+ Presence, - Absence

Table 2 Effect of MeOHx and SiAF of flower of Sphaeranthus indicus as Analgesic

Min Licking time (in sec)
0 30 60

Group
Control 5.04 +£0.54 5.27 +0.56 548+ 1.08
Tween 80 6.89 £ 0.32 4.33+0.15 12.15+1.13
Ibuprofen | 4.201 £0.57 8.29 +0.98 14.11+£ 0.70
MeOHXx | 6.27 £0.20 7.42 +0.31 7.94+£0.30
MeOHx Il | 6.16 £ 0.65 8.25 + 0.18** 11.66 + 0.43***
SIAF | 5.49 +£0.32 14.11 + 0.49*%** | 16.27 £ 0.55***
SIAF 11 5.57+0.29 17.29 £ 0.26*** | 23.04 + 0.80***

MeOHXx | — 250, MeOHx Il — 500, SiAF I - 50 and SiAF 11 - 100 mg / kg body weight, Each

value expressed as Mean + SE, n=6, **P<0.01, ***P<0.001

The Eddy’s hot plate method showed analgesic activity in SiIAF followed by MeOHXx
(Table 2). Oral administration of the MeOHx and SiAF resulted significant (P<0.001)
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propagation of the latency time in licking response. The reaction time of MeOHx and
SIAF treated animals after the treatment of 30 min was higher when compared with
control and standard groups. At 30 min MeOHXx at a dose 500 mg/kg body weight (8.25
+ 0.18 sec) significant (P<0.01) and SiAF at a dose 50 and 100 mg/kg body weight
(14.11 £ 0.49 and 17.29 % 0.26 sec) exhibited significant (P<0.001) high analgesic
activity at both doses than standard (8.29 + 0.98 sec). After 1 h SiAF at 50 and 100
mg/kg body weight exhibited more reaction time (16.27 + 0.55 and 23.04 + 0.80 sec)
than standard group (14.11 + 0.70 sec). Throughout the observation period, SiAF
showed consistency.

The hot plate reaction test is used specifically to screen the central nervous system for
analgesic activity of a drug. The hot plate test measures the complex response to a non-
inflammatory, acute nociceptive input and is one of the models normally used for
studying the central nociceptive activity. The opioid agents exert their analgesic effects
via supra spinal and spinal receptors (Nemirovsky and Chen, 2001). In the hot plate test,
MeOHx (250 and 500 mg/kg b.w.p.0) and SiAF (50 and 100 mg/kg b.w.p.0.) both
showed a significant analgesic action, 30 min after its administration. Generally, plants
showing the antipyretic effect vis-a-vis analgesic activity (Dewan et al., 2000). This
holds true in S. indicus and it may be due to attributed inherent phytochemicals. Singh
et al., (2008) reported alkaloidal extract of Eclipta alba, a plant of Asteraceae family,
for its analgesic activity in a albino mice by using tail clip model. Recently, Nanda et
al., (2009) investigated the analgesic activity of organic extracts of whole parts of S.
indicus and they found that petroleum ether, chloroform and ethanol extracts showed
significant analgesic activity. They neither isolate any active principle nor evaluate
analgesic activity of it. Farouk et al., (2008) showed that the alkaloidal extract of
Peganum harmala possess a analgesic activity. Very recently, the investigation was
carried out by Meher et al., (2011) to found the analgesic effect of ethanolic extract of
Sphaeranthus indicus in experimental animal models of pain. Therefore, the analgesic
activity of the MeOHx and SiAF of flowers of S. indicus may be due to the alkaloidal
components of the plants. In the present study, phytochemical investigation showed
presence of an alkaloid in MeOHx and SiAF, hence we may conclude that it has the
analgesic activity.

CONCLUSION

The phytochemical investigation of the plant revealed the presence of flavonoids,
alkaloids and others. The alkaloids are known to possess analgesic activity. Thus, it can
be concluded that, the analgesic activity of the Sphaeranthus indicus extracts is
attributed due to the alkaloids present in it.
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Anti-inflammatory activity of methanolic extract and flavonoid
fraction of root of Ziziphus jujuba Mill. in rat

G. A. Phalak and M. Z. Chopda*
Department of Zoology, Moolji Jaitha College, Jalgaon

ABSTRACT :

The term Anti-inflammation refers to the property of substance or treatment that reduces
inflammation. On contrary many medicines of plant origin had been used since long
time without any adverse effect. To search an ideal anti-inflammatory agent of plant
origin and its comparison with standard drug to isolate and purify the acute ingredient
from the root of Ziziphus jujuba Mill by advance technology. The MeOHx and
flavonoid fraction (ZjFF) obtained were screened for their anti-inflammatory activity in
rat model. Anti-inflammatory activity was assessed in rats. Seven groups of rat, out of
these, test group received oral administration of the extracts at a dose 250 and 500
mg/kg for MeOHx and 50 and 100 mg/kg for ZjFF. Edema induced by injecting
Carrageenin in its right hind paw. The paw volume was measured by Plethysmometer
before and at 1, 2 and 3 h after Carrageenin administration. The MeOHXx at the dose 250
and 500 mg/kg body weight exhibited inhibition of paw edema of 1.54 £ 0.25 and 1.54
+ 0.20 ml respectively at the end of the third hour. In this experiment, the lower dose 50
mg/kg of ZjFF showed significant (p<0.01) anti-inflammatory activity. The anti-
inflammatory activity of the Ziziphus jujuba extract is attributed may be due to kinin
and prostaglandin biosynthesis enzyme inhibiting property of flavonoids present in it.

Key words: Anti-inflammatory, Ziziphus jujuba, Flavonoids
*Address to whom the correspondence shoufd be made.

INTRODUCTION

Inflammation is a complex localized response to foreign substances such as bacteria or
in some instances to internally produced substances (Laupattarakasem et al., 2003).The
term Anti-inflammation refers to the property of substance or treatment that reduces
inflammation. On contrary many medicines of plant origin had been used since long
time without any adverse effect. Plants represent still a large untapped source of
structurally novel compounds that might serve as lead for the development of novel
drugs. It is well established that secondary metabolites obtained from plant material are
Alkaloids, Cynogenic glycosides, Flavonoids, Tannins and Phenolic compounds
possesses various biological activity. Plant has shown potential for used of in treatment
of inflammatory. Thus, there is every possibility of developing new useful drugs from
medicinal plants with a long history of human use. 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. 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. To search an ideal
anti-inflammatory agent of plant origin and its comparison with standard drug to isolate



A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 69

and purify the acute ingredient from the root of Ziziphus jujuba Mill by advance
technology.

MATERIALS AND METHODS

Collection of plant

The plant is collected from North Maharashtra Region in the period of February 2012.
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 methanol. The
solvent extract so obtained was then filtered to remove any suspended impurities.
Extract was concentrated under reduced pressure and controlled temperature (55°C to
60°C). The extract of plant was preserved in dry, cool condition in desiccator. Thus the
methanolic extract (MeOHXx) was further proceed for isolation of flavonoid rich fraction
through column chromatography. The MeOHXx and flavonoid fraction (ZjFF) obtained
were screened for their anti-inflammatory activity in rat model.

Phytochemical study
MeOHx and (ZjFF) were analyzed for its phytochemical investigation by qualitative
methods (Harborne, 1998).

Animal used

The albino rat (Ratus norvegicus) of either sex and of approximately the same age,
weighing between 180-200gm were procured and they were individually housed,
maintained in clean polypropylene cages under standard environmental conditions of
temperature 27 + 2°C, 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

Anti-inflammatory activity was assessed in rats using a modification (Nemade, 2011).
Increase in paw volume was used to assess inflammation. Seven groups of rats (n=6)
were deprived of food but not water for 18 hr and then received oral (p.o.)
administration of the test sample at a dose 250 and 500 mg/kg for MeOHx and 50 and
100 mg/kg for ZjFF. Thirty minutes later, each animal received subplanter injection of
Carrageenin (0.1 ml of 1% suspension) in its right hind paw. Paw volume was measured
by Plethysmometer before and at 1, 2 and 3 h after Carrageenin administration. Control
animals received either normal saline (5ml/kg). Ibuprofen was used as a standard anti-
inflammatory drug (50 mg/kg body weight). 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.
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RESULTS AND DISCUSSION

The phytochemical study of MeOHx and ZjFF of root of Z. jujuba showed the presence
of phenolic compounds, glycosides and flavonoid (Table 1). Carragennin edema assay
(an in vivo model) has been useful for the study of mediators found in developing
edema associated with inflammation. The drug used for experimental study, with its
anti-inflammatory property is able to prevent this inflammation. Induction of acute
inflammation in control rats resulted in a prominent increase in paw thickness. Table 2
shows the results of anti-inflammatory activity. The methanolic extract at a dose of 250
mg/kg and 500 mg/kg body weight showed comparable activity and the results are
given in table 2.

Table 1 Phytochemical analysis of MeOHx and ZjFF of root of Z. jujuba Mill.

Phytochemical studies MeOHx | ZjFF
Alkaloids + -
Glycosides + +
Flavonoids + +
Tannins + -
Phenolic compounds + +

Anthocynins -- --

Saponins + -
Terpenoids + -
Amines + -

+ Presence, - Absence

The magnitude of inhibition increased with time with the effect of the MeOHx and ZjFF
comparing well with that of Ibuprofen (Table 2). Results showed that the MeOHXx at the
dose 250 and 500 mg/kg body weight exhibited inhibition of paw edema of 1.54 + 0.25
and 1.54 + 0.20 ml respectively at the end of the third hour. In this experiment, the
lower dose 50 mg/kg of ZjFF showed significant antiinflammatory activity (p<0.01).
Very recently, the investigation was carried out by Goyal et al., (2011) to found the
hydroalcoholic extract of fruits of Ziziphus jujuba (ZJ) for its anti-inflammatory effect
using acute and chronic models of inflammation in rat. They reported that, the presence
of jujubosides, flavonoids and terpenes, which may produce the marked anti-
inflammatory effect of ZJ fruit in acute and chronic inflammation, possibly by
inhibiting nitric oxide expression. Therefore, the anti-inflammatory activity of the
MeOHx and ZjFF of root of Z. jujuba may be due to the flavonoidal components of the
plants. In the present study, phytochemical investigation showed presence of an
flavonoid in MeOHx and ZjFF, hence we may conclude that it has the anti-
inflammatory activity.
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Table 2 Anti-inflammatory activity of the MeOHx and ZjFF of root of Z. jujuba on
Carrageenan induced Paw Edema in rats

| Change in Paw Volume (ml)
ours

al'jp\ 0 1 2 3
Control 1.22+0.34 1.44+0.09 1.47+0.13 2.17+0.49
Placebo 1.06+0.12 1.06+0.05 1.06+0.04 1.71+0.30
Std. 0.81+0.15 1.68+0.17 1.27+0.14 1.61+0.26
MeOHXx | 1.44+0.09 1.44+0.16 1.45+0.16 1.54+0.25**
MeOHXx Il | 1.34+0.04 1.60+0.04 1.55+0.34 1.54+0.20*
ZjFF 1 1.65+0.69 1.62+0.09 1.42+0.07 1.52+0.19**
ZjFF 11 1.40+0.16 1.60+0.10 1.331£0.11 1.36+0.01***

Std. = 50, MeOHXx I= 250, MeOHXx 1= 500, ZjFF 1 =50 and ZjFF 11 = 100 mg/kg body weight,
*p<0.05, **p<0.01 and = p<0.001 Vs control

CONCLUSION

The phytochemical investigation of the plant revealed the presence of flavonoids,
alkaloids and others. The flavonoids are known to possess anti-inflammatory activity by
inhibiting the cyclooxygenase responsible for synthesis of inflammatory prostaglandins.
Thus, it can be concluded that, the anti-inflammatory activity of the Ziziphus jujuba
extract is attributed due to kinin and prostaglandin biosynthesis enzyme inhibiting
property of flavonoids present in it. The exact mechanism(s) of the analgesic and anti-
inflammatory activities of the extracts is/are yet to be elucidated.
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Antipyretic activity of successive extract of root
of Ziziphus jujuba Mill. in rat

J. P. Jangale and M. Z. Chopda *
Department of Zoology, Moolji Jaitha College, Jalgaon

ABSTRACT

Pyrexia or fever is caused as a secondary impact of infection, malignancy or other
diseased states. Plant has shown potential for used of in treatment of inflammatory.
Thus, there is every possibility of developing new useful drugs from medicinal plants
with a long history of human use. To search an ideal antipyretic agent of plant origin
and its comparison with standard drug to isolate and purify the acute ingredient from the
root of Ziziphus jujuba Mill by advance technology. Animals with approximately
constant rectal temperature were selected for the study. Rats of either sex were divided
into seven 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.0), acetone, chloroform, methanol and aqueous extracts at a
dose 500 mg/kg b.w.p.o) in Tween-80 were administered orally. A control group was
given 0.3 ml normal saline. The temperature was recorded at 1, 2 and 3 after drug
administration. At the dose of 500 mg/kg body weight Chloroform, Methanol and
Aqueous extract significantly reduce elevated rectal temperature, 37.77+ 0.54,36.21 +
0.25 and 37.87 + 0.25°C respectively compared to control (39.77 + 0.66°C ) at 3" h. It
can be concluded that, the antipyretic activity of the Ziziphus jujuba extract is attributed
due to flavonoids present in it.

Key words: Antipyretic activity, Ziziphus jujuba Mill.
*Address to whom the correspondence should be made.

INTRODUCTION

Pyrexia or fever is caused as a secondary impact of infection, malignancy or other
diseased states. It is the body’s natural defense mechanism to create an environment
where infectious agent or damaged tissue cannot survive (Chattopadhaya et al., 2009).
Normally the infected or damaged tissue initiates the enhanced formation of pro-
inflammatory mediator’s (cytokines like interleukin 1B, o, B and TNF-a), which
increases the synthesis of prostaglandin E2 (PGE2) near peptic hypothalamus area and
thereby triggering the hypothalamus to elevate the body temperature (Khan et al., 2007).
The temperature regulatory system is governed by a nervous feedback mechanism, so
when body temperature becomes very high, it dilates the blood vessels and increases
sweating to reduce the temperature, but when the body temperature becomes very low,
hypothalamus maintains the internal temperature by vasoconstriction. High fever often
increases faster disease progression by increasing tissue catabolism, dehydration and
existing complaints, as found in HIV (Paschapur et al., 2009). Most of the antipyretic
drugs inhibit cyclooxygenase (COX-2) expression to reduce the elevated body
temperature by inhibiting PGE-2 biosynthesis (Cheng et al., 2005). Moreover, these
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synthetic agents irreversibly inhibit COX-2 with high selectivity but are toxic to the
hepatic cells, golmeruli, cortex of brain and heart muscles, whereas natural COX-2
inhibitors have lower selectivity with fewer side effects (Cheng et al., 2005). A natural
antipyretic agent with minimal or no toxicity is need of time. Ziziphus jujuba is an old
traditional medicament used for various diseases. Hence, the present study is designed
to determine the antipyretic effect of successive extract of root of Ziziphus jujuba using
animal model.

AIM AND OBJECTIVE

It is well established that secondary metabolites obtained from plant material are
Alkaloids, Cynogenic glycosides, Flavonoids, Tannins and Phenolic compounds
possesses various biological activity. Plant has shown potential for used of in treatment
of inflammatory. Thus, there is every possibility of developing new useful drugs from
medicinal plants with a long history of human use. To search an ideal antipyretic agent
of plant origin and its comparison with standard drug to isolate and purify the acute
ingredient from the root of Ziziphus jujuba Mill by advance technology.

MATERIALS AND METHODS

Ziziphus jujuba Mill. (Rhamnaceae); Vernacular name: Eng: Common jujube; Chinese
date. A spiny deciduous shrub or small tree. Habitat: Commonly cultivated in India,
Japan, China, Africa, Malaysia, Afghanistan and Australia. Propagation: By seeds and
vegetative method. Part used: Fruit, Stem, Root, Leaves. In present study root is used.
Chemical constituents: 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 (Mahajan
and Chopda, 2009). Uses: 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 (Chopra 1996; Chopda and Mahajan, 2009). 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. 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.

Collection of plant

The plant is collected from North Maharashtra Region in the period of May 2011. 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 successive solvents.
The successive extracts so obtained were then filtered to remove any suspended
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impurities. Extracts were concentrated under reduced pressure and controlled
temperature (55°C to 60°C) and preserved in dry, cool condition in desiccator. Thus, the
successive extracts obtained were screened for their antipyretic activity in rat model.

Animal used

The albino rat (Ratus norvegicus) of either sex and of approximately the same age,
weighing between 180-200gm were procured and they were individually housed,
maintained in clean polypropylene cages under standard environmental conditions of
temperature 27 + 2°C, 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 successive extract of root of Z. jujuba on 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 seven
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.0), Chloroform, Acetone, Methanol and Aqueous (500 mg/kg b.w.p.o)
in Tween-80 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 experimental groups.

RESULTS AND DISCUSSION

The results of effect of successive extract of root of Z. jujuba on Brewer’s yeast induced
pyrexia in rats are given in Table 1. After the induction of pyrexia the control rats
remained hyperpyretic throughout the duration of the experiment. At the dose of 500
mg/kg body weight Chloroform, Methanol and Aqueous significantly reduce elevated
rectal temperature 36.21 + 0.25°C and 37.87 + 0.25°C and 37.77+ 0.54°C respectively
compared to control (39.77 + 0.66°C) at 3™ h. Very recently similar type of work was
carried out by Balakrishnan et al. (2012), they evaluated the anti pyretic activity of
leaves of Zizyphus jujuba Lam. in rats with respect to control group. They found that the
anti pyretic activity of the extract was comparable to the standard prototype,
paracetamol.



A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 76

Table 1 Antipyretic activity of the successive extract of root of the Z. jujuba in rat

Rectal temperature (°C + SE)
Hours
}upg\ -18 0 1 2 3

Control 37.64 £0.10 34.08 £ 0.64 33.70£0.77 37.76 £0.53 | 39.77 £ 0.66
placebo 37.44 +£0.19 3422 £2.13 35.55+1.82 39.01£0.95 | 39.77 £0.66
Ibuprofen 37.57+0.26 33.27 £0.99 33.63+1.40 38.86 £0.88 | 37.59 +£0.47
Chloroform | 37.63 £ 0.40 35.32 £ 0.67 3445+ 1.15 37.35+£0.30 | 37.77 £0.54*
Acetone 37.12+£0.30 36.40 £ 0.52 35.35+0.45 37.85+0.96 | 38.05+0.13
Methanol 37.00£0.18 34.88 +£1.92 34.23+1.11 38.38£0.69 | 36.21 + 0.25***
Agueous 37.14+£0.19 34.65+ 1.35 31.45 + 3.86 39.02+0.15 | 37.87 +0.25*

Std. = 50, Chloroform, Acetone, Methanol and Aqueous = 500 mg / kg body weight, each value
expressed as mean + SE, n=6, *P<0.05 and ***P<0.001Vs Control.

CONCLUSION

The phytochemical investigation of the plant revealed the presence of flavonoids,
alkaloids and others. It can be concluded that, the antipyretic activity of the Ziziphus
jujuba extract is attributed due to flavonoids present in it.
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ABSTRACT

Analgesics are those drugs that mainly provide pain relief. The primary classes of
analgesics are the narcotics, including additional agents that are chemically based on the
morphine molecule but have minimal abuse potential; nonsteroidal anti-inflammatory
drugs (NSAIDs) including the salicylates; and acetaminophen. To search an ideal
analgesic agent of plant origin and its comparison with standard drug to isolate and
purify the acute ingredient from the root of Ziziphus jujuba Mill by advance technology.
The methanolic extract (MeOHx) and flavonoid fraction (ZjFF) were screened for their
analgesic activity in rat model. Animals of group | received saline, group Il received
Tween-80 solution, group 111 received ibuprofen (50 mg/kg b.w.p.o), groups IV and V
received MeOHXx (250 and 500 mg/kg b.w.p.o) and groups VI and VII received ZjFF
(50 and 100 mg/kg b.w.p.0.). The pain threshold is considered to have reached when the
animals lifted and licked their paws and time of reaction to pain stimulus of the rat was
recorded at 0, 30 and 60 min, after the drug administration. At 60 min MeOHXx at a dose
500 mg/kg body weight (12.64 * 1.23 sec) significant (P<0.001) and ZjFF at a dose 50
and 100 mg/kg body weight (15.10 £ 1.24 and 19.23 £ 1.08 sec) exhibited significant
(P<0.001) high analgesic activity at both doses than standard (14.11 £ 0.70 sec).

Key words: Analgesic activity, Ziziphus jujuba Mill, Flavonoid

**Address to whom the correspondence should be made.

INTRODUCTION

Salicylates are the class of compounds that are widely valued for their pain killing,
antipyretic and anti-inflammatory properties (Moncada and Vane 1979; Insel, 1991).
The most commonly known and used salicylates are salicylic acid (also called 2-
hydroxybenzoic acid), aspirin (acetylsalicylic acid -ASA) and sodium salicyclates. They
are used extensively for the relief of headache, inflammation, arthritis pain, and some
are employed in the treatment of heart attacks and strokes in the elderly (Rainsford,
1984). Their mode of action is the inhibition of the synthesis of prostaglandin and its
derivatives that cause inflammation, pain, rise in temperature and related diseases
(Moncada and Vane, 1979; Meade et al., 1993). Recently, salicylic acid has been used
primarily as an intermediate in the production of agrochemicals, dyes and colorants
products (Cremlyn, 1991; Raskin, 1992). Extractive from the leaves are also employed
traditionally for relieve of headache and inflammations (Owoyele et al., 2004). There is
a dearth of information on the biological activity of Ziziphus jujuba. We have therefore
carried out a preliminary screening for its anti-inflammatory and analgesic activities of
the leave extracts of this plant.


http://medical-dictionary.thefreedictionary.com/Narcotics
http://medical-dictionary.thefreedictionary.com/Abuse
http://medical-dictionary.thefreedictionary.com/Nonsteroidal+Anti-Inflammatory+Drugs
http://medical-dictionary.thefreedictionary.com/Nonsteroidal+Anti-Inflammatory+Drugs
http://medical-dictionary.thefreedictionary.com/Acetaminophen
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MATERIALS AND METHODS

Ziziphus jujuba Mill. (Rhamnaceae) Eng: Common jujube; Chinese date. A spiny
deciduous shrub or small tree. Commonly cultivated in India, Japan, China, Africa,
Malaysia, Afghanistan and Australia. By seeds and vegetative method. 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
AB,CD,E,------ Q from stem and root bark (Mahajan and Chopda, 2009). 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 (Chopra
1996; Chopda and Mahajan, 2009). Part used in present study: Root. 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. 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.

Collection of plant

The plant is collected from North Maharashtra Region in the period of February 2012.
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 methanol. The
solvent extract so obtained was then filtered to remove any suspended impurities.
Extract was concentrated under reduced pressure and controlled temperature (55°C to
60°C). The extract of plant was preserved in dry, cool condition in desiccator. Thus the
methanolic extract (MeOHx) was further proceeding for isolation of flavonoid rich
fraction through column chromatography. The MeOHx and flavonoid fraction (ZjFF)
obtained were screened for their analgesic activity in rat model.

Column chromatography

Packing of column

The glass column (30 X 1.8 cm) with cinter was partially filled with chloroform. Fifty
gram silica gel was placed in a beaker and slurry was prepared in chloroform. This
slurry was poured into the above column at a constant speed. The excess of solvent was
simultaneously allowed to drain off.

Preparation of sample loading

Three gram of MeOHXx of root of Z. jujuba was added with two gram of silica gel into
china dish and kept in a vacuum desiccator over anhydrous calcium chloride for drying.
After complete drying it was macerated so as to get fine particles. Chloroform was
added to it, stirred vigoursly and immediately loaded on the column avoiding cracking
of adsorbent.
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Fractionation

Elution and fractionation of MeOHXx of root of Z. jujuba was by adsorption column
chromatography using silica gel as adsorbent. Proportion of different solvents was done
on the basis of separation pattern of secondary metabolites obtained on the TLC and
homogeneity tried to maintain on it. The column was eluted successively with
chloroform and methanol and their graded mixtures. The different fractions were
collected. Strong positive flavonoid test was observed at 60:40 methanol: chloroform
solvent system. Hence, this fraction was selected and carries for its analgesic activity.
The fraction was concentrated by evaporating the organic solvents on water bath at
50°C — 60°C and preserved in desiccator.

Phytochemical study
MeOHx and ZjFF were analyzed for its phytochemical investigation by qualitative
methods (Harborne, 1998):

Animal used

The albino rat (Ratus norvegicus) of either sex and of approximately the same age,
weighing between 180-200gm were procured and they were individually housed,
maintained in clean polypropylene cages under standard environmental conditions of
temperature 27 + 2°C, 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).

Eddy’s Hot Plate Method

In order to check the temperature withstanding power of the animals, the hot plate
reaction time was tested by modified method of Farouk et al., (2008). All animals were
fasted for 18 h before the beginning of the experiment and access to water ad libitum.
Albino rats were divided into seven groups, each consisting of six animals. Animals of
group | received saline, group Il received Tween-80 solution, group Ill received
ibuprofen (50 mg/kg b.w.p.o), groups IV and V received MeOHx (250 and 500 mg/kg
b.w.p.0) and groups VI and VII received ZjFF (50 and 100 mg/kg b.w.p.0.). Rats were
placed individually on a thermostatically controlled Eddy’s hot plate (Orchid, Nasik)
maintained at 55 + 0.2°C. The pain threshold is considered to have reached when the
animals lifted and licked their paws and time of reaction to pain stimulus of the rat was
recorded at 0, 30 and 60 min, after the drug administration. In order to minimize
damage to the animal paw, the cut-off time for latency of response was taken as 20
second (Shalheen et al., 2000).

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 AND DISCUSSION

The phytochemical study of MeOHx and ZjFF of root of Z. jujuba showed the presence
of phenolic compounds, glycosides and flavonoids (Table 1). The analgesic activity was
studied in Eddy’s hot plate model. The MeOHx and ZjFF at a dose of 250, 500 and 50,
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100 mg/kg body weight respectively showed comparable activity and the results are
given in Table 2.

Table 1 Phytochemical analysis of MeOHx and ZjFF of root of Z. jujuba Mill

Phytochemical studies MeOHx | ZjFF
Alkaloids + -
Glycosides + +
Flavonoids + +
Tannins + -
Phenolic compounds + +

Anthocynins -- --

Saponins + -
Terpenoids + -
Amines + --

+ Presence, - Absence

The Eddy’s hot plate method showed analgesic activity in ZjFF followed by MeOHXx
(Table 2). Oral administration of the MeOHx and ZjFF resulted significant (P<0.001)
propagation of the latency time in licking response. The reaction time of MeOHx and
ZJFF treated animals after the treatment of 30 min was higher when compared with
control and standard groups. At 30 min MeOHXx at a dose 500 mg/kg body weight (9.95
+ 0.77 sec) significant (P<0.01) and ZjFF at a dose 50 and 100 mg/kg body weight
(10.88 + 0.66 and 15.23 = 1.16 sec) exhibited significant (P<0.001) high analgesic
activity at both doses than standard (8.29 + 0.98 sec).

Table 2 Effect of MeOHx and ZjFF of root of Ziziphus jujuba as Analgesic

Licking time (in sec)

Min
Group 0 30 60
Control 5.04 £0.54 5.27+0.56 5.48 £1.08
Tween 80 6.89 £0.32 4.33+0.15 8.29+0.72
Ibuprofen 4.20 £ 0.57 8.29 £ 0.98 14.11£0.70
MeOHXx I 4.69 £0.34 6.22 £ 0.26 8.29 £ 0.57
MeOHx I 5.63 £ 0.65 9.95+ 0.77** 12.64 £ 1.23***
ZjFF | 5.47 £ 0.64 10.88 £ 0.66*** 15.10 £ 1.24***
ZjFF 11 7.45+0.81 15.23 £ 1.16*** 19.23 £ 1.08***

MeOHx I- 250, MeOHx Il - 500, ZjFF I - 50 and ZjFF 11 - 100 mg / kg body weight,
Values expressed as Mean * SE, n=6, **P<0.01, ***P<0.001

After 1 h, ZJFF at 50 and 100 mg/kg body weight exhibited more reaction time (15.10 +
1.24 and 19.23 £ 1.08 sec) than standard group (14.11 + 0.70 sec). Throughout the
observation period, ZjFF showed consistency.
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Very recently similar type of work was carried out by Adzu and Haruna (2007) on the
two fractions isolated from Z. spina christi. They studied for anti-inflammatory and
analgesic activity and showed promising results, however they have not mentioned
which phytoconstituent was responsible for the activity. Our observations provide the
evidence for anti-inflammatory and analgesic activity of MeOHx and ZjFF of the root
of Z. jujuba as the primary component of the plant material that exhibits pain relief
action. At this stage, it is difficult to consider which of the phytochemical component is
responsible for the activity of the extract.

CONCLUSION

The phytochemical investigation of the plant revealed the presence of flavonoids,
alkaloids and others. The flavonoids are known to possess analgesic activity. Thus, it
can be concluded that, the analgesic activity of the Ziziphus jujuba extracts is attributed
due to the flavonoids present in it.
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ABSTRACT
Phytosterol are important as it possess cholesterol lowering and anticancer activity.
Phytosterol estimation was done by Zak method. Zingiber spp. is the rich source of
secondary metabolites among the studied plant samples whereas cardiac glycosides are
absent in Phyllanthus and Terminalia spp. The richest source of phytosterol is
Phyllanthus spp.

Key words: Phytosterol, secondary metabolite, cholesterol, antibacterial activity.
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INTRODUCTION

Medicinal plants are of great importance to the health of individuals and communities.
The medicinal value of these plants lies in some chemical substances that produce a
definite physiological action on the human body. (Edeoga et al, 2005). The main Indian
traditional systems of medicine namely Ayurveda, Siddha and Unani are primarily plant
based systems. The WHO estimated that by 2020 stress will rank highest because of
disabilities in developed countries. Phytosterols (plant sterols) as secondary plant
metabolites are structural and biological counterparts of cholesterol, the main sterol in
mammalian cells. Plant sterols are responsible for permeability and fluidity of cell
membranes. Further they act as precursors of brassinosteroids, thus regulating storage
and transport processes, and of numerous other metabolites such as glycoalkaloids and
saponins (Piironen et al., 2000). To date over 250 different phytosterols and related
compounds have been identified in plant and marine materials (Salo et al., 2003).

MATERIAL AND METHOD

Plant material

The plant samples were purchased from Kogta Ayurvedic shop. The plant samples were
identified from Dr. Suhasini Mahajan, Dr. Tanvir Khan, Department of Botany, Moolji
Jaitha College, Jalgaon. The plant materials used in this study are Phyllanthus sp
(AVC), Terminalia spp (BHC), Zingiber spp(SUC).

Processing of the plant material

The plant samples were powdered using grinder. The powders were subjected to
standardization according to pharmacopoeia and WHO standardization book tabulated
in table 1a,1b. The powders were further macerated and extracted with chloroform for 5
doays. Aqueous extracts and chloroform extracts were concentrated and filtered, stored at
4°C.

Phytochemical screening
The extracts of root were subjected to phytochemical screening for the presence of
chemical constituents such as alkaloids, saponins, flavonoids, tannins, cardiac
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glycosides, and carbohydrates according to Horborne’s ‘Modern techniques of

Phytochemical analysis tabulated in table 2.

Phytosterol quantitation

Dilutions of samples were prepared as 1:1, 1:2, 1:5. 10 microliters of these was pipette
in wells. 30 microlitre FeCl; COH reagent was added to each well. 20 microlitre
concentrated H,SO,4 was added. The reaction mixture was incubated for 30 minutes. The
intensity was measured at 620nm against blank. Similar protocol is followed for
standard. Standard used was cholesterol (Table 3).

RESULT AND DISCUSSION

The present study reveals that the marketed sample Zingiber spp. Phyllanthus spp was
the richest source of secondary metabolites among the studied plant samples. Highest
phytosterol content was estimated in Phyllanthus spp. 0.52mg/100 microlitre in 1:5
dilution of the chloroform extract of rhizome.

Table 1 a Characteristics of plant powder samples

Parameter Phyllanthus spp Terminalia spp Zingiber spp
Colour Greyish Light Brown White
Colour (UV long Dark purple Dark purple Ash
wavlength)

Colour(UV short) | Grey Brown Yellow
Odour Charactaristic Characteristic hot
Taste Sour Sour Spicy
Foreign matter Absent Absent Absent
Table 1b Biological standardization of chloroform extracts
Bacteria Phyllanthus | Terminalia | Zingiber spp
Spp Spp

Escherchia coli - - -
Pseudomonas spp - - -
Salmonella typhi - - -

Table 1c Chemical analysis of powder samples

Sample code Powder+5%NaOH | Powder + 1IN KOH | Powder+ 5%FeCI3
Zingiber spp. Faint Yellow Yellow Orange
Phyllanthus spp. Yellowish brown Dark brown Black
Terminalia spp. Dark Dark brownish Dark brown
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Table 2 Phytochemical screening chloroform extract of plant samples

Name of the compound Phyllanthus spp | Terminalia spp | Zingiber spp
Flavonoids(Shinoda test) - + +
Cardiac Glycosides (Keller Killiani - - +
test)

Saponins (Hemolytic test) + - +
Tannin & phenolic compounds + + +
Terpenoids - + +
Alkaloids (Mayer test) + - +
Steroids (Salkowaski test) + + +
Table 3 Quantititation of phytosterols in marketed plant samples
Sr.No SUC (mg/100ul) BHC (mg/100ul) AVC(mg/100ul)

1:1 8.57 28.08 35.22

1:2 2.69 4.30 13.97

1:5 0.05 0.33 0.52
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Isolation and screening thermo and osmo-tolerant ethanalogenic yeast
from fruit waste from Jalgaon region
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ABSTRACT
The biggest thirst of bioethanol production is devolpment of potential strain which will
satisfy thermo and osmo-tolerancy with high ethanol yield. Present work is focused to
isolate such potential ethanolic yeast from naturally stressed environment like friut
waste and waste dumping soil. Six yeasts isolateed were obtained from natural
environment out of which two starins were found as osmo and thermo-tolerent yeast.
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INTRODUCTION

The increasing demand for ethanol for various industrial purposes such as alternative
source of energy, industrial solvents, cleansing agents and preservatives, has
necessitated increased production of this alcohol. Ethanol production is usually
accomplished by chemical synthesis of petrochemical substrates and microbial
conversion of carbohydrates present in agricultural products. Owing to the depleting
reserves and competing industrial needs of petrochemical feed stocks, there is global
emphasis in ethanol production by fermentation process. Increased yield of ethanol
production by microbial fermentation depends on the use of ideal microbial strain,
appropriate fermentation substrate and suitable process technology (Brook, A, 2008).
Bioethanol is an alcohol made by fermenting the sugar components of the biomass.
Currently, it is made mostly from sugar and starch crops. The economics of ethanol
production by fermentation is significantly influenced by the cost of raw materials, and
hence, current research interests deals with cellulosic biomass, which can be used as the
feedstock. Cellulosic biomass from cash crops and grasses are potential cheap and
renewable fuel source. These renewable sources contain significant lignocellulose
fraction that cannot be degraded easily, and requires implementation of strategies for
process development in areas like pretreatment, use of recombinant strains of bacteria,
yeast and fungi, scale-up, process-design and recovery. Ethanol is inhibitory at high
concentration and ethanol tolerance of microorganisms is critical for high yields.
Variety of microorganisms including bacteria like Zymomonas mobilis, Clostridium
sporogenes, and yeast like Candida pseudotropicalis, Candida stellata, Kluyveromyces
fragilis, Kluyveromyces lactis, Pichia stipitis, Saccharomyces cerevisiae and fungi like
Fusarium oxysporum are capable of ferment different sugars to produce ethanol (Bonciu
et al, 2010, Jeppsson et al, 1996). Yeasts are eukaryotic unicellular, micro-fungi widely
distributed in natural environment. Around 800 yeast species are known but these
represent only a fraction of yeast biodiversity on earth. Yeasts are well known for
efficiently fermenting an array of simple and complex sugars to biotechnological
products (Walker, 1998).
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MATERIALS
All the reagents used for preparation of following media / chemicals were A.R. grade
and were manufactured by Hi-media, Mumbai and Qualigens, India.

MGYP medium containing (gL-1): malt extract- 3.0, glucose- 50 to 350, yeast extract-
3.0 and peptone- 5.0, pH- 6.8.( Aneja, 2005)

Fermentation medium containing (gL-1): glucose- 100, yeast extract- 1.0, ammonium
sulphate-2.0, pH- 4.5 ( Bergey et.al, 2005)

Dinitrosalicylic acid (DNSA) Reagent containing:
Solution I: Sodium-potassium tartarate- 3gm, distilled water- 50ml.
Solution 11: 2M NaOH- 20ml, DNSA - 1gm.

Solutions I and Il were mixed and volume was made up to 100ml with distilled water
(Sawhney, 2001)

Potassium Dichromate Reagent containing: K2Cr207- 33.33gm dissolved in 300 ml
distilled water with gentle stirring on ice bath and slowly added 521 ml concentrated
HCI. The reagent was cooled to room temperature and finally diluted to 1 L with
distilled water and stored in glass stopper bottle (Guymon et al, 1953)

METHODS

Ecological sampling from fruit waste of Jalgaon region

To isolate potential yeast useful for ethanol production, sampling was done from fruit
waste of Jalgaon region. Samples were collected in pre-sterilized bottles and transported
to laboratory in sterile condition.

Primary screening to select ethanol producing strains

Samples were subjected for dilution to reduce microbial load per ml and inoculated 1ml
of aliquot of it to 99 ml of sterile MYP broth containing 5% glucose. After 72 hrs,
loopful aliquot of medium was inoculated on sterile MGYP agar medium to isolate
single yeast colony by using streak plate technique.

Assessment of sugar utilization spectrum of isolates

Sterile MYP Agar plates containing sugars in different concentrations viz. Arabinose
(5%), Lactose (5%), Starch (1%), Sucrose (5%), Cellulose (1%), Maltose (5%) and
Xylose (5%) were prepared and positive results were noted as appearance of pure
culture of organism on the plates after incubation at 370C for 48 h.

Optimization of culture conditions

Organism tolerant to highest concentration to sugar was selected for assessment of
optimal physiochemical parameters for growth in synthetic medium viz. pH and
temperature.

Assessment for optimal pH for growth

Aliquots of 20 ml sterile synthetic medium comprising of (gL-1) yeast extract-0.1,
glucose-

100 and urea- 2 with varying pH (1-14) were inoculated with 0.1ml of suspension of the
selected organism and incubated at 370C for 48 h. Tolerance to the respective pH was
recorded as positive growth by measuring optical density at 620 nm against
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uninoculated broth as reference on a Shimadzu UV-Visible Spectrophotometer model
UV-1601.

Assessment for optimal temperature for growth

Aliquots of 20 ml sterile synthetic medium comprising of (gL-1) yeast extract-0.1,
glucose-

100 and urea- 2, pH 6.5 were inoculated with 0.1ml of suspension of the selected
organism and incubated at varying temperatures (25, 37, 40, 45 and 600C) for 48 h.
Tolerance to the respective temperature was recorded as positive growth by measuring
optical density at 620 nm against un-inoculated broth as reference on a Shimadzu UV-
Visible Spectrophotometer model UV-1601.

Preparation of standard graph for reducing sugars

Glucose stock solution (1000pg/ml) was used for standard graph preparation. 1mi
aliquot of DNSA reagent was added to 1ml aliquot of a sample dilution and kept in a
boiling water bath for 10 min. After cooling at room temperature 10 ml distilled water
was added and absorbance was measured at 540 nm on Simadzu UV 1601
spectrophotometer. Reading blank and standards of glucose solutions were run
simultaneously and in triplicates. A standard graph of A540 was plotted against glucose
concentrations. The contents of total reducing sugars in sample were calculated as
glucose equivalent.
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Figure 1 Standard graph of reducing sugar

Preparation of standard graph for ethanol estimation

Using double distilled ethanol, dilutions were prepared in gm% ethanol (1gm ~
1.282ml). Then 1ml of potassium dichromate reagent was added following the addition
of 5ml of 98% H2SO4. Tubes were incubated at water bath adjusted at temperature
25°C for 20 min and absorbance was recorded at 640nm on Simadzu UV 1601
spectrophotometer.
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Figure 2 Estimation of ethanol by dichromate method

RESULTS AND DISCUSSION

Ethanol being a better energy alternative, an array of attempts were made to enhance its
productivity utilizing numerous strategies. A large number of innate and recombinant
yeast and bacteria have been proposed for improved production process.

In order to meet the objectives set, experiments were focused primarily on screening
and selection of a potential ethanologen from environment and to study tolerance to
stress conditions.

Primary screening of ethanalogenic yeast from fruit waste

A serially diluted fruit waste sample was inoculated in sterile MYP broth containing 5%
glucose up to 72 h to enrich growth of ethanol producing strains of yeast. Ethanol
production of those mixed culture was calculated by using potassium dichromate assay.
Isolation of ethanol producing yeast on MGYP agar plate

Ethanol producing yeast were isolated on MGYP agar plate and 4 isolated colonies of
different morphology were selected as different isolate and their morphology was
discussed as colony characteristics.

Table 1 Morphology of isolate on MGYP agar plate

Isolate | Size shape color margin | Elevati | Opacity | Consiste | Gram

capt- on ncy Charact
ion eristics

Ay 1 mm | Irregular | Creamish | Serrate | Flat Opeque | Smooth | Gram
Positive

A, Pin Circular | White Entire | Convex | Opeque | Smooth | Gram
point Positive

A; 0.5 Circular | Creamish | Entire | Convex | Opeque | Smooth | Gram
mm Positive

A, Imm | Circular | Faint Entire | Flat Opeque | Smooth | Gram
Yellow Positive
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Assessment of sugar utilization spectrum

Broad sugar utilization spectrum of any fermentative organism is beneficial for
conversion of complex biomass e.g. cellulose and starch to fermentative end-products,
such as ethanol. A broad substrate utilization spectrum facilitates reduction in
fermentation costs and direct conversion of complex biomass with little or no
pretreatment in addition to effective conversion of the organic carbon content to ethanol
or biomass.

In order to assess the carbohydrate utilization and fermentative capability of the
characterized yeast strain, the organism was plated on MYP medium fortified with
respective carbohydrate in different concentrations.

Table 2 Assessment of Sugar utilization spectrum

Isolate Carbohydrate

Arabinose | Lactose | Sucrose | Cellulose | Maltose | Xylose | Starch
A Negative | Negative | Positive | Positive | Positive | Positive | Negative
A Negative | Positive | Positive | Positive | Positive | Negative | Negative
Az Positive | Positive | Positive | Positive | Positive | Positive | Positive
Ay Positive Positive | Positive | Negative | Positive | Negative | Positive

Out of 4 isolate, Az was found to be efficient to assimilate wide range of carbohydrate,
it was selected for the further assessment of temperature and pH tolerance.

Thermotolerance

As ethanol production is a thermodynamically exothermic reaction, there is significant
increase in temperature of the fermentation vessel and has a profound effect on thermo-
sensitive enzymes. Such conditions lower down the productivity of ethanol due to
enzyme inactivation and increases cooling costs. Thermo-tolerant organisms are
significantly beneficial in ethanol production, as it possess faster reaction rates owing to
the presence of thermo-tolerant enzymes.

In order to assess the thermo-tolerance and optimum growth temperature of the selected
isolate, it was inoculated in MGYP broth and incubated at different temperatures and
growth was measured at A620 on a Shimadzu UV-Visible Spectrophotometer model
UV- 1601 using sterile MGYP broth as reference. Optimum temperature for ethanol
production was found to be 400C, and growth was observed up to 60°C. This implied
that the yeast is thermo-tolerant.
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pH Tolerance

Yeasts usually grow optimally in an acidic range of 6-6.5, and during the course of
ethanol production, pH gradually decreases and the broth becomes acidic- as low as 3.0.
lowering of pH favors faster breakdown of polymeric sugar and hence increases sugar
uptake rate and ultimately product formation. Acidic pH also facilitates prevention of
contamination by spoilage organisms, and hence, pH tolerance is also a significant
parameter in selection of potential ethanologen. To study the pH tolerance of the
selected isolate, it was inoculated in a series of MGYP broth with varying pH range, and
growth was measured as OD values at 620 nm wavelength on a Shimadzu UV-Visible
Spectrophotometer model UV-1601 using sterile MGYP broth as reference.

The organism was found to grow optimally at neutral pH, however, it was found to be
tolerant to a wide range of pH (2.0-12.0) for growth. The selected organism may
therefore be useful for fermentation of cellulosic hydrolysate pretreated with both acid
and alkali. However, the organism may have a different optimal pH for maximum
ethanol production.

pH Tolerance

0.025 -
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g 0.015 -
< o001 -
0.005 -

O .

1 2 3 4 5 6 7 8 9 10 11 12 13 14
pH
Figure 4 pH Tolerance
CONCLUSION

In order to meet objectives set, 4 ethanalogenic yeasts were isolated from fruit waste
samples of Jalgaon region. Morphological analysis was concluded all four isolates were
Gram positive yeast having similar colony characteristics as Saccharomyces species.
However further biochemical and molecular investigation is needed for identification of
isolates. All four isolates were subjected to assess the sugar utilization spectrum by
using different sugars in various concentrations. Out of all four isolates, A3 was found
to have wide sugar utilization spectrum and hence selected for the further analysis i.e.
thermo- and osmo- tolerance. This yeast species was found have wide thermo tolerance.
However it has temperature optima at 40°C. It also has wide range osmo- tolerance and
pH optima were found at neutral pH. However for fermentation, it would have different
temperature and pH optima and further investigation is needed in this context.
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ABSTRACT
The aim of the study was to investigate the Flax Linum usitatissimum phytochemical
compounds. The phytochemical compounds screened by qualitative Tannic acid test,
Hagers test, Bromine water test, Alkaline reagent test, Salkowski test, Ninhydrin test.
Qualitatively analysed give positive results.The proteins and amino confirmed with thin
layer chromatography test. The pressence of this phytochemical may be useful in various
medicinal formulations.

Key word: Linum usitatissimum, phytochemical
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INTRODUCTION:

Flax (Linum usitatissimum) is an annual herbaceous plant, grown as either oil crop or as
fiber crop, with fiber (Linen) derived from the stem of fiber varieties and oil from the
seed of linseed varieties , cultivated through out the plains of India. Depending on the
cultivars an growing conditions,flax seed contains 40-60% oil and meal,comprised of
23-34% protein,4% ash,5%viscous fibers(mucilage) and lignan precursors(9-30mg/gm)
of defatted meal ( Axelson M.Sjovall J,Gustaisson BE,1982.0Origin of lignans in
mammals and identification of precursor from plants). Annual world production of flax
was 3.06 million metric tones in 1999-2000 with Canada the world’s largest producers
of flax(about 38% of total production) (Anonymous 2000).flax is making its mark in the
world’s food supply as a functional food (Daun JK,Barthet JV,Chornic TL ,Duguid
S.2003,Structure,composition and varities development of flaxseed.) .1t delivers a health
boost beyond what might be expected from their traditional nutrient content. Flax flits
this description perfectly,being rich in alpha linolenic acid(ALA),the essential omega-
3 fatty acid and phytochemicals such as lignans (Cunnane SC Thompson LU editors.
Flaxseed in human nutrition 2" edition Champaign, 111,AOCS press.)

Flaxseed has been the focus of increased interest in the field of diet and disease,
research due to the potential health benefits associated with some of its biologically
active components :oil containing approx. 59% a-linolenic acid and the presence of
plant lignan secoisolariciresinol diglucoside (SDG) (Kamal Eldin A.Peerlkamp
N,Johnson P, An oligomer from flaxseed composed secoisolariciresinol diglucoside
and HMGA).Lignans are found in most fiber rich plants but occuring high amount in
flaxseed.

The major lignan in flaxseed is secoisolariciresinol (SECO) which is present in the form
of diglucoside.SDG (a plant lignan) is converted by bacteria in the colon of humans(and
other animal also) to mammalian lignans known as Enterodiol(ED) and
Enterolactone(EL). SECO is the aglycone (non sugar)portion of SDG.Due to growing
popularity of flaxseed for food components ,this may provide health benefits associated
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with flaxseed are decreased risk of cardiovascular disease,decreased risk of
cancer,particularly of the mammary and prostate gland,anti-inflammatory
activity,laxative effect and alleviation of menopausal symptoms and osteoporosis also
reduces serum cholesterol levels.(Lemay A,Dodin S,Kadri N.2002. Flaxseed dietary
suppliment versus hormone replacement therapy in hypercholesterolemic menopausal
women).

MATERIAL AND METHODS:

Collection of Plant material (seed) :

Seeds of Linum ustitatissimum was obtained from field of Vidarbha region, India and it
was identified by Taxomomist Dept of Botany, M J College Jalgaon, India.

Preparation of Extract:

Seed mateerial of Linum ustitatissimum was grind with Double distilled water then
obtained semi-liquid paste was subjected to Alkaline hydrolysis with 1N NaoH prepared
in Methanol and upto its pH ranges from 10-13 although 11.8-12.5 is preferd range.

After hydrolysis , the sample was centrifuge at 5000 rpm for 8-10 minutes then
supernatent was taken for acidification.The acidification was carried out with 0.1 N
HCL. Acidified plant extract was concentrated by using rotary evaporator (Evator).The
lignan enriched concentrate obtained was subjected to chromatographic separation to
isolate its purity. Thin Layer Chromatography was carried out using solvent system (
Chloroform : Ethyl acetate : Methanol ) in the proportion of (20:30:50).

Methods for phytochemical analysis:
A. Test for Alkaloids :
1. Tannic acid test:
Alkaloids gives buff color precipitate with 10% Tannic acid solution.
2. Hagers test:
Alkaloids gives yellow color precipitate with Hagers reagent (saturated solution of
picric acid ).
B. Test for Glycosides :
1.  Bromine water test
Test solution when treated with bromine water gives yellow precipitate.
C.Test for Flavonoids :
1.  Alkaline reagent test: In test solution,add a few drops of sodium hydroxide
solution appears yellow colour which turns to colourless in addition of few drops
of dil HCL,disappears colour.
D. Test for Proteins and Amino acid :
1.  Ninhydrin test: When Amino acid and proteins boiled with 0.2% solution of
ninhydrin, it appears violet colour.

E. Test for sterols and Triterpenoids :

1.  Salkowski test: Prepare the extract in chloroform with few drops of conc.sulfuric
acid,shake well and allow standing for some time,red colour appears at the lower layer
indicates the presence of steroids and formation of yellow colored lower layer indicates
the presence of triterpenoides.
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F.  Test for saponins :
1. About 0.2gm of extract was shaken with 5ml of distilled water and then
heated to boil. Frothing (appearance of creamy miss of small bubbles) shows the
presence of saponins.
G. Testfor Tannins:

1. Alkaline reagent test :
Test solution with sodium hydroxide solution gives yellow to red precipitate within
short time.

RESULT AND DISCUSSION:

About 80% of the world population relies on the use of traditional medicine which is
predominantly based on plant material. Medicinal plants have been used for centuries as
remedies for human diseases because they contain components of therapeutic values.
The results of phytochemical reveled the presence of Flavonoids, Glycosides, Alkaloids,
Saponins. The presence of Sterol and Terpenoids was determined by Salkiwaski test.
The positivity in Ninhydrin test indicated pink coloration which confirms the presence
of Proteins and amino acids.

Phytochemical Screening for Aqueous Extract of

Phytochemicals Tests Result
1) Alkaloids Hager’s test ++
2) Glycosides Bromine water test ++
3) Tannins Alkaline reagent test --
4) Flavonoids Alkaline reagent test +-
5) Proteins and Amino Ninhydrin test ++
acids
6) Sterol and Salkiwaski test ++
Terpenoids
7) Saponin Saponin test ++
HO Both SDG and SECO have a UV absorption
HO, maximun at 280nm,which is characteristics for lignan.
r e Flax also contain small amount of lignans matairesinol

(MAT) (11pg/gm of full fat

flaxseed),pinoresinol,pinoresinol
diglucoside,isolariciresinol ~ and  diastereomer  of
SDG.This SDG further polymerised (or oligomerised)
existing as a part of a larger complex composed of five
SDG residues interconnected by ester linkages to four 3-
hydroxy -3 methyl glutaric acids.This lignan
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complex(SDG oligomers/polymers) typically contains SDG(35%),cinnamic acid
glycoside and hydroxymethylglutaric acid (HMGA).

When flaxseed is consumed as a part of the human diet,increased levels of enterolactone
and enterodiol are found in urine. As a precursors of the mammalian lignan
enterolactone and enterodiol,flaxseed lignan are classified as phytoestrogens (Rickard
SE.Thompson LU.1997,Phytoestrogens and lignans effects on reproduction and chronic
disease).

In addition flaxseed lignans demonstrate antioxident activities.  Thus,
Secoisolariciresinol diglucoside (Molecular wt - 686.3), simply be used as a natural
antioxident additive to foods given the growing interest in finding alternative
antioxident food preservatives and also have potential to provide health benefits due to
their antioxident properties.

CONCLUSION

In present research work the preliminary phytochemical and Antioxidant analysis
indicates the Alkaloids, Flavonoids and high amount of glycosides are present. The
plant Linum usitatissimum contains Secoisolariciresinol diglucoside (Molecular wt -
686.3) which have potent antiosidant activity which is proved in present wotk so
aqueous extract of Linum usitatissimum might be useful in diseases related with liver
and heart disorders.
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Use of Information and Communication Technology in Higher
Education in Moolji Jaitha College Jalgaon: A Survey

A. A. Bute, B. P. Shimpi , K.B. Mahajan*, H. B. Patil*
Department of Computer Science and IT, Moolji Jaitha College, Jalgaon-425001

ABSTRACT
Information and Communication Technology (ICT) is a key driver for developing
countries in higher education. With the help of ICT applications, students and teachers
can search and view information regarding teaching, learning, evaluation and research.
To assess the use of ICT in the education in the Moolji Jaitha College, Jalgaon
Maharashtra of India, over 200 students were surveyed. This paper presents the survey
followed by a detailed analysis of the obtained results.

Keywords: Education, Research, Survey, Information Communication Tools
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INTRODUCTION

India is a developing country and has shown prominent presence in the field of ICT.
The education industry is one of the major industries in India and it is expected to grow
with recent developments in the technology and adoption of ICT. In order to understand
the education in Moolji Jaitha College Jalgaon and at the same time to study the use of
ICT in their teaching, learning, evaluation and research a comprehensive survey has
been made. This survey has been conducted through hours of discussion and
questionnaire based interviews with students of MooljiJaithaCollege, Jalgaon.

LITERATURE REVIEW

Mrs.Tank M. demonstrates the use of ICT & found that ICT makes the teaching
elaborative and student friendly. The different complicative concepts are easily
demonstrated using different ICT tools. Thus use of ICT in teaching is a demand of new
education scenario. Neeru S. in 2009 presents their work on “Management & Change”
in which they found that Diffusion of ICTs in Indian universities and colleges would
respond to the twenty-first century demands. The contemporary higher education
systems are aiming for acquisition of ICT skills as part of the core education system,
provision of infrastructure/ fully equipped labs, professional assistance and other
support needed to enhance quality of education. Bal Subramanian K.& et. al. in 2009
concluded that the integration of ICTs in higher education is inevitable. The very high
demand for higher education has stimulated significant growth in both private and
public provision. Open universities, which depend on technology-mediated learning, are
expanding & multiplying and many conventional HEIs are adopting dual-mode or
blended program delivery systems, creating a new dynamic in flexible and lifelong
learning. In 2010 TahBabilaMbah studied “impact of ICT on students’ study habits” and
found that ICT is considered to exploit the flexibility of training. The rhythm of study,
the allocation of time and the availability of teachers can allow better articulation
between private life/professional life (studies) as well as a better allocation of time
between the various uses. Nadira A.R.& et. al.in 2010 said that as we move into the 21st
century, many factors are bringing strong forces to bear on the adoption of ICTs in
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education and contemporary trends suggest we will soon see large scale changes in the
way education is planned and delivered as a consequence of the opportunities and
affordances of ICT. In the year of 2011 Fisseha Mikre found that the computer and the
internet are especially useful to enhance student engagement in learning and positively
impact student performance and achievement. Moreover, their usefulness is more
apparent in the 21 century, where the time is an era of information rich that the
conventional modes of teaching learning could hardly handle it. MudasiruOlalere Y. in
2005demonstrates that Success in the implementation of an ICT policy will be
dependent on the recognition of the importance of sectoral application to education and
sustainable implementation. Maximizing ICT potentials will involve quality ICT policy,
greater involvement of private and public in the funding of the implementation, and
proper implementation and monitoring. Stephan P.& et. al.in 2012 shows that students
rate their own ICT skills quite high, apart from the dimensions legal and technical
issues. An individual item analysis clearly indicated that students are most confident
with file management activities, and that students are convinced that they are well aware
of the traces they leave on the internet (posting information and using social network
sites). Ndume, V. in 2008 developed model for social networked learning adoption in
developing countries of Africa. The time is now for developing countries like Africa to
realize the potential of social software tools and use them formally in the learning
process.

RESEARCH METHODOLOGY
This section presents the research approach, data collection and data analysis methods,
sample selection and the problems and limitations of the methodology.

Approach of research work

We have started our work as positivistic research. After in depth study, we analyzed the
background of the research problem to create a base for the questionnaires. This was
followed by a two months field work which consisted of identifying and interviewing
students of various faculties in Moolji Jaitha College Jalgaon and made observations in
a constructive approach to understand the situation. The questionnaires were made
available and filled by the students.

Collection and analysis of data

We used the methods like questionnaires, simple observation and the literature survey to
capture both qualitative and quantitative data which are essential for an accurate
approach. With the qualitative data method, it was possible to grasp a holistic picture
and obtained a better overview of the problem, as the interviewed students were given a
chance to share their views and opinion on the issue. The quantitative approach allowed
us to receive precise facts that could be measured and compared to distinguish different
factors and to see trends. The qualitative data measures the extent of the use of the
resources and the awareness about the benefits, potentials and problems, where as the
quantitative data was measured mainly by the multiple choice-questions in the
questionnaire, where questions about the infrastructure, organization, and the extent of
use of hardware and software were asked. The quantitative data consists of the currently
used computers, software systems, internet facility etc. [Badnjevic J., Padukova L.,
2006, Creswell J. W., 2008]
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Selection and details of survey sample

The selection of the participants was made by considering the various streams in which
they are studying. The selected students were expected to be from Moolji Jaitha College
Jalgaon only. The college is divided basically into three different sections viz. Arts,
Commerce and Science. To distribute the survey evenly we identified 300 different
students belong to each of these sections. Out of these a total of two hundred students
responded and actively participated in our survey and cooperated with us for filling up
the questionnaire and sparing time for the interviews. The criteria for the selection of
participants of the survey were the following:

o Participant is to be from Moolji Jaitha College only.
o Participant is to be from different section of the college.
o Participants may be male or female student.
Streams )
Science Commerce | Arts Total
Gender
Male 124 23 9 156
Female 43 1 0 44
Total 167 24 9 200

Table 1: Streams and Gender wise participants of the survey

Table 1 shows the Streams and Gender wise participants for which the survey is
conducted. As it is observed in the table out of the 200participants, 167 were from
faculty of Science, 24 were from faculty of commerce and 9 were from faculty ofArts.

Questionnaires

The questionnaires were structured containing multiple choice questions where
questions are predetermined and the data from different respondents is easy to analyze
and compare. The two hundred questionnaires carried out in the study are used to make
the analysis of the use of ICT in the Moolji Jaitha College Jalgaon.

Problems and limitations of the methodology

Since we have applied both quantitative and qualitative method to our work, the
possibility of performing a large number of interviews and observations was limited.
Hence there was a risk that the results would not be representative for all students of
Moolji Jaitha College Jalgaon but only for the students that we have interviewed,
especially when considering the different streams of the college.

Another risk with the chosen method is that the students we have performed interviews
with could have felt a pressure to some degree and therefore have not been totally
honest with their statements. Others were too stressed to answer immediately and to be
able to think and consider the answer. Many times, we also perceived that some
respondents had an attitude that made them too proud to say anything that goes against
them. We are therefore aware of the fact that a high grade of subjectivity could have
made some negative effects on the result.
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RESULTS AND ANALYSIS

Information and communication technology tools can be broadly classified into two
categories viz., traditional and modern tools. The traditional tools consist of the various
print media and communication using post, courier and devices like telephones. The
modern ICT tools are mostly configured around computers and consist of internet,
email, websites, databases, portals, etc. We have surveyed both these type of categories
and emphasized mainly on the use of modern ICT tools. Graph 1 depicts the use of
traditional ICT tools and it can be seen that the students are mostly relying on the
electronic media like telephone followed by post, fax and telegrams for instant data
transmission. As private courier agencies are offering fast and reliable communication it
is also treated as par with the traditional postal system. The results show that depending
on the urgency of transfer of documents fax, courier and postal services are used.

200 182
180
160
140
120 94
100
80 53 —
38 w —
28 T T T T E 1
TELEPHONE FAX POST TELEGRAM PRIVATE
COURIER
SERVICES

Graph 1: Use of traditional ICT tools

In the case of use of modern tools ( graph 2) like computers, internet, email, website and
software it was observed that nearly all students i.e., 98.50% have mobiles, about
82.50% students have computers, 20.5% have laptops,2.5% have tablet pc and5.5%
have pagers.It is seen that 85.5% of the students had internet facility, 74% are using
email facility, 80% are using social networking sites,0.5% of the students had websites,
whereas 35% used some kind of software on their computers.
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Graph 2: Use of modern ICT tools

200
169
150 -
100 -
50 -
21
10
0 - | e
YES NO DON'T KNOW

Graph 3: Use of ICT tools in study

From the graph 3 we can conclude that 84.5% students are agreed for usage of ICT tools
in the education.

CONCLUSION

From result & discussion it can be concluded that near about 84.5% students are agreed
for use of ICT tools in teaching & learning mechanism. They also found that ICT tools
are helpful for studying as well as collecting study material. The teaching learning
process becomes more efficient when ICT tools are used.Day to day the information
appearing on internet is growing faster & internet is one of the ICT tool used by many
students, it is found to be very useful for understanding & studying various concepts.
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On Ideals in Semirings
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Abstract: In this paper, we obtain a characterization of prime ideals in the semiring
(P(X), U, n) . Also we prove : 1) Let I, J be subtractive ideals of a semiring R and A
be a subsemiringof R. ThenAc luJifandonlyifAclorAcJ. 2) Letly, Iy I3,..., |y
be subtractive prime ideals of a semiring R. If A is a subsemiring of R such that A <

n
U I; , then A < I; for some i.
i=1

Key words: Semiring, subtractive ideals, prime ideals, subsemirings.
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INTRODUCTION:

The concept of semirings was first defined by H. S. Vandiver in 1934 in his research
paper namely "Note on a simple type of algebra in which cancellation law of addition
does not hold". We refer [4] for the definition of semirings, ideals, finitely generated
ideals, subtractive ideals and prime ideals. In this paper, we obtain a characterization of
prime ideals in the semiring (P(X), U, n). Also we prove 1) Let I, J be subtractive
ideals of a semiring R and A be a subsemiring of R. Then Ac lu Jifandonly if Ac |
or AcJ. 2) Let Iy, Iy, I3,..., I be subtractive prime ideals of a semiring R. If A is a

n
subsemiring of R such that A ¢ U Ii , then A c |; for somei.

i=1
MAIN RESULTS:
Lemma 1.1: Let X be a non-empty set and P(X) be the collection of all subsets of X. A
non-empty subset | of the semiring R = (P(X), U, ) isideal if and only if | = <A> for
some Ac X
Theorem 1.2: Let X be a non-empty set and P(X) be the collection of all subsets of X.
An ideal | of the semiring R = (P(X), U, m ) is prime if and only if | = <X - {x}> for
somex € X.
Lemma 1.3: A subset | of the semiring R=(Z", +, - ) is an ideal if and only if  is a
subsemiring of R.
Theorem 1.4: Let I, J be subtractive ideals of a semiring R and A be a subsemiring of R.
ThenAcluJ ifandonlyifAclorAcJ.
Corollary 1.5 [5]: Let I, J be subtractive ideals of a semiring R and A be an ideal of R.
ThenAclulJd ifandonlyifAclorAcJ.

Theorem 1.6: Let I, J be subtractive ideals of a semiring R. Then I U J is a
subsemiring of Rifand only if  c JorJ c I.
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Corollary 1.7: Let I, J be subtractive ideals of a semiring R. Then 1 U J is an ideal of R
ifandonlyifl cJorJ c .

Example 1.8: In the semiringR = (Z", +,-),1={0,2,4,5,6,7 ...}and J={0, 3,6, 9
...}. Then I, J are ideals of R and hence 1, J are subsemirings of R. By [2, Proposition
2.19], I is not a subtractive ideal of R and J is a subtractive ideal of R. Then I U J = {0,
2,3,4,5,6,7,8,9...} isasubsemiringof R. But | <JandJ 1.

The following Theorem is “Prime Avoidance Theorem for subsemirings of a
semiring”.
Theorem 1.9: Let |4, I, I3,... I, be subtractive prime ideals of a semiring R. If A is a

n
subsemiring of R such that A ¢ U Ii ,then A c |; for somei.

i=1
Corollary 1.10[5]: Let Iy, I, I3,... I, be subtractive prime ideals of a semiring R. If A is

n
an ideal of Rsuchthat A = U I, then A < I; for some i.
i=1

CONCLUSION:

As the additive inverse is absent in the algebraic structure semiring, it is a big challenge
to work in the theory of semirings. Since the theory of semirings is not too old topic and
have wide applications in Mathematics and theoretical computer science, the
researchers have wide scope to study theory of semirings and then to give applications
in theoretical computer science.
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To study the Structural Properties of Basic Cubic
Crystal Structures and Prepare the Models

Jayratna S. Adakmol, Sumedh V. Kamble and O. H. Mahajan
Department of Physics, M. J. College, Jalgaon, JALGAON-425002

ABSTRACT
In the present work a theoretical study of different crystal structures was undertaken
and attempt was made to prepare the crystal structure models using plastic balls and
other suitable materials. The important parameters of crystal structure such as
Coordination Number (CN), Atomic Packing Factor or Packing Fraction (APF) were
also studied and were calculated for the prepared crystal structure models.
Key words: Cubic Crystal, solid state, co-ordination number

*Address to whom the correspondence should be made (Supervisor)

INTRODUCTION

A crystal's structure and symmetry play a role in determining many of its physical
properties, such as cleavage, electronic band structure, and optical transparency. A
crystal is a regular, repeating arrangement of atoms or molecules. The unique
arrangement of constituents is termed as crystal structure. In crystallography, a Bravais
lattice is an infinite set of points generated by a set of discrete translation operations. In
two dimensions there are five distinct Bravais lattices, while in three dimensions there
are fourteen. A crystal structure is composed of a pattern, a set of constituents arranged
in a particular way, and a lattice exhibiting long-range order and symmetry. Patterns are
located upon the points of a lattice, which is an array of points repeating periodically in
three dimensions. There are mainly four different types of crystal viz. Metallic Crystals,
lonic Crystals, Covalent Crystals, Molecular Crystals. Crystal structure can be obtained
by attaching atoms, groups of atoms or molecules which are called basis (motif) to the
lattice sites of the lattice point. The unit cell of a general 3D lattice is described by 6
numbers — 6 lattice parameters i.e. 3 Axial Distances/edge lengths (a, b, ¢) and ,3 Axial
Angles (o, B, v). A cell is a finite representation of the infinite lattice. It is a
parallelogram (2D) or a parallelopiped (3D) with lattice points at their corners. If the
lattice points are only at the corners, then it is primitive cell .And if there are lattice
points in the cell other than the corners, the cell is non-primitive. A unit cell is a spatial
arrangement of the smallest component of the crystal (group of atoms, ions or
molecules) which is tiled in specified-dimensional space to describe the crystal, which
when stacked together with pure translational repetition reproduces the whole crystal.
In crystallography, a Bravais lattice is an infinite set of points generated by a set of
discrete translation operations. The finite representation of space lattices is done using
unit cells which show maximum possible symmetries with the smallest size,
considering maximum symmetry and minimum size. In two dimensions there are five
distinct Bravais lattices, while in three dimensions there are fourteen. (or Unit Cells to
represent them). There are only seven different shapes of unit cell which can be stacked
together to completely fill all space (in 3 dimensions) without overlapping. This gives
the seven crystal systems, in which all crystal structures can be classified. These seven
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crystal systems are nomenclatured as Cubic, Hexagonal, Triclinic, Monoclinic,
Orthorhombic, Tetragonal, Trigonal/Rhombohedral.

Cubic lattices are the most simple and of interest since a large number of materials have
a cubic lattice. There are only three cubic Bravais lattices. All other cubic crystal
structures can be formed by adding an appropriate base at each lattice point to one of
those three lattices. The three cubic Bravais lattices are the simple cubic lattice, the
body centered cubic lattice and the face centered cubic lattice.

METHODOLOGY

The main motto behind of the present work is to prepare the models of the crystal
structures. We have fabricated all the models of seven crystal systems using the plastic
balls and other available materials. Different crystallographic parameters were measured
for the cubic structures. The photographs of prepared model are shown along with the
respective lattice and structure.

The simple cubic lattice consists of the lattice points identified by the corners of closely
packed cubes. The simple cubic lattice contains one lattice point per unit cell. The unit
cell is the cube connecting the individual lattice points. The maximum packing density
occurs when the atoms have a radius, which equals half of the side of the unit cell. The
corresponding maximum packing density is 52 %.

— +

R=0.5a

a

Fig. 1: Simple cubic lattice, structure, and Photograph of prepared model

The body-centered lattice equals the simple cubic lattice with the addition of a lattice
point in the center of each cube. The body centered cubic lattice contains two lattice
point per unit cell. The maximum packing density occurs when the atoms have a radius,
which equals one quarter of the body diagonal of the unit cell. The corresponding
maximum packing density is 68 %.

Fig.2:Body centered cubic lattice and structure,and Photograph of prepared model

The face centered lattice equals the simple cubic lattice with the addition of a lattice
point in the center of each of the six faces of each cube. The face centered cubic lattice
contains four lattice points per unit cell. The maximum packing density occurs when the
atoms have a radius, which equals one quarter of the diagonal of one face of the unit
cell. The corresponding maximum packing density is 74 %. Following table shows the
ideal parameters of three cubic structures.
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Fig. 3:Face centered cubic lattice and structure, and Photograph
of prepared model

CONCLUSION

The prepared crystal structure models will be very effective in the study and
understanding of real crystal structures of the existing materials as they resemble with
each other.
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Geological Mapping and Hydrogeological Studies of
Model Watershed Pathri-Samner, Jalgaon

Patil T. S., Jagdale D. I., Shimpi S. S.*, Mahajan C. D.
Department of Geology and JalaSRI, Watershed Surveillance and Research Institute, M.
J. College, Jalgaon

ABSTRACT
Padmalaya Model Watershed of Pathri-Samner, Jalgaon, Maharashtra, which is the area
developed by ICRISAT as a watershed. For the hydrological and hydro geological
study of any watershed, we should know the geology of the area. The whole area is
covered by basaltic flows. This basalt is work as good water conducting geological
formation.

Water level measurements from observation wells are the principal source of
information about the hydrologic stresses acting on aquifer. Water table is the level at
which the groundwater pressure is equal to the atmospheric pressure. In the form of
water table may change and vary due to seasonal changes, topography and structural
geology. From 2009 ICRISAT is developing this area as a model watershed, so it just an
attempt to understand the water level fluctuation of the area.

Keywords : Geological mapping, hydrogeology.
*Address to whom the correspondence should be made

INTRODUCTION

Pathri-Samner villages are located at the boundary of the Jalgaon and Pachora Tehsils in
the Jalgaon District, Maharashtra, India. It is about 25km from the Jalgaon city. This
area is characterized by the hot summer and general dryness throughout the year except
the south-west monsoon season ranging from June to September. The study area is
dominated by the clayey soil which is very good for the agriculture and we can see the
agriculture is the main economic activity in the region. Main crop taken in the area is
the Cotton, Sorghum, Pigeonpea, Chickpea, Pearl Millet and Soybean.

e Deccan Trap

The Deccan Traps are a large igneous province located on the Deccan Plateau of west-
central India (between 17°-24°N, 73°~74°E) and one of the largest volcanic features on
Earth. They consist of multiple layers of solidified flood basalt that together are more
than 2,000 m (6,562 ft) thick and cover an area of 500,000 km2 (193,051 sq mi) and a
volume of 512,000 km3(123,000 cu mi).. The Deccan Traps formed between 60 and 68
million years ago, at the end of the Cretaceous period. The bulk of the volcanic eruption
occurred at the Western Ghats (near Mumbai) some 65 million years ago. This series of
eruptions may have lasted less than 30,000 years in total. Deccan trap in North
Maharashtra region shows alternate simple and compound flows.

e Ground Water Level Fluctuation

The ground water level fluctuation is controlled by recharge and draft of groundwater
and the diverse influence on ground water level include meteorology, tidal
phenomenon, earthquake and external load stress and strain in water level due to ground
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water recharge, discharge and intensity of rainfall are reflected in ground water level
fluctuation with time (Gopinath and Seralanath, 2008).

Lowering of groundwater level has resulted in reduction in individual well yield, growth
in well population, failure of bore well, drying up of dug wells and increase in power
consumption (Imtiyaz and Rao, 2008).

PREVIOUS WORK

e Geologic Fieldwork Techniques of Mapping

A geological map of a region exhibit the outcrops of the different rock types of the area,
superimposed upon its topography. A geological map is expected to offer all possible
data about the geology of the area. Before going to field, preparations to field study is
very important. The field work should be pre-plan to avoid problems on the actual field.

¢ Identification of Pahoehoe and A’a A’a Flow in Deccan Trap

Basalt is a common extrusive volcanic rock in Maharashtra. It is usually grey to black
and fine-grained due to rapid cooling of lava at the surface. It may be porphyritic
containing larger crystals in a fine matrix, or vesicular, or frothy scoria. Unweathered
basalt is black or grey. By definition, basalt is as “an aphanitic igneous rock that
contains, by volume, less than 20% quartz and less than 10% feldspathoid and where at
least 65% of the feldspar is in the form of plagioclase”.

e LavaFlow Types

Mafic lava flows have been classically divided into two categories: pahoehoe and aa
(e.g., Dutton, 1884; Macdonald, 1953). Pahoehoe is characterized by having a smooth
surface, and aa has a spinose autobreccia surface.

AIM
Aim of our study is to prepare the geological map and study the hydrogeological
parameter of model watershed area, Pathri - Samner, Jalgaon, Maharashtra.

OBJECTIVES

1. The primary objective is to prepare geological map of the study area.
2. To prepare the well location map of the area.

3. To analyses the ground water level fluctuation of the area.

STUDY AREA

The study area is the Hatti hill and Pathri-Samner villages which located at the
boundary of the Jalgaon and Pachora Tehsil, Maharashtra State, India. It is about 25km
from the Jalgaon District. For this study we use Survey of India Toposheet No. is 46
P/5, having 1:50000 scale. It comprises of parts of 2 villages, Pathri & Samner with
population of 6477. Average rainfall in the study area is 690.2 mm and the average
temperature ranges from maximum of 48°C and minimum of 7°C.

MATERIAL

To reach the aim through various objectives we use various types of datasets like SOI
(Survey of India) toposheet with 1:50000 scale, cadastral map of village and IRS P6
LISS-1V image dated Dec. 2009 with 5.3 resolutions. For the hydrological studies of the
area on pre and post monsoon variation of ground water level, we used the well
monitoring data, meteorological and rainfall data, which were collected by JalaSRl,
watershed surveillance and research institute, Jalgaon.
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METHODOLOGY

For the methodology, we generated the base map by using toposheet and LISS-1V
satellite image dated Dec.2009 having 5.3m resolution. After the basemap generation,
we were started to collect field data. In field, first we were started with geological
mapping of the area. In which we collect the information about all geological aspect i.e.
rock type, thickness, location of secondary mineral veins, fractures, joints etc. In field,
we were also mark the well location on toposheet. On the basis of field data we generate
the geological map and a well location map of the study area.

After that we collected the well monitoring and meteorological data from JalaSRI,
watershed surveillance and research institute, Jalgaon. On the basis of collected data, we
calculate and analyses the ground water level fluctuation of the Padmalaya Model
Watershed area of Pathri- Samner.

FIELD OBSERVATION

In view of the generation of primary geological  Fig. 1 Geological Maps of Study
data on very local scale, it was planned to make area

detail geologic study of the area. Field studies in
this area confirm the presence of compound lava
flows reported by scientist of Geological Survey
of India (1994) in their Ajanta quadrangle
geological map. On the basis of field mapping
we generate the geological map (fig. 1) of
Padmalaya Model Watershed of Pathri-Samner,
Jalgaon.

For Geological mapping following particular
characters are consider:
) Rock type
i) Identification feature associated
with different flow type
i) Nature of flow contact
iv) Structural data.
V) Megascopic characters
vi) Secondary minerals

CONCLUSION

As per the Geological map of the study area, it covered by the basaltic flows. The basalt
comprises one single compound type of flow, which vary in thickness from less than
meter to several meters. Each unit shows a basal section with vertical pipe vesicles,
filled with zeolite. The hilly region of the area shows megaporphyritic compound basalt
with several joints and secondary mineral vein (Zeolite). There are five flows mapped in
this region which showing the megacryst compound flow. Most of the watershed area
thickly covered by black cotton soil below that up to few meters highly weathered rock
material is present.
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After the ground water level analysis, we can conclude that the watershed area, depth to
water level is not uniform in the period of January 2010 to December 2011.
Hydrological graphs shows ground water level of watershed area decreased in (April -
July) and it increased in post monsoon period (August -December). It shows the slight
increase in the water level of the watershed area. In period January 2010 to December
2010 watershed area having average ground water level 11.58 meter depth. In the period
of January 2011 to December 2011 watershed area having average ground water level
11.44 meter depth. 24

REFERENCES

A.K.WEells, petrology of igneous rock. Deccan trap pp 129.

D. V. Ramana et al.: Deep bore well water level fluctuations in the Koyna region.
Gopinath, G and Seralathan, P (2008), Studies on Long term Variability of
Groundwater Level in the Hard Rock Crystalline Terrains of a Central Kerala River
Basin, IE (1) Journal AG - river. June.2008. VVol.89, pp 4753.

Government of India, Ministry Of Water Resources, Central Ground Water Board
(2009) - Ground Water Information Jalgaon District Maharashtra.
http://www.jalgaon.nic.in/

P.K. Mukharjee Textbook of Geology- pg.552-590



A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 119

GEO-INFORMATICS

(JalaSRI)



A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 120

Assessment and Change Detection of Morphometric Analysis of the
Bori, Ajani, Bhokad and Mor Watersheds using Toposheet and
Satellite Data

Borse S. S., V. S. Zope* and Mahajan C. D.**
*Department of Chemistry, **Department of Geoinformatics and
**JalaSRI, Watershed Surveillance and Research Institute, M. J. College, Jalgaon

ABSTRACT

The study area is a part of Tapi basin in Jalgaon district of Maharashtra, India. It has
been further subdivided into 2 sub-basins namely Upper and Lower sub watersheds of
Tapi river. Morphometric analysis of Bori, Ajani, Bhokad & Mor rivers have been
carried out, which are tributaries of the Tapi river using Remote sensing and Geographic
Information System (GIS) techniques. An evaluation of morphometric parameters
requires preparation of drainage map, length of drainage channels, ordering of various
streams and measurements of catchment area, drainage density, bifurcation ratio,
drainage frequency which help to understand the nature of drainage basin. In the present
study update the drainages using LISS IV (5.8 mt. Resolution) image and calculate
morphometry. GIS (Geographical information system) & RS (Remote sensing) have
been proved to be efficient tools in drainage delineation and updation. On the basis of
study, Drainage density of upper and lower has been detecting the change from 2.15 to
1.82 and 1.85 to 1.62 respectively.

Key words: Morphometric analysis, Watershed, GIS, RS.
**Address to whom the correspondence should be made

INTRODUTION

Watershed is defined as a” geohydrological unit draining to a common point by a
system of drains”. All lands on earth are part of one watershed or other. Watershed is
thus the land and water area, which contributes runoff to a common point. A watershed
is an area of land and water bounded by a drainage divide within which the surface
runoff collects and flows out of the watershed through a single outlet into a lager river
or lake. Morphometric analysis of a watershed provides a quantitative description of
the drainage system which is an important aspect of the characterization of
watersheds (Strahler, 1964). “Remote sensing (RS) is defined as” the science and art of
obtaining information about an object, area, or phenomenon through the analysis of data
acquired by a device that is not in contact with object, area, or phenomenon under
investigation.” A geographic information system (GIS) integrates hardware, software,
and data for capturing, managing, analyzing, and displaying all forms of geographically
referenced information.

STUDY AREA
Jalgaon District is located in western India, in the north-west region of the state
Maharashtra on the northern Deccan Plateau. The study area is situated between 20° 16'
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32" to 21° 24' 56" N latitude and 75° 45' 30" to 76° 24' 2" E longitude and total study
area is 11,765 sq. km.
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Figure 1. Location Map of Study Area

OBJECTIVES

Against the above background, the present work attempts to study the Assessment and

Change Detection of Morphometric Analysis of Bori, Ajani, Bhokad and Mor River and

their watersheds. The broad objectives of the study are.

1. Understanding the morphometric behavior of the Bori, Ajani, Mor and Bhokad
drainages.

2. Morphometric analysis of drainages using GIS software and find out the
morphometric difference between upper and lower region of Tapi basin.

3. Find out the changing pattern of drainage using Toposheet and LISS IV satellite
Image.

4. Comparison of data obtained from LISS IV satellite image with SOI Toposheet.

DATABASE AND METHODOLOGY

1. Primary database

Although these Toposheet provided good plan metric controls and height information,
but the available Toposheet were surveyed in different years quite some time back.
Therefore, latest information about river courses was obtained using satellite images of
latest available.

2. Secondary database

The Survey of India prepares the topographical maps on the basis of large scale.
Topographical map scale is 1:50,000 were used in this study. We used the following
topsheets for Assessment and Change Detection of Morphometric Analysis Bori and
Mor River watersheds toposheets No is - 55 C4, 55 C3, 46 015, 46 016, 46 O4, 46 P1,
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46 08 and 46 P5. These maps used for collect the spatial information and their
characteristics which are covered in study area.

DATABASE MANAGEMENT AND ANALYSIS

Primary Database Secondary Database

Satellite Image Toposheet
- ERDAS 9.1
- (G1S Software)

Rectification/Clip/Mosaic
Arc Map 9.1

J (GIS Software) Delineation of Watersheds
Edited using LISS IV image

Digitization and Attribute
Attachment
Ground Truthing

Morphometric Analysis Morphometric Analysis
[Satellite image] [Toposheet]

= Drainage Density = Drainage Density

=+ Stream Frequency = Stream Frequency

= Bifurcation Ratio = Bifurcation Ratio

= Stream Length = Stream Length

= Mean Stream Length = Mean Stream Length

Preprocessing

For the present study collected the SOI Toposheet of scale 1:50,000 and satellite image
IRS-P6-LISS IV for March 2008 — March 2009 of Jalgaon District and rectified using
ERDAS 9.1 software. The georeferenced Toposheet were mosaic and then using the
clipping feature of the GIS tool, the map of Jalgaon district was extracted. Using this
map, delineation of watersheds of Bori, Ajani, Bhokad and Mor rivers were done.

Digitization and Attribute Attachment

Using GIS software (ArcGIS 9.1) streams were digitize. The order was given to each
stream by following Strahler's stream order method. The attributes were assigned to
create the digital database.
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Edit

After attribute attachment, the initial drainage layer was edited by using IRS-P6 LISS-
IV image (i.e. satellite image) and Google earth. We carried out an exhaustive ground
Truthing using GPS.

Fig. 2: Stream Orderwise Watershed Maps using GIS Softwares

Bori River Qrdering N Alani River Ordering K Bhokad River Ordenng N Mor River Ordaring

A l“ j

Table 1: Difference in morphometric analysis of Watershed

. Bori Ajani Bhokad Mor
Rivers
Morphometric Toposhee | Satellite | Toposhee | Satellite | Toposhee | Satellite | Toposhee Satellite
Parameters t Images t Images t Images t Images
No. of streams 3181 1908 948 817 975 611 1051 952
Stream Length 2753.9 | 2158.85 903.67 861.69 845.78 623.83 806.26 764.54
Drajqage 191 152 18 1.71 21 154 221 2.09
Density
SR ST 79.92 78.33 62.44 65.95 43.59 38.69 40.77 34.01
length
S 2.24 1.34 1.89 1.62 241 151 2.87 261
Frequency
E;‘;Jigcatlon 22.1 21.68 18.69 18.27 18.73 17.64 19.46 19.1

Morphometric Analysis

After ground truthing, various morphometric parameters were calculated of delineated
watershed area which prepared using SOI toposheets and the LISS — IV image.
Morphometric parameters were calculated such as linear aspects of the drainage
network: stream order (Nu), bifurcation ratio (Rb), stream length, mean stream length
(Lu) and areal aspects of the drainage basin: drainage density (Dd), drainage frequency
(Df), Bifurcation ratio (Rb) of the river basins.

RESULT

On the basis of all the calculation (Table 1) conclusions were carried out. After
completion of calculation and analysis, we detect the change between the morphometric
parameters of the selected upper and lower basins which extracted data from toposheets
and LISS - IV image.
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OBSERVATIONS AND FINDINGS:

The above methodology is innovative in moving beyond technical interventions aiming
to move the system in a certain direction, to assessing the magnitude of change required
to the Assessment and Change Detection of Morphometric Analysis of Ajani, Bhokad,
Bori and Mor River and their watersheds. Reverse current degradation processes — and
the social and biophysical potential of the current system to absorb these changes.

Using this study we can easily find out the difference between these two regions. Like
number of streams as per toposheets of upper and lower basins is 2026 and 4129
respectively, but after changing as per LISS IV image it is now for upper basins is 1563
and lower basins is 2725. Drainage density of upper basins is changing from 2.16 to
1.82 km/km2 and in the lower basin is changing from 1.86 to 1.62 km/km2. Also in the
Bifurcation ratio, Stream length, stream frequency found the variation.

CONCLUDING REMARKS

The drainage pattern of study area is mainly dendritic to sub dendritic and a little
parallel. Remote sensing and Geographic Information System are very efficient, time-
saving and accurate calculation tools for the morphometric analysis.

Generally geographers and planning officers used the traditional method for
Morphometric analysis using Toposheets which survey in the period of 1970 to 80, so it
is not perfect applicable for present of future planning. But using this study we can
calculate perfect morphometric analysis, which can be perfect applicable for present and
future water related planning. It will be also helps to site selection and type of water
harvesting structures.

REFERENCE

e D.H. Pawar, A.K. Raskar (2009): Linear aspects of basin morphometry of
panchaganga river (kolhapur): Western Maharashtra, International Referred
Research VOL-II, 95-97

e  Girish Kumar, M., Agarwal, A.K. and Bali Rameshwar, “Delineation of Potential
Sites for Water Harvesting Structures using Remote Sensing and GIS”, Journal of
the Indian Society of Remote Sensing, VVol.36, No.4, 2008: 323-334.

e Rajiv Chopra, Raman Deep Dhiman, P. K. Sharma, “Morphometric analysis of
sub-watersheds in Gurdaspur district, Punjab using remote sensing and GIS
techniques”, Journal of the Indian Society of Remote Sensing, Vol.33, Issue. 4,
Dec. 2005: 531-539.

e Rudraiah, M., Govindaiah, S. and Srinivas Vittala, S., “Morphometry using Remote
Sensing and GIS Techniques in the Sub-Basins of Kagna River Basin, Gulburga
District, Karnataka, India”, Journal of the Indian Society of Remote Sensing,
Vol.36, No.4, 2008: 351-360.



A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 125

ENVIRONMENT
SCIENCE



A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 126

Assessment of physico-chemical parameters of groundwater quality
in Padmalaya Model Watershed, Jalgaon using GIS techniques

P.S.Varade, C.J.Sharma, S.P.Karda*, G. M.Rane and C.D.Mahajan
Department of Environmental Sciences, Moolji Jaitha College, Jalgaon

ABSTRACT

Total 40 ground water samples were collected from the wells located in the Model
watershed area and analyzed for physicochemical parameters as pH, EC, TDS,
Turbidity, acidity, alkalinity, Total hardness, Calcium, Magnesium, Chlorides, Fluoride,
Sulphate, Phosphate and Nitrate etc. The values were analyzed in detail using standard
procedures and compared with WHO drinking water quality standards. On comparing
the results, it was found that some of the water samples at various locations are non-
potable due to high concentration of one of the other parameters and need treatment
before it is used for drinking purposes. Physicochemical analysis data of ground water
samples were taken into GIS environment and spatial distribution maps of water quality
parameters were prepared using Arc GIS software. Thus, a GIS based study proves to be
an essential tool to evaluate and quantify the impacts of groundwater pollution.

Keywords: Geographical Information System (GIS), Padmalaya, Watershed,
physicochemical

*Address to whom the correspondence should be made

INTRODUCTION

Water is essential component for all living organism in the world. Water available in
different sources like rain water, river water and spring water, meet requirement of each
living organism (C. Vasantharaja et. al., 2011). During the last decade, it is observed
that groundwater pollution has drastically increased due to human activities.
Consequently, number of waterborne diseases has also increased among publics.
Contaminated drinking water is believed to be the case of various diseases which is on
raise during summer (D. Loganathan et. al., 2011). In the present study, groundwater
samples have been collected and analyzed for various physico-chemical parameters and
the analyzed results were taken into GIS environment.

MATERIALS AND METHODS

Padmalaya Model Watershed encompasses of two villages i.e. Pathri and Samner
located in Jalgaon district of Maharashtra state about 26 km from the city of Jalgaon.
The watershed extends between Latitudinal 20° 47' to 20° 50" N and longitudinal 75° 27
to 75° 29' E. Ground water samples were collected from forty (40) wells at various
locations within the study area in summer season during the month of May and analyzed
for various physico-chemical characteristics using standard procedures. Based on the
attribute database of the water quality, the mapping of physico-chemical analysis was
carried out and the extent of estimated parameters of pollution was mapped using
ARCGIS and spatial distribution maps were generated.
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RESULTS AND DISCUSSIONS

The present investigations made on the groundwater quality of Padmalaya Model
watershed area revealed that certain parameters such as pH (figl), turbidity (fig2), TDS
(fig3), Total Hardness (fig4), Mg content (fig5), chlorides (fig 6), sulphates (fig 7),
nitrates (fig 8) and fluorides (fig9) were beyond the permissible limit as prescribed by
WHO standards for drinking water. The undesirable effects caused to humans when
parameters exceed the allowable limits (WHO 1983) are presented in table 1.

Table 1 - Groundwater samples for the study area exceeding the permissible limits
prescribed by WHO standards for drinking purpose and the resulting undesirable effect

on humans.
WHO International
Standards 1983,1996 No. of samples Total
Parameters Exceeding No. of Undesirable Effect on
Most Maximum Perr_nis_sible Sample Human
Desirabl | Allowable Limits S
e Limits Limits
pH 6.5-85 | - G9, G11 2 Taste
G3, G6, G7,
TDS (mg/l) 500 1000 6(5;76@2;?8(;5; Gastrointestinal Irritation
G39 9
TH (mg/l) 100 500 A;:(:;;g?ggs 39 Scale Formation
ca®* (mg/l) 75 200 Scale Formation
All locations
Mg®* (mg/l) 30 50 except G8, G9, Scale Formation
G10 and G33 36
G3, G6, G7,
CI'(mg/ly | ---—--- 250 G24, G26, G27, Salty Taste
G34, G38 8
SO%, (mg/ly | - 400 ) Laxative Effect
All locations 40
NO; (mg/l) | --——--- 45 All locations 40 Blue baby diseases
. Dental & Skeletal
Fmgl) | e 15 Al locations 40 Fluorosis

Spatial distribution maps of various pollution parameters that exceeded the permissible
limits are as shown in Fig 1 to 9.
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CONCLUSIONS

The extent of pollution occurred may be due to agricultural activities, industrial
discharge, urbaniza?ion, land use/land cover practices, improper maintenance of the
sewage system and other anthropogenic activities. Hence, it can be concluded that the
ground water quality of Padmalaya model watershed area is unsuitable for drinking
purposes and may cause health hazards to the rural people. Thus, a GIS study proves to
be an essential tool to evaluate and quantify the impacts of groundwater pollution.
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Environment and Literacy in Jalgaon District

Narendra Patil, Pravin Gosavi, Dr. A. S. Bhole
Dept. of Geography, Moolji Jaitha College, Jalgaon

INTRODUCTION -

Education is one of the important media for the developing personality of the human
being. The socio-economic status of the society is governed by the educational level of
the society. Hence education is considered as a basic means of development of the
society. In the old age society education was in the form of informal during the pastoral
period. Afterward it was formal in nature. Education influences and determines the
qualitatively and quantitatively not only human resources, but also population aspect
like literacy, mortality, fertility, age at marriage, migration, economic status among the
society. The recent 2001 census data shows the tremendous change in educational levels
among the Indian population. The regional variations in environment play an important
role in spatio-tempered changes in educational levels in various part of the country.

Environmental condition influence literacy level in the study region. The regional
variations in environmental factors like, Geology, relief, slope, soil types, vegetation
types, transport and communication, economic structure, social structure, educational
facilities agricultural production, industrial and urban development varies in the study
region. All these environmental factors badly influence unbalance educational
development levels.

OBJECTIVES -

1. To study and mark Tribal literacy level and non-tribal literacy level.

2. To study and know the regional variations in the level of literacy in the study region.
3. To study the role of geographical environmental factors on variations in literacy
level in study region.

4. To study the problems of regional unbalance literacy in the region.

RESEARCH METHODOLOGY

To complete this research work investigators were used descriptive research method.
This research work is basic as well as applied in nature. To complete this project
investigator was collect the information form secondary sources. In this research role of
environment on literacy level studied by investigator. For this aspect limited secondary
data is available. This research work is based on primary data and secondary data
collected from various sources. The secondary data is taken from district gazzetters,
district census, handbook, government records, maps, charts available in the market.
The primary data is collected from the sample village. The questionnaire survey,
interviews of experts, field observation, door to door survey are the main source of data
collection. The detail door to door survey related with our goal was studied. The three
identical natural environment regions are demarcated with the help of overlapping
method of the natural environmental maps- Mountainous Tribal, Agricultural Plain and
Southern hilly region.
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RESULTS AND DISCUSSION-
Table No.1- Ranking of literacy of Jalgaon District in percentage.

1981 1991 2001 2011
Rank | Total | Rural |Urban| Rank | Total | Rural |Urban|Rank| Total | Rural |Urban| Rank | Total
23 |58.57|54.27|71.61| 15 |64.30(/59.73|76.18| 17 |76.06| 72.7 {84.10| 24 |79.73

In this table we can see variations of rural, urban literacy rate for the three decades i.e.
1981, 1991 and 2001. This table also shows the literacy ranking position in the
Maharashtra state Jalgaon district is one of the leading literacy districts in the North
Maharashtra. In all decades Jalgaon district with higher rural and urban literacy and
higher literacy rank in Maharashtra. The ranking of literacy in Jalgaon district is
constantly going high in 1981, 1991 2001 and 2011.

Table No. 2-Spatio-temporal literacy in Jalgaon District

1981 1991 2001 2011
% of Literate % of Literate % of Literate % of Literate
Total Rural Urban | Total Rural | Urban | Total Rural | Urban | Total Rural | Urban
58.67 | 54.27 | 71.61 | 64.30 | 59.73 | 76.18 | 76.06 | 72.17 | 84.10 | 79.73 | 76.04 | 87.51

In 1991, there is sizable growth of literates in Jalgaon district. Lower awareness about
education, limited educational facilities, low standard of living lower jobs, domestic
work, farm work to children causes’ lowest proportion of literate population in rural
area. In the urban area there is higher growth of literacy in these three districts.
According to 2001 and 2011 data, it shows that there are sudden growths of literate
population than 1991. Rural literate population in this region is lower in this region.
Numbers of natural, cultural, sociological factors influence lower educational facilities,
lower awareness about education badly influence low level of education.

Table No. 3 Distribution of illiterate in Jalgaon District

Total Rural Urban
1991 | 2001 2011 1991 2001 2011 1991 2001 2011
1493 | 12.70 1.780 11.96 9.90 | 2.094 3.16 2.80 1.107

The table showing illustrates in the study region seems that for the two decades of 1991
and 2001 census. There are continuous decline of illiterate peoples in all the three
districts. The sizable decline of illiterate people is found in Jalgaon district. As compare
to urban illiterate population the sizable decline of number of illiterates to rural part of
the study region.
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Table No. 4- Environmental Area Literacy and Literacy Levels

% of Literate Level of Literacy
Sr.| Category of | Popul Pri s Higher
No | Environ-ment | ation | Total | Male | Female | ' |°€€9N ks | Educati
ary |-dary on
1, |Mountainous | j1o | 433 | gog | 092 | 100 | - ~ -
Tribal
p, |Mountainous |y | 1413 | 2208 | 572 99 | 1.0 | -- ~
Tribal
3. |Mountainous | 465 | 059 | 0.59 - 100 | - | - -
Tribal
4, 'slgz:f“'t“ra' 5886 | 59.3 | 64.10 | 53.71 | 13.39 |58.34| 915 | 9.12
5. 'slgz:f“'t“ra' 1294 | 59.19 | 60.39 | 57.96 | 12.32 |69.37|10.18 | 8.13
6. QI%E:]C““W""' 670 | 52.23 | 67.47 | 3753 | 39.80 | 55.4 | 2.80 | 2.00
7 QI%E:]C““W""' 6420 | 53.87 | 66.21 | 41.20 | 13.15 |62.85| 13.50 | 10.50
8. 'slgz:f“'t“ra' 2088 | 40.17 | 25.81 | 14.36 | 25.25 | 60.25 | 10.40 | 4.10
9. i?‘e’;her” Hilly| 1103 | 55.56 | 3545 | 2011 | 90.04 | 8.90 | 1.06 | -
10 i?g;hem HIllY| 346 | 32.04 | 2456 | 838 | 97.75 | 1.20 | 1.05 | -
1g | Sounem FIY] g5 1463 | 1310 | 144 20000 - | - | -

The above table shows that tribal villages have lower literacy and agricultural plain
villages have higher literacy. Southern hilly area found moderate literacy level.

CONCLUSION

Jalgaon District is classified into three major environmental zones. Northern hilly
tribal area, central Tapti river plain, the southern Ajanta hilly region. All these
environmental zones are identified with specific character. Northern hilly region is
inhabited by tribal people like Pawara, Bhil, Tadavi. The central Tapti river plain
agriculturally prosperous non-tribal area and southern Ajanta hills is inhabited by
tribals Vanjari people.

There are spatio temporal variations in literacy in the Jalgaon District.

The northern satpuda mountainous region is inhabited by tribal population with
lowest literacy. Lack of educational facilities, social status, economic aspect out
migration, influence lower literacy in tribal region.

The central Tapti river plain occupied by non-tribal people with highest literacy in
the study region. The tehsils located in this zone with high literacy, agricultural
prosperity, educational facilities, standard of living, economic state, social status
influence high literacy in this zone.
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The southern Ajanta hilly region is socially backward region inhabited by Tribals
like Vanjari influence lower educational levels. Lack of educational facilities, socio-
economic status, influence lower educated level.

Male literacy is constantly higher all tehsils of the study region than females.
Female literacy is lowest in all parts of the study region.

Non-tribal urbanized tehsils like Bhusawal, Jalgaon, Yawal with highest male and
female literacy.There are spatio-temporal variations in environment influence
spatio-temporal variations in literacy in the study region.

The non-tribal tehsils with lowest proportion of illiterate population. This may be
due to social status, economic bases. There are uneven distribution of educational
institutions.

Though region with higher number of educational facilities influence literacy in the
study region. Higher the educational facilities with higher the educational level.
Tribal region with limited educational institutions badly influence lowest literacy in
this zone. Non-tribal zone with high education, economic prosperity influence
highest literacy in the study region.

There are variations in social status influence regional variations in literacy. Trial
social structure influence lower literacy while non-tribal area with higher literacy
levels.
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TS AGHIATAS Yieh TS Sgoie dioi-eh ST
(R000-0¢ W 00%-%0)

ot BTi3TeRTa forege, wfersrt RBramsh whicdt, wRer Hig-ire sgar™
AV fOHTT, . 3. AETene™, Jeame

I sreferawen & FHivem seeawr R SeEd S, Vol Tgaed Alhiean Jufsiashe
TG | Il STEeAes ! 81 ATl SHT 3718 374 el 3. Q] L & WM Ao 37feh
YT ERATe TSI, SEXHT  SAfhiio] A1 B s/aas Huare eand shall.
Q SHE 2]y TSt STk AR o=t (WTO) ST Zrell. 9Rae FaiT e o
WHR FEA AT QA Ik I el TR, TR Fa 3T FROT § e AR FoeAl
Fer aReTH IR stferaddie faema: F ameR fagd a9 @, @1 3R Ft
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TSl 9 Gau fagersur weadt

T TR ek URuTeAT SHretadid el qreferadiet St &ETeR Jerear ufumsiar
ST FOITT JUIR 3R, 1T FHEA Gieh T aaaiial drei=eh ST FH0Ar JUR 3. &1
AT LI T TeRH - HIUATT JUTR 3L -
%) T UTABIARICT TIFeToUT - TSI ATarITde Uidh Tadiel aaciial 3TwTe HuaTdIe! oM
TEIAT HSARTT SER UG Sl 3. g9 heart & Riegr qmfses 9 onfdiss
TATera fegt steea, fafae fedefers g dadmse ST Jacel 3Ts.
?) GaAfaveuT Ueadt - & weadt AT fHaecied st mafis wiedia sTeaRee 3R,
A SHSAN el FUAEE! ARG ST AR F&A (ageiedl T Jarad 53
eHfreh W TehfoTd Shotell ST, TTHIS! AT fiare qeari=r aTuR el 372,

T EE

STEIAT & STHIA WEId 81 e Nealiiel U T@ el 3718, Hrfieh steheand
el oaTEet it 791 fae heft @ feal =X g fras weadi=n (Three Stage
Stratified Random Sample) aTR et 31R. 1 A &l Ufeet Teheh, Td &1 G0 THdh
T e eren AaeRt a1 Sifa Tehe o1l

TR WA AN THUT ¢ o Ml g shefl 378 a1 fageiedn uee Marmes
R 0 QIR AT FAIUT ( QoXo=800 ) THUT § 00 VAhATdl (oS HITA el 3R, ATH T
T € AT T AT a1 AT WTeRd™ FHI0T Aaeh SeUTaeUTT=AT e Hoehir qre-
g f 1oy T 3TTed HRUT STfde GURUT R YdeAad TedvaTad! a1 Hel el A
AT, T TR & TETd TeRc a1 ATaeeh d SevTaesvl Hueh HreH  31feeh referd s1ed dftel
BT S TEA T TSRUSAA e T oA+ A fesd d M JA T ST
FOAT JHVE! oA 3T ST, AT TR hered] Malde Al T A AFEeie
TG Ge5ees feIud ST, WIS AIe & e Hae THaeH FH1 e TEadi=aT 38R hefl
. A1 3R FaEeret AT J @Te M A1 WTelemIoT 3.

3.5 et THasoer amgeT IECERGIRIC]
Felcll g urd

frereiett e & dTee STTHEHTe A d Ffaffee .

i, 78, 7em g Wid AR A AHSAN  F Wiiedl Suered el ARl AT e
ST R wid, 78, 7ew, F WIS Washdl 3T FihI HRUAM A . o I § TN
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YRUTERT SRR Yicehd i RIdehd , @ @ 3 3R MU STHUIR R Rk, R d ¥ get
YU STHUR Head Vel & ¥ gareUuell 31feeh SRUTer STHUT= Sideh=ai-1 7S Tdehd 379
e 3. asae TR Qoo Vae-imed fHHid, T8, ", Wil Y= FH
WAL 3718,

TR - LTRUTEST TR UTguit Sheled T, BB, Wew o HId Jiaehit

faia ot | TEE At | weIw SaeRdt S Fraerdt THIT Jrdet

2R 32 ¥o go Qoo

Hehelta sheteat wrgft=r fergeraor

(Knowledge Index) & srst fadais (Adoption Index) sevar a1,

= fadvties (Knowledge Index)

T WU W S § shetell Hifed! 8. FH eI S GHRoTe
ST I T FA AT A § STEehdl OIS J 8. =21 31 GERoTges
S T St e g Arewarrer Jearet (Knowledge Test) TR #tuam sieft 1%,
I 3P GURUTYE S Fa Felel 3TRd @emEdd ] Tedh qHfR 38 d @EmEddr It
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/ T A et ¢ 7er (Score) e SR, feTerean whvT MUTE Sl B T ST I
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T4 fdwiiss mueE e QURUIHT Feiea I g (FIfed) STHuT=e Sreher
TIT 214,

SIaeheAl JE (Ffgde ) IS Soare! Snfde quRuige sTdeaed sied
A A qASHHT - i 98, SNRUSTA USRI ale, HUREIe FHI dTed,
forRerdadt S anmfie A (wie, Sam, wer), i e (it )
FieSeT=AT AUl aTE, Wiedus 9 YiaueE S e, qareadd Jihdr SE ars,
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TRfT are, T arETen e SR 9]d, Weh 9 T fam gaed are, wd s
TR Shell S AT, , AR S [HHIATR d&d, Idreaadran ISl §4id are

argenur fagetia (Adoption Index)

TRt & ol HHfee Wik oTe 9 A SFeRi T AfeAqul SeceeaE et
g Ushedgd fo=r siftma: o’ Fwarwaar ya g, URd TSR STH WU
AR T GHRUTYS Feieal Saeli=al [ Ul A€ el aad, FHEH e
T helel 98 8. TRV holedl Yaeh=2dl SIS UIieh! HIeUATae! sTefeawed seied
SFEATEAT R THE! AT FATASHHTE TR Hheft 3. faseiean Tam=iT = I
T ST SUAEEd faadT oA e, STEdiHl fGetell SW A AT el 9wt )
qufd: g2 Q) SHYG: 98A F 3) T ARG F AT IFFH 3, 2 9 ¢ 3™ 07 (Score) ke =M

fresTeTeaT THUT T SRSt & @ SIaweT STeRuT eI Wrefier AT Trei et 3.

STHLOTETS fHredleted TehoT o7

HINLAT ST F hieTE S

T ST AW A F GEH STl Wele Agaid Hafed 3. A
LTI BT 3000-09 d 30 0%- 0 377 (AT¥=d FuaTT e i,

YNEATE U

afefeh GeUTAT Fretaeid FieEie GERo forr T g 3Rd. a1 wredeHeT &
QURUT FH Sade uRumET A FR0 SWET 3. AT ST YNGR e
FHterTdIe GEROT S0 ¥ R I ST Siear A5, 8T ST I, fasHER,
forTeiee, Iy & HRIEehiAT IUFeH i

EMIBEICIR PG

T HINEA g AT ae weadieR SHRe SR, /e AT fae weadean watar a1
TMEHTE A1 UEdd 8 8 HNeH TEie agaTiie fHaeeed Sas=aiem Jiaarara STeRere
. 7 HATGT SR FET SN g A R wifdies, i, anfieh uRferdt srwcie
TRAIEA SR AT G HYUT o ST AN TS ST 3.
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TN STHSARIER e yg@ fshs

o TED TGHMG THU FAUAEA SUESESG &Frel FAI HeT= Hromedd
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e AT S 2.
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TSI 9 e e BIESIATAIS ST JHIUT a6 Sedrd G Id T 9 e
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Trefieh STTeRSa STTEMRe TeamaT yuE et

o fHid (R30), @M (J0u.u¥) 3T Teaw (9¢£3.94) Vdh=r=l Wbl TaT el
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o TR FOHN WIS Aol S &amen foaR el T TwH HIqH, Hel, SaR, ae &l
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SR T, T F SIS A I, SR S Sy 89 WE e stHear fawd.
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T fUehTHes T, e, I 9 S AT Y SO, S SE HIO 8 Hatd JE . 378,
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o IfIAT SR ITE BIVAEIST AT AT TGN F T e 31 Fedt Sieaat
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o Il fmioT Srom=n ISR e gt 7. e AT Ao VIedehe Teldnd Bidi a
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FAR QAT USTIR fafoT giset Argfe Iehia UIaciier ¥ 8iuT STeayash 378,
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yimwilliiga 8O § ¥§j isiliedu j Culy
FhaaT Td. JUR, SITITATT TH. TR, ST TH. TR, SHTTAhn gt

kanau yUaa ui Omikim AOhkitiu awlixmb €NE M jTtgy, tvg), wAs, .anm§ aAIan
¥8liSiEn §jli EikSjlu ¥8u yaolzaaE yamwaN i N ¥§) a0 Eik i Nau, il EakAaataa§1m it qa»%uaj ou
W ¥§ Iuw Dnm Jvaluana et §UR fuam yam °quaj Ou fudki Caw vim, yimwiNiieus §pOim Al
saEmam wlaxnl tNE i oit§), .aan§ i Fik§jlu Oiicua §jyitint wjit §fluty iuaj uaa .amlau
wswlivi .yluaj daATaliay um. yamwalkiua GimNayzous yAsam taima Akt e, Zmtavh, dlavivih, Vi,
Eihkamk Zim Tvvi 0k, mE, Si§jEAk Ui yiEhi Ly il K4 w Ethabam BnOawUi Zilm Iavlua AWAwo saam§
ofsluayN i i tuicus Eakwla Iaay§ iji §t ¥SjAE) yy'inga eimiy avilbiuay Ui yaoAana tiviji tAm
itOm. qfi, vavh i AaaVa§ |gedu anIuaja j Quiy §jUk ¢amNay§ i yamwaNAaa ui ¢im\ayeyAsim ki
thvjid §jvi i fuim S Zith tmsA i dgluave 208 aAyAa umin. £A%, Tiay8jjé 8t yimwillia®s £Auaja
§i0 mi ¢.y.q 230 §l ¢.y.q. 50 ? anVzaatAu tibu, wiu, rim .aa/za s qEtiu_ Bkwiiniv Iaay§ ua
y©urarm YgwiSum j#Om ki myj ui anl/zaatAu jlosiu’ N yriok v jylus eimaySikaka 1u
lifAicus yAsim wewsO ik fuag s EkSilu B w £iqli Ofiwiuija uth §jvva il

£anQ awwaA I yamwaNAaa ua ¢amNayam e il aAyAa uma. an/za flvivhiu anw j i hitig Iaaeau
yaoAaaja ¥§ilim aWJaE §jlugy yimmwiiii°uz @amNayayAsam £ibnm §jlud Kittua Blkio8)L rEij £UaE it0
Ia§ mim w mya lutaNa §E1/zuam |ﬂVV& |aN E. J. Rapson, V. A. Smith, V. V. Mirashi, Rajgopalachari,
Parbramhashastri, S. Rao, Ajaymitra Shastri, R. S. Morvanchikar ¢. y|&&0§ ﬁAﬂﬂ WEﬂV C]E&|Uﬂja¥§ ilim aWJﬂE
§iU a§aNa tm kiwvvi jilim. mi ywaja tn &l jilim jyi uiga jn kil mE gl yamwiliEus
@amNaya Ué il ririous yAsam miES8) w anIaaaAaTM ol ytio#S] iES) £liE IaaoVuaJa Luth §jvva i,
a8l Sl tmajaantIa i 4004 g a°§a1/aa invvi jill. kitigflieiu anIua ioif ui Eikwlieus lith ririu
ka 38l qom ma o ni»8uim BT §j /zuam itvvi jil —

yamwaNAana Gid ywint kby ibyq ud LSpTm Sjva. wwicur Biuaj wik Zintmb 1830 °ud
Ali§jmiv Zilyqeus vhim a%Omam Cv¥L b Za§yaalam §1v|ua 1858 toiv gimg fioayk MOt siEmmiy
ihueud i QUayavi lifs Iava Ui hiuawOi yamwaliedj i wliawO il Jm §jEmiki tivaji tm itOivvi jill.
tu, riiy, wis i sEwm ofni ui wiin 30 TayShoui yjivi 0E)w§ v ki jyv nEil gRatiu
Eakaja WaawaaOa y©ua UM. The Vayu refers to only 17, 18, 19 or 25 names and the ‘Bramhanda’ to 17

while Vishnu mention 22, 24 or 23 names apposed to evidence of Matsya Purana which says that, there
were 19 Kings, but 3 of manuscripts actually name 30. While in others the number varies 21-28. In splte

of varying numbers it generally accepted that there were 30 rulers who are cIearIy named. qu
( jidmaqum AyQy 20 Eakaja i yagprvvi laNm) QEsmiv wiiwO  j kuith Taeiki an dimiv tld § sk
¥iNEY'S| opeita°ua .aan jhwuan i yamwalla Ty Sjeud §taAayaE §ivhy diljm §iEhuiga Juth
§jvvi il m gy litd il 3 —



A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 145

SATVAHANAS : CHRONOLOGY AND ORDER OF SUCCESSION

Chhimuka (Simuka) Satvahana - Krishna
c.52—-c.30BC c.29|—12 BC
Satakarni’

c.12BC—-c.AD 44

Vedisri’
Gautamiputra Satakarni
c.AD 61-90
Vasishthiputra Vasishthiputra Vasishthiputra Vasishthiputra
Pulumavi Satakarni Sivasri Pulumavi Skandha Satkarni >
c.AD.91-118 c.AD. 119- 47 c.AD. 148- 55 c.AD. 156- 70
Gautamiputra Gautamiputra

Yajna Satkarni Vijaya Satkarni

c.AD. 171- 99 c.AD. 200 - 205
Vasisthiputra Vasisthiputra Vasusthiputra
Chanda Satkarni - Pulumavi
Vijaya Satkarni
c.AD. 206 - 15 c.AD. 226 - 32

an%aaIuamaEQ il EakajaAaaw Ni §m0 tuawCl Gsm Nimim. £A3. tibwamd, DSjAyAmSji) §aa|a§
yam§11/za ¢. qu wIaawOam uaja §/t ytknm AaaNa4 liti§y IaanaaAaa AaaVaZa§ Fieud (Typological) .aanawUAa ua
Eikwlémév Iaay§ iji §it iy i §EVuaJa Ltk §jvvi .aN i ioif yanwiN ediuimiv qu§; ivil p i
Eli8javil Iaay§ i v B §jvvi laN luiti yamwaNa iyts), 8ili, yinSfi iint, yin§l
i0miu (Znt w jomau uawUk ¢amNay§ iEithu tmsA jilim), .aqv§ il Eik yamwaN iU jiksious §ya0amav nt
aaamtaqa yam§ ), wilivols qOtawd, walivglh DA yam§ l, walaawq@a o qOtiw, aaamtaqa ulh yam§ l,
taEiqlh l:8jyk, aaamtaqaawku yim8ji, WalaaTquﬂa J»Dwama .aavza qOtiwd itmiu ¢. Ty N £UESfhvili Nim,

anVaamav uidim 30 Eiki°ui yjivi talu §j0k aiwo ¢amNay§ iEik uaji Sivh» 6.y.q. 230 m ¢.y.
230 |y¥§ AEim 460 wx ¥wiia Ikl |y&W& iy tm tawv |aN U&tAUV A. Smith, S. K. Gopalachari, A.
. Altekar i v. v. Mirashi UiJid ytiwa il mE eimNay8fEicua AyEus sLiiti yimwaliious £Aj a5 80 N
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¢.y.g. aniua Tam§ya°ua thuim iyﬂWﬂ ‘The second group dated the event to the last Quarter of first

century B.C. and believe in shorter chronology’. ua tmava ,aE ki sa»waE§yE ¥j ya EaUJaoEa »a ya
VEIE Uil 7 sAvi il anVana j 10if in a¥_| yi. i JaoEaAaa ua tmayqumaAaa an i jioit im v
,aN§ S zwaua .aa%aylatawE‘.aAo ayt§yNIva§Ev j it IaaayUaJ i Wiex i~ 80k N qowi youhd Sibv.

N o hE AL 8l Wxaqum ayth N ylitija yt8avia Nim (¢.y.q 40 — 30) w ¢.y.q. giNlua
Tm8jim mi Namyfa v N Aaa§ itmi Ut k. 6 gerliéedd 8iSaviv un yaq»yvlua khua j 40tk dyth ha
§jwaj: ofisw §jUk ¢.y.q. 30 vi yimwilli ylij i Bnig Iava .yluaj tn v jil. 7 qEruIaae@j N tm
%0 otluy jy vOim um §l, ¢.y.q. 187 va Twdji tiu Ty rilon uiji wo §jUk qlustilia G yanE
i v, 1 ylia 112 wxiqum a1§yva {ukimE 45 wx §jiwaki liayn §jv. 112 j i 45 ¥8ja 157 wx Namam
187 toki 157 wx wki §fluiy ¢.y.q. 30 i §aO Uma Mnég Ui YAsi tmsA jillm. kE ¢.y.q. 230 fi
yamwaNAaa ui £Audj iji § §i0 tilavi mE té £liEm ua §avh»am £l8fivil tiu, my°i {ugim ylwE jivv [}
i i St icus Tay kSO yamwalkigi EakiSju ODnma §li Nimi? m ta»'av§ Nem Sl Bumli? § i ZaIAa EqfBgam
Eiflm. .ak rEj cimlaySit ¢.y.q. anIua Iam§aj tm IuQ §jEmim yamwaNAaa ui £1§jxiji 8O yawh ui
tmay %0 tikmim. EEtva naqE ua°ua tmaAayaE In the first century B.C. the Satvahana Dynasty was

established in Western Deccan. ©

AdDtim tiny j §j 4 Liw (Dw§j aEl/zuaJaq m yamwaN ik wSfEwvi N qu .aEsa Ul §aOamav Ty S ja
biw tamyj§ j 0k um ki, aaamtaq yam§y A Qiyk Walaawq@a J»waama qum® up yti |a° ko Ty Sk
timy j § faw oifti §jluaj kingilieiu anIuawU il Doy Nim. “4mti o my ymSjiay” iy La8im sexmiv £lvh
iguawUi  Sitm §yvv .al/AOmam i Esi°ui §ji0miv yimwiliaki timy §j§) haw o §yvva layvi meaf
wi°ua §j0im ¢ ieutj tilyhtil dijmg §jvi kam Nimi. yim§ji) Zintoua &) iruant thiEnd wiiimby luigi
Fiti AaaaaaAa§a uij gk jyvv kiokiha £0EiQ) tmiy g7 Am. ‘Nagnika was first Indian Queen to have old
coins liberal attitude towards women and their high social status appear to be the unique phenomenon
of the Satvahana period"9

yamwiliise § aqlus tuane LaSjm sixmy vh ji8im Sjvv jdm. yamwiNei°uz qwd tau 8iQaniv
ytit 1) b dlvivhingiv vhiyi% aa§m silivij Liodu thvv dyk um. witd yilkisij aa§m N fu
§ya0amav va§ SiXi .yawa yamwaN i jimigun 37 dlvivh £qvio livv .aNm fuigSiL 28 alavavh
TNAEEam e 9 .aoam .aNm ua ywawEav vh N tNaEa & S thu w riGd dvgim §ém.10 kAAaE univ
bt yamwillawTiieug yAsam j i tiiwaga tillmi stOm, ruaAaA Aligi»eus tm yimwill Ekwii g Awsjv
qaakluamav kibEkwO Fitiatim ,aN tuij yamwaNAa Fik§jvimiv iyth j it omE EkgUxej gm0 §1aEvv
iim. tuaeun Tixsi luigd b theETimiv ZaSm sixm SEwvi il miNg yamwill EikSv N iy laugta
thiod .11 kilig) vihim £lvihm Siflaogi Zauma Bwol wanawDa Ofidy” Ut WaSuimiv §Naan N §jixigHiaj
1#8jm Ug ,aN W m JaAaJ kit Nau .aa/za thiwagd rar 8L 4 uaj Zaj v yimwilleus EBuam .yaw ,aal/za §Aa1am
uatO jisi’ul §aOamav yanwiliekia jaAiji Bl i opuija 4k A kiyiwi. aNgaelai v lua
ylxaAamE yamwaNAaaAaa i0i 1Uijj Kdti giitdim (ounter Struck) §jUk WigEVA j ad e Bwmlagta JaAaja
LamtauQy kit qove. 1906 thu kifvisi (iKIN; AiiliS]) un 13,250 Aaal/zua Ji yJ yigrvi. ui y jin ¥§Us
il yam§ fral§a 9,270 ki Nami. Ewkim 3,980 ki ilopla ui hgim Ja Nimd. 12 mtagfh w Aigim Iavlua
Fiksju yixii il Wij ofiwa ENa YiiJ (Hoard) TN jil. Ui dwkuajs £ivh qOtiwicui ki)
alavavham Jddvvi . U Smtiglava 1) juwkiqivwiixAbly” it §yvuIaZaamTMana§ by’ jyiflvh jil,
wtiv j jwlh j oty 8 rird vOam umim, uaq§ anva yamwaNAaaAaa ajm six i Wigk §jvva N, Ayt
- §fixigHi N JiA fita Uik giv_ yaw 8w fuicud ESuim mi T vim  yawi ENl jisiui §ji0miv
yanwiNij i jahagd it aAyAa um KiNam. _ & amyEa — famtiglij 8 §0 ATWENRA° Ui ghillinaa .aN j diha
Eiflopliant 0w Tud iui°ua dlviviniu £1vhiy N BitsiTieiu ofw 887t At Sjfmin.

yamwaNAaaAaa figlui £§xarkarfy migivili tiu yata3uamav §yaNa AiE t0% ssi itOwvvi kifim.
j Fsieus §j0amiv yamwNka N diaw iyvvi ik Kllbwa Yi»VVi jiNm. According to the early coins and
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inscriptional evidence, Naneghat and Nevasa site, the territories under the earliest groups of aims of
the like Satvahanas Satkarni and Satishri were around Nevasa, Trlpurl Vidhisha, Vidarbha and Central

Talanghana areas aaamtaq yam§ °us §aOam mu jiow §Aaa1|w 8 i ZaAIa ikSjum j ave. yamwaNAaa ug
kiuawiv kv Ot Ui im§jcui yAsim Dcﬂ§EmaAaa Tishi aaahv ua tm yam§ 10miu ua§aanayAa ug ajNaj
,§Aa fui®ua Aaa‘/uawUAa ZaAaIam livv jiN. tiOwa yam§ °ug makuam .aluaAamE N Zimig mni THuam javv
Ném. 14 yamwaNaa Ua A zuaj yju N tNaEa‘] thul aAIa j 200iATh, §jliLg A wdmm saaaamAa yaq»1vv j i,
Wi jioit Ui §jOmiv awiwo Tiay§fieus §aOamav yata3u ameaEaja § IqAaa um. ubiod yam§ alj Al lvicus
kNakaJ il jyvv it N Sfititveun il yaq»pluaAa U° U §aOam yamwiliati .aaAau  liuali
luiqeté galavd imluag ySim atOmam _jnim Na s ulioi°ui mikuim  yawe. qEakam Ui Al 8O 27 wx
iyl §jluij Ahv §iN. uivi Biigaeiu jioff visvvi jill. A Terracotta mould which contain 3
sockets for portrait coins of Gautamiputra Yajneshri Satkarni has been found at Palthan It reveals 3

different portraits Yajneshri. They show young middle aged and old portrait of King. ™ j nim uiwlii uioik
R8O Taayls §jTuig dATikiay um.

A yamwaNAaa U LAl awE)maEaja i TaySicus ShOswxuigi tiimi Avusy io8je8aNl yigrvv
uj fidhuaj yg N j lid g aE u°us CamNay v higam yNaEusm Ofmim. mERGO (k. j §fivi) univ yaq»vlua
iy jam Ui Edkwlaimiv kaqay riimgj Iaay§yaja i Tam Davvi jiim, 1939 thu mERROR Ui o8
1600 kéuaji yj (oard) L lava i Vi futhu yim§j), iyt thawa wilimg li yin§l, aIawayEa qOtawi,
D§Ayam§y1/za iyEd Ui ym§l, wku yim§el, 8t yam§2/za iyEy§) yim§ja .aa%a ayanOtawa (mmiu ?) ua
Iaay§ ﬂ_]ﬂ A&&W |yVVﬂ Hihad Nama Nﬂ Aaal/zaa qalhaAaja |aNm 6 (Potin is an alloy of copper, tin, zinc and lead)

WERV Aaa%aa N 3t0 ommji yi N b %vagiE §alim. uivé ¥8f riky Tovi £Janvvi 8K Upraised Trunk)
.a%Oma

This Houard also indicates that the Vidarbha earia was under the Satavahanas at least from the
time of Gautamiputra Satkarni till its down fall.'®

yimwiflili .aqlua §a0am wala‘]qua .Iaa JvalquJna it §jvvi N, uij £ 1§77 EANER Bk
iwiwo a°§ya%aaNAa yaq»%aaEa uaja pfd Nau. NA wdd ek fui°ua ¢amNayamav 1yVVi ga§ Oi sUi Sy iy
i nim CimNeyan: swg a§yala Li8fuzy yNiEu §jemim. a0l tuaji £ioli, TaAdsg) awdmit, Tay'S) ajay©ua SiXi,
ot ¢. j k8] Ofamiv taNma Alguim o\ uaﬂaAaAa Am ilm.

(1) RS

(5)
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1) Oho lNoalg ofitiom ki jNEusE yimwallisj £3k giNj i Sl 8w CO8jo dhym il tifiv

riky wk ijil 8 jill.

2)  wiloh Ot jakij HimtiuqQ) ki,

3)  akvOti 2ig dilicus kg 4jh.

4)  mk univ §. Eitivalgs vitnE Tay§ilu yalavuin Qwvvi dkvOti 24 tiniji toi,

5)  yimwilig optali oimj kit Towd £anvva K i tuwEiv Za8m Sixi w riQiviginiv

‘yim§jiy” N v Do shym . ud Buicui tiv riky £3kd AN 5.
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IMPACT OF CARTOON CHANNELS VEIWING ON AGGRESSION AND
MENTAL HEALTH AMONG CHILDREN

Mayuri Sharma, C.P.Labhane*, P.A.Baviskar

ABSTRACT

The present study was conducted to see the aggression level of viewing cartoon
channels on secondary school going students of Jalgaon City. Mental health was
measured by Anandkumar and Giridhar Thakur (1986) Mental health inventory.While
Dr.Mathur & Dr.Bhatnagar Aggression scale was used to measure the aggression level
of the students. For this study a sample of 40 male & female students of age range 14-16
years studying in secondary school classes were selected from different school of
Jalgaon city.

Keywords- Children viewing the different cartoon channels, Mental Health,Aggression.
* Address to whom the correspondence shall be made.

INTRODUCTION -

When in the past time TV had come into our country, every person was excited about it.
Nowadays TV is a common thing, which is available in our house. Some people watch
TV to escape to their difficulties in real life. Fantasy and reality are very difficult to tell
apart for children. TV requires as much concentration as reading. If kids watch lot of
TV, they will get used to it and want be able to concentrate at school. Kids who have
TV in their room cannot focus on their homework because of it. Day time sleepiness for
kids is caused by late night TV watching. TV can affect kid’s health behavior and
family life in negative ways.

There were many shows like MAD (music, art and dance) and Backyard Science, which
were purely based on new ideas. Unique concepts like MAD had great art and the
drawing which they used to show were totally unique and awesome and in Backyard
Science children used to invert new things by waste in the Backyard which would make
science interesting as most of the children doesn’t like it.

There are some good and some bad influence of TV shows. When the children see the
cartoon or cartoon films, their concentration is so deep that it has great impact on their
mind. Consequently they imitate the character of the cartoon film, which has impressed
them most and they imitate that character as much as they talk like them and behave like
them. They develop the style, hair style, life style of character in themselves. They
identify themselves with the character.

SOME IMPORTANT CONCEPTS OF THE STUDY :-

AGGRESSION:-The internal infliction of some form of harm on others.

Behavior directed toward the goal of harming another living being who is motivated to
avoid such treatment.
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MENTAL HEALTH:-
Mental health describes a level of psychological well-being, or an absence of a mental
disorder.

The World Health Organization defines mental health as "a state of well-being in which
the individual realizes his or her own abilities, can cope with the normal stresses of life,
can work productively and fruitfully, and is able to make a contribution to his or her
community".

AIM OF THE STUDY :-

The major aim of the present study is to find out the relationship between two variables
namely aggression and mental health and also find out the influence of sex difference on
aggression and mental health of the male and females children.

SCOPE OF THE STUDY :-
A total sample of 40 children 20 girls and 20 boys from different places of Jalgaon city
were collected. The age range of the subject was 14 to 16 years.

OBJECTIVES:-

The main objectives of the study are as follows:

1) To study the aggression in children, who watch the TV more than two hours.

2) To study the mental health in children, who watch the TV less than two hours.

3) To study the aggression in male children.

4) To study the mental health in female children.

5) To study the other factors affecting mental health of the male and female
children.

HYPOTHESIS:-

1) There is significant difference of aggression in male and female students, who watch
TV less than two hours.

2) There is significant difference of mental health in male and female children, who
watch TV less than two hours.

3) There is significant difference of mental health in female children, who watch TV
less than two hours and more than two hours.

4) There is significant difference of aggression of male children, who watch TV less
than two hour and more than two hour.

5) There is significant difference of aggression of male and female children, who
watch TV more than two hour.

6) There is significant difference of mental health of male and female children, who
watch TV more than two hour.

LIMITATIONS OF THE STUDY :-
The data is collected from Jalgaon city. It is collected from some schools and some
other public places like garden of the city. So it is the limit of the data collection.
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VARIABLES-
Table
No. Variables Nature of variables
1 Sex difference Independent Variable
2 Time Independent Variable
3 Aggression Dependent Variable
4 Mental health Dependent Variable
SAMPLING

A sample is a relatively small number of participants drawn from an entire population.
For this study a random sample of 40 students were collected. In which 20 male and 20
female children had participated. The data was collected from different places of
Jalgaon city.

EXPERIMENTAL DESIGN-

The present investigation is designed as 2x2 factorial design, to study the aggression
and mental health of the children. As well as to study an influence of sex difference on
aggression and mental health.

TOOLS-

Following instruments have been used for the purpose of the present study.

1. Aggression scale - Of Dr. G. P. Mathur and Dr. Raj kumari Bhatnagar (1985)
Aggression scale is used to study the level of aggression in any age group (above 14
years) Now it consists of 55 items. Each item describes different forms of individual’s
aggression in different situation. It is a likert type’s 5 point scale. In the scale items are
in two forms i.e. positive & negative. 30 items are in positive form & 25 in negative
form. In positive form of items, scores will be given as 5,4,3,2,1, respectively & in
negative form of items, scores will be given as 1,2,3,4,5 respectively.

Reliability — Was .88 in males & .81 in females.
Validity- Was .80 in males & .78 in females.

2. Mental health inventory - Of Anandkumar and Giridhar Thakur (1986)
Scoring -

It is a 5 point scale. In this scale, statements are in two forms i.e. positive and negative.
25 statements are in positive forms and 25 in negative form. In positive form of
statements, scores will be given as 5, 4, 3, 2, 1 respectively and in negative form of
statement scores will be given as 1, 2, 3, 4, 5.

Reliability-
The sample of 200 males and 200 females was used to develop the test. The reliability is
.74 t0 .88.

Explanation of Statistical Results :
In this part investigator has explained the results related to statistical analysis and
hypothesis.
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1) Hypothesis -1 there is the significant difference of aggression in male and female
students, who watch TV less than two hours.

Girls Boys
Total 10 10
Mean 212.5 214.9
S.D. 9.86 10.66
‘’ Value 1.67

Non-significant.

2) Hypothesis -2 there is the significant difference of mental health in male and female
children, who watch TV less than two hours.

Girls Boys
Total 10 10
Mean 125.8 128.5
S.D. 8.70 13.20
‘t’ Value 1.83

Non-significant.

3) Hypothesis -3 there is the significant difference of mental health in female children,
who watch TV less than two hours and more than two hours.

Less than two hours

More than two hours

(Girls) (Girls)
Total 10 10
Mean 125.8 129.7
S.D. 8.70 11.92
‘t’ Value 2.72
Significant

4) Hypothesis -4 there is the
watch TV less than two hour

and more than two hour.

significant difference of aggression of male children, who

Less than two hours

More than two hours

(Boys) (Boys)
Total 10 10
Mean 214.9 219.9
S.D. 10.66 10.36
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‘t” Value

3.47

Significant

5) Hypothesis -5 there is the significant difference of aggression of male and female

children, who watch TV more than two hour.

Girls Boys
Total 10 10
Mean 218.8 219.9
S.D. 10.43 10.36
‘t’ Value 0.76
Non-Significant

6) Hypothesis -6 there is the significant difference of mental health of male and female

children, who watch TV more than two hour

Girls Boys
Total 10 10
Mean 129.7 123.7
S.D. 11.92 16.58
‘’ Value 3.57
Significant

CONCLUSIONS/RESULTS -

Hypothesis no-01 the above table-no-01 is presenting the aggression among both male
and female students. Investigator has selected 10 girls and 10 boys for study. The
obtained‘t’ value is 1.67. So, we can say that there is not a significant difference of
aggression in male and female students and the hypothesis presented by investigator is
non-significant.

Hypothesis no-02 the above tableno-02 is presenting the mental health of both male
and female students. Investigator has selected 10 girls and 10 boys for study. The
obtained‘t’ value is 1.83. So, we can say that there is not a significant difference of
mental health in male and female students and the hypothesis presented by investigator
IS non-significant.

Hypothesis no-03 the above table no-03 is presenting the mental health of female
students. Investigator has selected 20 girls for study. The obtained‘t” value is 2.72. So,
we can say that there is significant difference of mental health in female students and
the hypothesis presented by investigator is significant at 0.05 levels.
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Hypothesis no-04 the above table-no-04 is presenting the aggression among male
students. Investigator has selected 20 boys for study. The obtained‘t’ value is 3.47. So,
we can say that there is significant difference of aggression in male students and the
hypothesis presented by investigator is significant at 0.05 and 0.01 levels.

Hypothesis no-05 the above table no-05 is presenting the aggression among both male
and female students. Investigator has selected 10 girls and 10 boys for study. The
obtained‘t’ value is 0.76. So, we can say that there is not a significant difference of
aggression in male and female students and the hypothesis presented by investigator is
non-significant.

Hypothesis no-06 the above table no-06 is presenting the mental health among both
male and female students. Investigator has selected 10 girls and 10 boys for study. The
obtained‘t’ value is 3.57. So, we can say that there is significant difference of mental
health in male and female students and the hypothesis presented by investigator is
significant at 0.05 and 0.01 levels.

MAJOR FINDINGS OF THE STUDY -

In this study, results have been discussed. Investigator has studied an influence of sex

difference on aggression and mental health of the students. Result shows that sex

difference did not indicate significant influence on aggression but it indicates the

significant influence on mental health and on the basis of mean differences, female

students exhibited good mental health as compared to male students.
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qreRt urdd, ST ITéid, ToreT WA, HIRST ga
AR [THT, Hesst! SiaT HETqane™, Joema

TSR

AiqueeaT=a guee 3% SHEE difsd g, A1 guen waiite Y9qE g a9
T TTeTehiaR. USd 3TEdl. I TS UTclehi<dl HTHINh Sia-Tal Sl TR gral
THE TER E9TaE 9ed el S A AR Hiqug AT Tkt
JaTfesh THESHTET vE 7 faww fFaeuamd e, Tga SIREEEl SHGEAR 9
FHEAT Ugaht  (LRWE) AT AdTiEes THMEISH It STRudTd TTefl. WEIHM, YHIOT
foge P 3t 3% JTIET AifeTehd faveiaur shvara STel. 31 Snesidl eI STt i
T @S 3.

HAYA TheuAT : ufire, Sarfes garien

TEATIAT

IS Sfled g BR HaN AN AN SMciel 38, AT M aror-qurd
el fogd da. uSTHe, FHeaed deRdHl Skl fafed YR IR 9TeTe
ANTAT. TAFHER Y[Rl ST, TaEM o fHehd STV SAfhedl da-Taea=
U SCAdrd. Jdligeh Saal ATl AqATg ATal. foaTg & geard Ry dmat Sfed
HETT HeRl S AT TR, [9eg B Teh HAIHEINh 6esh 318 § ATl FEehdl
AR <d. Toame dagrd Hifaes, AT M0 AR T ayd stEaa. (8HT
31T B, 2]uE)

fqarg v wfre Saardiar wata @18 9ieda g9, fgew @1 =R
AT HHUMTE, FHEGHT d AT &0 HAsAl Sal. Saged faemg, Fo 9
SfchollaTd GEEHTEH g T3 T9d. S<h! faamg id degl 3Uel T BICH W 3™,
Toi-9Te8  3ETEl, AeIATT g g, T e omm 381 wAnf dTed.
THHeR=AT @R ol saTdl 3THg! foel ared. WHes foaTg HidMT 9gaed Sl
SIS HehrIcHe 3TEAl 9 I JaTigesh THTISHIAT dI¥eh STl

faareme wft-gey, qdt-gci A1 T SEe . e 99 IRSEEd oieh
TS, TSAed IEREAT THE TN O YU had. Iusie aracd dohdd SauaTara!
JaTfEh FHRISET TSIcaTed STATawdsh 39d. QM-I THIGEOEd 9 foRiva: 319
S WTaT-Tucar=an feashaTd %o Uedl 9 daqTaal df SvEEe @rtdl. Sangsh
THRISHTER heardia el Hgaqul YuTE fegd Iat. qar= anml, Sieol, TSR 3.
T ATATHIY G SR foshall 3T8d W
T Fald e THE ATdT- I daligeh THRISHIR Seian f¢gd Jal. | qa
A W T -TeATAT JaTleeh THRISHIG THEIT d TS HHl  TeI ITHAd. I8
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SR A HidHG, ST TEA 3TEA X AAT- I T A FHrRS qiedEn 4R 9 e
AT TSIV STIHATAT AdTd 9 JalTigeh THIESHI AT o FHafo gy dane
THEISH = gt ugd Ad.

EEN
%) AicHg JAT=AT ITeTehl=l daligeh THRISH STHITEU.
R) T 9 AfqHE A=A ITeTehl=l Jdlieeh THRISHIAT g ST,

gk

%) wfdHg Yerrean TR gerT hdl HH Jaredl dieishi™ daligeh THEINH 3
T ITTeeRd A"

R) AW AT HAE-FEId UTetehrd ddTfgeh GHRISHIG ared g Teesd Imar."

3) Hfee gere E-agiel Tetehid daTfaeh wHREISHI wid ¥e e FmE.”

HINEA HARTEET

HeATcHh 1Y
& (2 x 2 factorial design)
RINED Ylcdsh
EIH R0 R0 ¥0
ESI| R0 R0 %0
ThUl ¥0 ¥0 ¢0
gt

T SRS T WEA TRYT <0 qTeiehi= FHA1 HUATd 3Tl I
Hfcqwg eIl 0 3E 9 0 TSI 318 THY ¥0 TTeish q6d qHT G R0 3T I R0
TS I’TH TR ¥0 YR (ag hefl. I HIUCAR! ThRE foashanm Jarean (374,
eh-HfT) TTCTehI=T THTSST HIUATd ATAT TR

gftades
DESEEREERED
Afqve oI dTeish -
i) Headt gitads -
T GeATe ITeieh - 2) 378 R) I
Ii1) W gfiades - dafes gameH
HINE ATigea

%) IMER) TEA



A Compendium of Research Articles by Budding Researchers (Vol.-4), 2013, 158

TEqd IMEETd Afque 9 WE GATSAT Telshial 3118 HUITETd! FUR THIg
amfor Tgarft =T (2R06) I=it Marital Adjustment Questionnaire (MAQ)
2l It aToRvETg ATefl R, AT =reefil favemaT Spilt- help method - .70, Test -
retest method - 0.84 31Tg.

IER

TEYH Yed T3l OIS FRNghH  SSd AUl @ie TR Jefid Iy
foamemE 9T 37 dyd S Afade g 99 9 W T fiefad. e S
e TR & o ¢ FANE FEUA 9= 9 UiaHg  oreal dTeiehre areoft
AT 1 ATE AT @R shefl. EASedT FHdle 0 GeTHes Ju=an STg=vll gl Hudrd
M. AU IW MIA ITet ST 38 ARATEH <4 THIURRI0 Iq uITd
I, & I JrvaTE a9 TECATRRU g &&d: [99H §%-8%, T
IENG 9 NG TG-3dR 7 AT TREAT Td Jreel. TefehHl |ifiderel 3
GRgRH B Tedl AR WEN T&A: THG hol. TATEUE] JATRRCT AT HdcT.
wifeahra fagemon

QA HINEATT FRNURM IS 9 ledehi=l HISU Hhed IR T Terdid
foator ShgvaT=an Ie9H 'F' test Shieel SAT AT HeWid 'F test 0.04 TIER HIL®

AT AT TeTde THEdT YA Wt test. Sheft el 't test. = @iefeRar
fegreproamandt 0. 04 ST TN SHLUATd SATAT. (S Sf1.TH.3000)
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wieTd -
'F' table

%. | ddT e N | Mean F df Significant

g |HldWg gl Ui 9 §E=a | 80 | 140.63 | 48.86 | 79 0.01
L NIERIGED

R |ofdue ga™ I uee | 40 | 53.94 | 1529 | 39 0.01
W JAT 3TTg Teieh

3 |Afqdg g S€ia g 9| 40 | 92.35 [ 3829 [ 39 0.01
AT AT IS g

¥ | "W ga™ s 9 dgia | 40 | 7.55 | 18.84 | 39 NS
RIGED

4 | AfqHg A o1 9 98 qrae | 40 | 33.05 | 9.93 | 39 0.01

O ATfCIha® 3T AT Ad <hl, AfqHE T AHT JaAT< UTeteh, AfdHg 9 AET

qalTd 378 UTcleh, AfqUg 9 AU JATd J8id Uleleh qod Oiaug Jare 3§ 9 Jgid
I AT TS F el e g qRifed. AATd i feRe SHE AL R e
't Yoo hIEUITd AT 3R, (Subashini 2006)
W I G 375 9 Jeid 9T A7l e F Jed 8@ 9HF SR e
=T THM TR, T WG ITeRd ST AR TV o 't Hed hievdrd Sl ATl

HitHE g™ UTesh d | AT UTeieh

M.R. Childs
Parents

Normal Childs
Parents

N Mean SD t df Significant level
40 20.77 1.69 7.51 78 0.01
40 23.04 1.58

A dlfcTopatd 318 @eITd Id <hl, Hfqug o=l dIaehrl  Mean- 0.0 &

T AT TR Mean - 33.0% 378, < { Jod ©.42 3TgI d 0.0% d 0.02 AT
TR |1 W guifad. Aeed #iaHg Joredl dTeiehidl Jaligeh SHRISHIET T
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HitHE GeATd 3Tg UTeieh o 9T HeAT™l 311§ UTeieh
25
20+~
15 7
10+
s 4
0 - .
M.R.Childs Normal Childs
Mother Mother
N Mean SD t df Significant level
20 20.08 1.69 4.16 38 0.01
20 23.05 1.85

T dTfeTohae 318 eTd Ad i, WiaHg Gerrean 3118 diaishi=l  Mean -R0.0¢

g G AT 3 dTeehi=l Mean - 33.04 3TR. T t e ¥.98 3/ d 0.04 d
0.0% I TAUSR 1Y} Wg SIifad. ATawd A AT 75 Ul daligeh THTISH

HcHE AT TS UTeleh 9 AH HeAT™l JEiel UTereh

25

20 ¥ '
15 .
N
0 ,

M.R.Childs Normal Childs
Father Father

N Mean SD t df Significant level
20 20.75 1.69 6.66 38 0.01
20 23.75 1.25
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T Allctoheaed 3™ @A Ad i, Afqug JoTeal deid Uleishial  Mean -
R0.0Y T W JATAT TEIA ITABET Mean -33.64 3R, = t qod &.88 T d
0.04 T 0.0% I TR @1 ¥g gNifad. Iae A= g JEid Ttk JaTfesh
Hiqueg oATd 33 G IS UTeleh

25

20
15 -+~

10 +

M.R.Childs M.R.Childs

Mother Father
N Mean SD t df Significant level
20 20.08 1.69 0.09 38 NS
20 20.75 1.69

Tl aifetohasd 3@ @eITd A 6, Afadg garrear 318 dTaish=l Mean-R0.0¢

g gEid dTershi=l Mean -30.0Y% TR, T t qoI 0.0 3deh S/ d 0.04 d 0.0% AT

Tal ek g1 9g gRifad ATEl. AEe AiaHe GATedl dIeiehid daligeh GHESH qHH
TEIT IAERT A 3R,

Treers

%) ) wiaHe AT dTershiEn qoT Hidl HH Aol UTeehiel  daligeh THTITSH
I quld ST IATa.
§) wfaHe GATeaT 3% IR T hidl JH=T qelreal 31§ qeiehid Saigsh
TUEISH 3= gt e M.
%) HAfqHg JATAT JEld IIAhR qoHT ohidl JH= o=l Jeid dTeehis
EEIRER LIRIEERcC R I ey R

R) T AT S-S UTeTehldl daTigeh GHTIINH THH 3@ 37T,
3) widHg AT S-S TTeiehi™ daligeh THRESH THH TMEad 3T,
=t
JaTfeeh SfeHTde gl —Ieii=aT FHRISHIEE 3T Feehi=l JWTE fogd Ial. @
T HEEM U WUN I Yol 8. A g TN SHI S Al o= dm
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ITeAehTeR AT feqal. 7 qa foshar 8 9 fashatimal ST TEUIR 318d X ¢ 31

A MU 3TH @S e <hl WiHE AT UTeiehi™l daligeh THIITSH Tehiad
TS 9 T el (AiaHe= 3118 9 S 315 ; AiaWe Jid 9 9= i)
7 Tt oTeedd Id. A HRV 7 ST hl, AH ol & AfaHg et qerd AT
ads], Joeer . T3S AfHe™T k@ ATl AT oMl eHfed
BRI (3. 3TENS O, HYS UTAU 3.) 3TTE disclr=l qad Hed AN, Idehd eg 0
& Hed HUl F TR AT ITEd. S AiqHe UTeieh g WAl haes
fordTqL Tor T HEH BARN AT T

TSR SR AdTSh, TEaEt I AAKASR] Hedd Tehedd I AT TREhR
AT a1 bl Tideh! TR SIS & 16 JIeehFT o 1 e diad .

I TR TET AT ATV J7 TH SR § A0 TG 3IAT SSIER
JET M AGhfeh WG AHT ded JAFAd. I 9 IR b HRUTHS A=A
JarTeeh FHENSH 7 TR TeEd Ad . AT Aeiaed HRE G EcaHs JH

A WY g AAG IRESITd, T hell STHeA A 38 FHshuiamt Hisr
TG U 9 I {IhailT HeATeal Tkl STRITE hUl ST 38 3™ MY hedid

Hg hlldd dlcd.

e o AR TS

3)  FER ., Ugalt H. (LRGE). SFTYHZ HTH I TRIT 3HScH FIVIIRN,
3T S 31T HThicATStt (Vol 51), 346, 348

) PUR ., TgAM wh. (3%¢V), FF3T B TR Ieocde Fava-sm, agd
ORI, TER 9ed JfHeaiadt.

3) fefera <fi.wm., wnla w8w (2%¢0), F7Idw7/7% vq 3fer qiiersl #1 arford, I
: T YETE YHd JehIeH.

¥) TS WgRE, I3 YGAl, FHASH BT (00R). Fga 0 Iafesdh TarT,
afgelt 3TTal, TIqe gAHgY, ATReh, 9.9.9.9.fowmdle, 3%-40

b) IS TERER, foheRt YT, HTed YHAT (R00R), J91/e% I : FrG¥A d 3Y4R,
foat sre, =g gAHguT, AR, 3,989, .

E\) Deo N. S. (2010) To study for relation between Birth Condition & Frustration

by using Rosenzweig Picture Frustration Test, unpublished Ph.D. Thesis.(Gujarat
University)

) Neely - Barnes, Susan L., Dia, David A. (2008). Early & Intensive Behavioral
Intervention, Journal of Psychology.

¢) ¥d A, (R000), AAfw THENTE T FEIEE, diEe g, AR : fown
REJNEN

‘%) Bernard F. (1959). Society for research In Child Development INC, Journal of
Psychology.
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20) SRE Mk, el 1.7, ATSH AP, Hled YHAT, . 5.@L5G. (R00R). Jazew
FEE S0 T dqlled GUrE BEG, RGN ITEd, =@gd YAHau, AR
¥.9.7.9.femdls -y, §3-03.

8%) WIie WRW (R00R). /AAF a7k — 967 U gaala, SSet e, A e
bR 2&-%3.

93) T SMeh (R0%0). FH/% Flgd &, digelt g, 6 K@t @ &S
gfeeterd JehIeM, 2&-R¥.

23) T Fgu@ (R008). 7FR® g7, dfeett ofacht, 4t fagt @ iy dfecred
JehRH, 2§-RY¥

2\&) Subashini S (2008) Research methodology : A study material for M Sc.
Psychology, Chennai : TNPES university 52.

2%) Harning J.L., Harning Alma (1956). Marrage Adjustment, New York : American
Book
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Sociology
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AT SIS IuTh ST - Weh WTHTNTGh 7T
ferore wae - weTferanerEh= femfeh
g it Seft, whie feerer eue, Sasft werer

PEGICEI

HfgeT St &1 THIS=ET 378t 9T, 97 S ;= W e T SR Hrafd Hewrl o
ZThTY, WU IS eI 9 Tade Afgcti-T 9er, Hael sfavaradt ffae s,
ST, WA HIeRE ST AR Afger=a1 Ied A Afgeli= &iid IeSTEl heh Tl 3.
FTEIUTT JHR BT 3T &A1 @ R Fel 37, Sfishgear Weder g9ie & e 3.
T S P e T i HeereT Sl T, Teee Afee A, i
I e 18T, THIUT AT S Afeel (AR STH Tee Hewg Siad &1 el arm
3R, TG ISUater R TTEF i1 Sy 1. el @ WYL @i Ao g5
L. T E 3 @Ak hdes HE BN Afeel HIFR § STH g% 91 g uedl. 7
T HEM BUR ? T A GgEed Afge o @ Feld AL deel sl A
TRUTHHRE 3T & THIS TREA AT SIS THaH B0l T 378,

Afgcrear fedfid R gegA AR WAAE HISIRA b IR e
TR 4, SF. TEHRd SdsH, Helc e a1 THSgENeh™ @ e e e, il
et S QUNUAEE! 3e HaE hol. UGl @Ug{ ST qodd W gvarEd!
Aiecifoee S 3T gedl O § HEd Al Hes-eh s gRqul Heft T, o ueia
AT 6% I ISR B, Vel Feara qeite Rt et geredt srel a8 99 vy geee,
TSAIE! Bos, iGN T4 T LT, TG G STHUAHL 378 FHR ATe] STHAT.

AR F = TR Afeci=1 [EHHHIT THH 89 Fa shelel 3Ted. gaa FReRage T
e FEeErErel TEUare WaiHes SUedl SR Afeai1 a1 gaehral Soiid A, e
T, AR UREEE WG ST T SIHIEEd Aeel S e STHed e &
et TEE BT ST Fahi= STTOT i STHAM.

AT T Fuiq qrESe TR GERee A, 30 e 3R, THewe wd §E
Y= T 9 A9ha A1e] 3T9d, T 30 Bl 9 THISEIa a7 Q9 &1 Afgcten
Ul 3R, TAhRIG AEel HEErl g &l 373, vl & TH S
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A S 376, W, 99 & e Reswrd A A otd e aReTeeRed 96
AT HE FRIRA oI, X [Fhed T AT T, UATRE AGaeTd FEa d
T 74 A1 89 9 G T 37l A1), 37 aed. Afgetiat S0 3= ST
T Wied @il TR AWK 9 WA q@ET e @E agee e, R,
TR TS HTe] TRal hedl 3Ted. fATHaETER SeRa TerTd shell SIS 74, WA 159
TLHRIAT T0T FISIR HRAT FHL0AT HAHR et 3.

AfgTi-T JEw=T sRE- T SUATEE! e 31 uae &g IR S, R0 oy aER
AT . AT HIFUTAT AEAHIT T STETeiade Afee - TEuiaeie fawar et soara
T hetell . TS, 6T Feania 9udl, TE-arsaid T8d 3 d Hiel JHd fagard
g9 JETEd ShifdehRe Tshel Iacielt el 3R, 30 oY =T HIFUTTHR Hel VST & Tl 37
ToRiieT TTaeieR TTelt et o7, @R fég Afgdien sHiHHeHde aRET g9 HEUTHR 94
eI FERN THE FHIOTG A SR SR, & FEEe e 9d TSl AN 3.
SfafErEdt IfeR STaeiaT STHUTT HiEET A1 HEAUER A SR 3R, Tehd Feamie gd
e ;. foara qen-rgear qarsderd ael fHavard SRl a1 TWEH hell 318, qer
AU HREAT fedrEl Saeen el T Hesshdmed g arel fHeser 37ei A=
FHIFTER el el o7, Ted ™R 8 FeaT e qoil 79 o1 foaeia Tl fehall T6iq i qetrean
E e 5o T AVR 3. 3TMe-afseriean sl ATqd| faamerq qeiT Teuard SR
TegdT qEd =R feehat fohan e areuft St qeffar St SR Fegdm a1 ST i fHesTe 7%,
T T TR A i 9o i Hoiier SR AhRE e g, A @ o7 facen
3. o1 BN Tares forerd: feorean SfoT Jefian BreIa SIvR 378, @& 7o B 718 377,
el @ e STUER 3R, HITIAl WA AR fHeeleld 3t8el afl @ Joed
ST SHeTT FIVT TR, THIHS AT HaER SR & 7 7 SfmR T
e sraes Rerft MR, ST Feyem AiectiHes Hfanas Wadl areavu! sfeid Aedr
3.

foraréia nfeci= g @ wfgati=an werada ga TRl e S A SR, foiaR 7
Jafesh a1 A1 A MY AR TSR ST G AN SR, A ST Wrent
ST el Tatee T 3R, AT 314 S 9 90T J YT oiish TgdTd. 319 ufRfterdd
TR TS BIell. AT Thihe HIEel - & FHMAT Teh Toiian e 372, TR godishe Afge=n
AN R TS 8. Aigelrear TH STehRi-T HEdi=T A U Id. 90T i1 el
AU I AE. @A A &% aut gad gear uieeti-n T amedia I g9 I geret
TR, 009 7 9 Afkem GerdiT @ WU WG gel. oTeh Wi F SEnT Afgren
fopTaTaTd! & e aSiid GERUT HWAEE! R0 dhel el A 3w HEa Hed @i

SRR g TR & Hed  @MER A - T8N STHHMAT T H6 e A7 FH-ae Qv

TI He UIAeAaR hefl. ATAlGaTs, §eet!, Fad Yol g, JlehR, Tt o, fEasiT,
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FEAT=AT HORIT aeT 3. SEdrire et i AfEei-T o SUAT 3l TERTTEaT Ao
ferEprATIS! Tad J&e 81 31, Higel TRifes e RUH HAM deie SRl 9 ASHl SRR

I FEEAT GHETHEE AR PISfHE T T Sa sRe uRade e . A
IRUTHESRS RIS g USeh IS ardeRyl (Rl el qifest. HeArd® o HERR
SUTIEIER. HATST=A] RN 98 B0l STavash 8. EIS! T eI Je6 AN
FAE FOR BN Freraran 19 ag A sHctasravt FHar, @EaReL g /=

AGTITETT HrEIe IRUTHEHRE 81 ehd I,

AR AfeieR SO 3=, IMY0T X OIS Hlel SATHD J HREASYR 3T
STl ST 3T, 3ATTea SEATHIT GH HTHITSTeh, TeifTeh, defesh, enftier 37fepr Afgeti feeia
3R, e Hige THTST= Hel &rra T, = Sell shr? AT 3T 31 fehall A1t 318 TehT v
20T FHIAT 3. IS AEHIT T Al Site sRE 39d Fed 319 a1Sd. & Afgal 31y S
Fe Gfecd, oo, Shell, T 3. &1 Saerieh Tdesiat YTdieheh iRt shetl. foheor s, i
TNGUIRT TR U & qUUITEIG hefl. quT TR Al TEA TG IR, W FAfHSD
qrdcsiaiel YT STRIST IRATT HigeAr=aT Sl Uides! Sa1ad ATel. HRAd Higel siard! e

AieAE 3% g fig foar - L]uy, & anEr g9 FEa - LR &§, A oY
AT - Q& Q, TR TR FIIRT - L L& R, TTCAGATE (e HIIaT -2 ] R T T 3T HII
Afg=al STaA 7d T8 SUed WU HUA 3Tc. § e e GRIe o Seaaiviaiae! Iuge
3T SR, U SMfearE, Arivr, WA AR A A1 HRE A Ed T B HA=A
FOAS! THT AT TGl T FHIAATE SHATIUN SAGA Fhefl ST, FTE TAleh T
TEaTeT e,

AT : ARl FHreRfavas vl : T IS 31esem

Sfew - weiferareri ferafeiin afien srerfaes Sofien fe FHTOTE ST A vesE .
e : TRt SgHe et afeeteess S e .

FTEATHTESA

TET ST M1gfiE F I SHSaNeR SR 3. 32 sMdhean fafqy e,
feIfreh, TeRfema T AT Hdel 3T, T Mg sThear fagaien =i foenfai=

] ARG H3 HehfeTd shetell 3718,
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AT HEE - HeEEA IS el T fagiaeiel | Agfess 9 gy
HITT TEATET AT LA SATAT. SAHE T IR THUT § R Farerandiet § o feranfefHi=h
S & AThS T TRATEC & U 3.

I fomaTen SEEq Helfaaredy faadHindia Frcfaves e st
TSR STETH het Tt WM A1 et U Siies@en ST faenfef=ian stems sheft e,
AT fHesrerel sk Haifad aTeet ait ST Tidesier farenfei=iian srecfase st ufifssta
g & sEn MR, W frRHimde seRfvas Sofe sergraEEl e R
el Hete formfif-ine Heer S HeATact S& Sdet Tel. A ¢ I Aeoarerdive  § o
fernfiffishea gemaclt w&a v eft. @ e sTEsmAe faenfdE T %%
3T N WAETd Hell earie foafie ymmr 3§ % 1%, aftrsa fasrmdta faenfd &%
3T €% ferenfei+ forgm fawmmeiat o1,

forenst

TS Afga1 €&, f6g IR FEal, arataar Heg s, T el gfags s
7 shreteee Afedt sraum=an i g geld S R, @ FHI0T SHeurE ¢ o % SR, o
g fdg R R HEEl, HgE A HREE, IR HEEhE HEE, HiydT Hfaees
SHIFET, HiRAeRaea Y, Wil B Afdaieish el a1 hradi Fifed! Aerfaarerd= e
fege emmeft. & mifeeht srum=n fermnfdeie T Yo TaEEET FHSUE AR, W A 38 SR
Tfrsiereh HIIaT, et yorr Wfisieres o faaer srerer, T Afge ST, I Heal SR it A
FErE Softa it g frnfiaes femett. 8 gt Y o THERITET oTR.

wshadid, sgarett fernfaiaT a1 e S STEeaT TR 3,

R. RN HrERfTEs STEren ST HIAT e Hiefh bR A Har ST =
fowert peama TN faEnfHiE FHT WY % IR, W 1 WielEd §g9 Feard U=
ferenfefefi= smmoT 2% faga 2.

3. T ST STz euiciret farenfd=iian st shear o1 fawd &, fég gmider fanfiiar
I § 8 %0 TR, T S EATIe feraneiHi= ST § % 3.

. AN AN SHeHd o9 T el &, S AN S e ymor § 4%
IR, W EEE ol a1 STEeied S foan-d Jm0 3¥% g Id. ==
ST e frenfei=i= JamT % S e e Sdrdre faenfeiH=i= 5T 3 % 37e.

Y. 7 ST e fernfel=E Argure AUt st JHIT Q€ % 3R, R & Welkard
et s sreretean frenfeii TToT %% SR ST fag a1,

§. WAATR HAGEM A IANS! HUA e Arsitasar=t wifear fordt fomfaiam
SR, AT STEA het ST Wefiet Afedt 3T e,
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e TS T Yo% STREIV, HIhd  Terirean freqormen 1R, wifediars got
ST, WEH SREIEH FAhTTE 30% ST T, e fEnfEe g e
T AT F W SR & AT, ¢ R At T Hivhd U A1, SR gieeht T e
7 5 FArsifaeedt wfed agee femfaiar fag smeft.

. AR FEEas SEET A BT BHS ARl W T 3R, HEAGYR
TFhes gt Rerdid GumuT s STelt. Heemes Afecstan G Tiiiedd 9 g 3,
PRI AHRS ARSI T aIe T 3R, 63 AT §oFh HIFUMS Aigel=1 qSiid aE
A 3R, A1 He fumrdawta i g sfews fian. wy, S e vfieus
AT AfGeATeRIc STATIRIE FHTUT HH HUAH FRAT ST 371G, Afeeal HEquTaadia el
Ul SfehT aSed!. A1 A faEmERid Yo% faenfii TR Hfaee e @ uo %
ferenfafefit Ferreeh Hfaee .

¢. WA FER SAET ST Afecti= AT 31 3. A1 Hewid fFenfie waq qurder stea
TgEE faenfi=iv e o g Afger= YT B SR § A el HieateAn SAdEdt e
BTl ST Afgel HeTiehiuT HrimhH SUIH STHeaT & Jgued i A=y whet. arEewid
AT FAAHS HRI AT Afger=l {4l g el o &i=n AHA{GRay aedl, TEe) Hhel
ferenfef=ii-t T2 .

R. T TN EI-TET THHGEIS! Afget=l TSehid T Hgw@yu 312, 379 agaed famne=i
A AR T AR T el R A = e gqeig w30 I, 9 99 3%
ferenfi=it = set. T e faenfiien 7, FE@ sHeesTant gudRer ga TR, "uE
go. TUhald, Higan fquae Fem a st wifedt weifaaerde faeneiire faga ame.
e Soffa Syt & @ieames sTecel @ el WY, Hae RAa STAgean Afeard
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3TH RO A5, T WIATET HHTAT IST1-ATHES IAG HUA B, e IHTAR U7 gl
TTATEIET 3T
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ST, U7 AT QT . S AT FHIR S S feera ®u Hgwt T R, e
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