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The effect of microwave frequencies on the structural and dynamical properties of heterocyclic organic com-
pound such as Indole in the surrounding of DMSO (Dimethyl sulphoxide) molecule has been studied over the
temperature region 298.15 K to 273.15 K using Time Domain Reflectometry (TDR) in the frequency region of
10 MHz-50 GHz. Dielectric parameters including Static permittivity (&), Dielectric constant (&), Relaxation
time (1) Kirkwood correlation factor (g) and dipole moment () which is well supported by thermodynamic pa-
rameters such as activation and molal/M Free energy (AF), Entropy (AS) and Enthalpy (AH) have been calcu-

Keywords:
lné,:‘lle lated. The dielectric permittivity spectra and relaxation behavior of Indole in different concentrations with
DMSO DMSO was analyzed using Debye model. Dielectric loss peak for all studied temperature observed to be shifted

towards lower frequency side with increasing concentration. Also, it was observed that, Dielectric constant(gg)
increases for lower concentration and then starts decreasing towards higher concentrations. Dielectric constant
was also affected by temperature as, the value decreases for higher temperature. Dielectric relaxation time ()
show increasing behavior with concentration C. However, relaxation time seems to be decreasing as we increase

Structural dynamics
Dielectric parameter
Thermodynamic parameter

the temperature towards room temperature.

© 2019 Elsevier B.V. All rights reserved.

1. Introduction

Spectroscopic techniques give vital information about structural and
dynamical properties of all kinds of liquids including organic, polymeric,
biomolecules etc. which can be useful for the development of new struc-
ture and can be extended to the need-based applications. Change in the
structure changes dipole moment and other physical properties of a sub-
stance under study in its pure as well as in aqueous state. Thus, any change
in the structure with concentration, temperature, pressure, magnetic field
etc. directly affects their dipole moment and other physical properties
which ultimately affects the structural properties, uses and applications.

DMSO is a highly polar organic liquid that is used widely as a chem-
ical solvent and a free radical scavenger. It is having a range of pharma-
cological activity including analgesic and anti-inflammation, due to its
ability to penetrate biological membranes. It is used as a vehicle for top-
ical application of pharmaceuticals. It is also used to protect cells and tis-
sues during cryopreservation and has been used to treat extravasation
damage caused by anthracycline based chemotherapy. The unique ca-
pability of DMSO is to penetrate living tissues without causing signifi-
cant damage is post probably related to its relatively polar nature, its
capacity to accept h-bonds, this combination of properties of DMSO re-
sults in the ability of DMSO to associate with water, proteins, carbohy-
drates, nucleic acid, ionic substances and other constituents of living
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systems. Therefore, it will be quite interesting to study its molecular be-
havior with heterocyclic organic compounds.

On the other hand, Indole an aromatic heterocyclic organic compound
with molecular formula CgH;N has a bicyclic structure, consisting of a six-
membered benzene ring fused to a five-membered pyrrole ring. It is
widely distributed in the natural environment and can be produced by a
variety of bacteria. It is a parent substance for a large no. of important mol-
ecules occurring in nature, having excellent pharmaceutical applications.

As an intercellular single molecule indole regulates various aspects
of bacterial physiology including spore formation, plasma stability, re-
sistance to drugs, biofilm formation and virulence. A number of indole
derivatives have important cellular formations, including neurotrans-
mitters such as serotonin [1].

Most heterocyclic compounds possess an uneven distribution of
charges resulting in a permanent dipole moment. Typical dipole mo-
ments for most organic molecules are in the range between 0 and 12
D but there are some compounds such as polymethine dyes, which
have dipole moments of 20 D or higher [2].

There are large numbers of spectroscopic techniques available such
as NMR, FTIR, UV-Visible and dielectric spectroscopy. Dielectric spectro-
scopic technique is useful to understand the flexibility or rigidity of a
molecule as to study the pharmacological/biological activity of the mol-
ecule. Dielectric absorption studies also provide useful information on
the rotational energies of molecular systems in a given media. It was
therefore considered interesting to investigate systematically the
change in relaxation behaviour of heterocyclic molecules with the
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structural configuration and how a heterocyclic ring and phenyl ring af-
fects the behaviour of the molecule. Time Domain Reflectometry (TDR)
is used to evaluate the dielectric constant and loss factor of dielectric
materials at microwave frequency, and is an important technique for
studying the molecular behavior of liquids.

Many attempts have been made previously to study structural be-
havior of heterocyclic organic compounds through measuring their di-
electric properties. N.K. Mehrotra et al. [3] studied temperature
dependent dielectrical and thermodynamical properties of five
heterocylic compounds; Quinoline, Isoquinoline, Furane, Thiophene
and Pyrrole. Rajni Mishra et al. [4] measured dielectric and thermody-
namical properties for five heterocyclic compounds: pyrrolidine (5-
membered ring); piperidine (6-membered ring); hexamethyleneimine
(7-membered ring); 2-methyl piperidine (~CH 3 group attached to pi-
peridine) and 2-acetyl pyridine (acetyl group attached to pyridine) to
investigate the change in relaxation behaviour of heterocyclic molecules
with the structural configuration and how a heterocyclic ring and phe-
nyl ring affects the behaviour of the molecule in the non-polar solvent.
Millich and Becker [5] synthesized several indole derivatives and mea-
sured their infrared spectra in the CH, NH and CO stretching regions
and compared them to that of indole. Lautié et al. [6] studied both infra-
red and Raman spectra of indole and its deuterated derivatives. They
also gave curves approximate assignments of the observed spectral
bands. In 1986, Suwaiyan and Zwarich [7] presented the infrared and
Raman spectra with approximate assignment but only for the parent
compound. Takeuchi and Harada [8] carried out normal coordinate
analysis of the indole molecule already in 1986, vibrational force con-
stants were presented and the calculated vibrational frequencies were
compared with the experimental ones of Lautié et al. [6]. Barstis et al.
|9] observed the applicability of modern spectroscopic methods in the
studies of the excited state vibrational spectra of indole. In recent
years, dielectric investigations have found a large number of applica-
tions in characterizing thermodynamic properties of different biomole-
cules such as molecular motion and molecular interaction and their
strength influenced by the concentrations of pure component and in
mixture. Several attempts have been made to study the dynamics of
polar solvents regarding the confirmation of their structural behavior,
the dielectric behavior of a polar molecule is usually discussed in
terms of its two molecular parameters, the electric dipole moment
(m) and dielectric relaxation time (t) [10-21]. Mohan Hosamani, N.H.
Ayachit and D.K. Deshpande studied dielectric behavior some
substituted indole compounds, namely, 5-bromoindole, 5-
methoxyindole, 5-fluoroindole, 2,3-dimethylindole, 2,5-dimethylindole
at room temperature and at two frequencies 8.55 and 9.65 GHz using
Roberts and Von Hippel standing wave method [22]. Earlier Cheolhwa
Kang, Timothy M. Korter and David W. Pratt studied induced dipole mo-
ment of indole and indole-H,0 at ground and excited state using stark
effect [23].

Though many attempts have been made to investigate large num-
bers of heterocyclic organic compounds but no study has found to
glance through the structural behaviour of Indole molecule in DMSO.
As mentioned, DMSO is an excellent solvent and is having a range of
pharmacological activity and ability to penetrate biological membranes.
Therefore, in the present study dielectric and thermodynamical proper-
ties of indole in DMSO were investigated using Time domain reflectom-
etry technique in the frequency region of 10 MHz-50 GHz at different
temperatures ranging from 298.15 K to 273.15 K which is still the sub-
ject of interest.

2. Experimental

2.1. Materials

Indole and DMSO were purchased from Hi Media Laboratories Pvt.
Ltd. Mumbai, India and used without purification.

Concentration dependent dielectric permittivity €’ and dielectric
loss €” of binary mixture of indole with DMSO at different temperature
was measured using TDR (Time Domain Reflectometry) employed in
the frequency region of 10 MHz to 50 GHz.

The detailed analysis and procedures of the TDR system were ex-
plained previously [24].

2.2. Measurements

The Tektronix Digital Serial Analyzer model no. DSA8300 sampling
mainframe along with the sampling module 80E10B has been used for
TDR. A sampling module provides 12 ps incident and 15 ps reflected
rise time pulse was fed through a coaxial line system having 50 () im-
pedance. Sampling oscilloscope monitors show change in step pulse
after reflection from the end of line. The reflected pulse without sample
R;(t) and with sample Ry(t) were recorded in the time window of 5 ns
and digitized in 2000 points. The Fourier transform of the pulse and data
analysis was performed to determine complex permittivity spectra
£*(w) using least square fit method [25-27].

2.3. Statistical analysis

Turbo Basic version 1.1 software by Borland International, Inc.
(1987) was used to carry out statistical analysis of experimental data.
It was further analyzed with Origin 7.5 software (Origin Lab Corpora-
tion, Northampton, MA, USA). Thermodynamic parameters were calcu-
lated using software written in C and MS Excel 2007.

3. Result and discussion

The calculated data and their interpretation are the subjects of the
following sections. Temperature and Concentration dependent dielec-
tric parameter of biomolecules was established by studying the varia-
tion of dielectric constant, dielectric loss, relaxation time, Kirkwood
correlation factor and dipole moment as well as thermodynamic param-
eters such as molal free energy, molal entropy and molal enthalpy, en-
tropy of activation and enthalpy of activation.

The values of complex permittivity £~ = & —j¢” as a function of fre-
quency for the indole have been calibrated and used for the evaluation
of dielectric parameters at room temperature. Dielectric dispersion
and absorption curves for the Indole-DMSO system at various tempera-
ture and concentration is depicted in Fig. 1. The spectra show that there
is a gradual decrease in dielectric permittivity for all the studied concen-
trations. And the loss peaks shift towards lower frequency side. Only a
relaxation process was apparently observed for each solution in the fre-
quency range concerned. The process can be described by S. Havriliak
Negami equation [24] using least square fit method.

8*(0)) = € + (80_8‘”)

(1)
1+ (jor)'™ g

The parameters used in the Havriliak Negami Eq. (4) are, go—the
static permittivity e.—the high-frequency limiting static permittivity,
o is the angular frequency and Ty is the average relaxation time o and
[ are the distribution parameters. o (0 < e < 1) indicates the broadness
of the symmetric relaxation curve when the dielectric data are de-
scribed by the Cole-Cole equation. The relaxation curve with (0 <
<1) o = 1 corresponds to Debye-type of relaxation and a smaller
value of o gives the broader symmetric relaxation curve, whereas the
relaxation curve with 3 = 1 corresponds to a non-Debye type of relax-
ation in which the asymmetric relaxation (0 <3 < 1) o = 0 is associated
with the cooperative mechanics of dielectric relaxation. It has been
found that the dielectric data for indole-DMSO obey the Debye disper-
sion model [28].
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Fig. 1. Variation of complex permittivity spectra of Indole-DMSO with log frequency at different temperature and concentrations.

3.1. Dielectric constant

Variation of dielectric constant as a function of temperature and con-
centration of indole is shown in Fig. 2. For all the used concentrations;
dielectric constant was observed to be increases at lower temperature
and then starts decreasing towards higher temperature. At lower con-
centration i.e. 0.00637 M dielectric constant was 57.37. Further increase
in the concentration results in sudden increase in the values of dielectric
constant. But, for higher indole concentration dielectric constant was
found to be decreasing. Similarly, for lower temperature the value of di-
electric constant was found to be higher but fail to increase towards
higher temperature. This behaviour is because at lower concentration
of indole, dipole moment of DMSO aligned parallel to that of indole so
that the resultant dielectric constant increases i.e. there may be associ-
ation between solute and solvent molecules. Decrease in the values of

¥ IConcentration(M
85 5 0.00637
| = —0.0128
T ~0.01929
50 st s A »_0.02589
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Temperature(K)

Fig. 2. Static dielectric constant vs temperature of Indole-DMSO solution.

dielectric constant at higher concentrations may be due to decrease in
the effective dipole moment as the alignment in the system is
antiparallel.

3.2. Relaxation time (T)

Fig. 3 shows temperature as well as concentration dependence of re-
laxation times for Indole-DMSO mixtures. For all the studied concentra-
tions, Relaxation time was found to be increasing with increasing
concentration but found to be decreasing towards high temperature.
At lower temperature and higher concentrations relaxation time was
found to be high. We inferred, from the increase in the value of T
with increasing concentration of indole, that there is a less probability
of reorientation at higher concentration and lower temperature. This
may be due to large hindrance to the reorientation of indole molecule
in the surrounding of DMSO molecule. It is also noticed, there may be

37 IConcentration(M
—=—0.00637
-e—0.0128

34 N +—0.01929
—v— 0.02588

Relaxation time(t)ps
L&
-

I L T T T T T T
270 275 280 285 290 295 300
Temperature(K)

Fig. 3. Dielectric relaxation time To(ps) vs concentration of Indole-DMSO at different
concentration.
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very less rotation of indole molecules in vicinity of DMSO molecules. At
low temperature relaxation time was higher compared with higher
temperature; this may be due to the fact that there may be a formation
of co-operative domains and the relaxation is co-operative relaxation as
aresult relaxation time increases at low temperature side. However, to-
wards higher temperature hindrance to the molecular reorientation is
less due to thermal energy which results in lowering the relaxation
time.

3.3. Arrhenius plot

Fig. 4 shows a plot of log(T7g) against 1000/T for all indole-DMSO
concentrations called Arrhenius plot.

The plot is almost linear.

And the free energy of activation (AFT), enthalpy of activation (AHT)
and entropy of activation (AST) for dielectric relaxation as rate pro-
cesses for the indole-DMSO under study were evaluated using Eyring's
rate equations [29].

o ) (3
and
Afr = AHT—TAsT 3)

where AFT, AHT, AST are the free energy, enthalpy, and entropy of
activation for the dipolar orientation. Thermodynamic energy parame-
ters AFt, AHt and ASt for dielectric relaxation as rate processes were
evaluated using Eyrings equation. On solving Eq. (2) and rearranging
the terms, we get an equation for a straight line, so that a graph between
log (T70) and reciprocal of temperature has a slope equal to the activa-
tion enthalpy (AH). Using Eq. (3), the other thermodynamic energy pa-
rameters can be calculated.

34. Free energy

Thermodynamic energy parameters are macroscopic variables that
describe the microstates of the systems. The order of magnitude of the
enthalpy of activation and entropy of activation can give some clue to
the molecular energy and order of molecules in the relaxation process.
The free energy of activation AF at the measured low and high concen-
trations in the temperature range 298.15-273.15 K has been evaluated

was found that the free energy was observed to be increasing with
both increasing concentrations and towards the high temperature.

This increase in the value of free energy with rise in temperature
may be due to induced intermolecular H-bond between indole and
DMSO molecule which on bond formation increases the thermal agita-
tion and therefore dipole requires more energy in order to attain equi-
librium with the applied field. Free energy for the measured low
concentration (0.00637 M) at 298.15 K was found higher by
0.114 kcal mol ! than the value at 273.15 K. This confirms that towards
higher temperature, system requires 0.114 kcal mol~! more energy as
compared to the value measured at low temperature; indicating
0.114 kcal mol ~ ! more energy is required to lift the induced intermolec-
ular H-bonded indole molecule over the potential barrier in comparison
to the energy required for the reorientation of the molecules at low
temperature.

Also, free energy AFc at temperature 273.15 K was found more by
0.168 kcal mol~'for 0.02589 M (higher c) than that observed at
0.00637 M (lower C) for the same temperature. The value of free energy
at temperature 298.15 K for 0.02589 M was found more by
0.194 kcal mol ™! than the value measured for 0.00637 M. These higher
values suggest more energy is required for the reorientation of intermo-
lecular H-bonded indole molecules due to dipoles alignment oriented in
antiparallel directions. The average free energy of activation
AFT(273.15 k-298.15 k) for the studied system was found to be
2.87 kcal mol~! is suggested for the reorientation of molecules in the
indole-DMSO mixture. It has also been observed that molal free energy
was found to be increasing with increasing concentration and free en-
ergy of activation was also found to be increasing towards higher tem-
perature. This shows there is lower steric hindrance to the molecular
motion of induced intermolecular H-bonded indole-DMSO molecules.

3.5. Entropy

Molal entropies for the studied systems were found to be negative.
The values of the entropy vary significantly with a change in the concen-
tration of the mixture constituents. Entropy (AS) for indole-DMSO sys-
tem for all the used concentrations over the measured temperature
range was observed to be independent of temperature and found nega-
tive. As shown in Fig. 6. This indicates that there are fewer configura-
tions possible in dipolar orientation in the activated state than normal
state. This may be due to the existence of dipole-dipole interactions,
so that the molecules of indole-DMSO are more nearly aligned with
each other in the activated state. From the observed values of entropies,

using dielectric relaxation as a rate process and is shown in Fig. 5. It 3.06 + Foncentration(M
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Fig. 4. Arrhenius plot of Log (TT,) vs reciprocal of temperature (K~!) of Indole-DMSO
mixtures at different concentrations.

Fig. 5. free energy vs temperature (K) of Indole-DMSO mixtures at different

concentrations.
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there seems to be a strong possibility of dipole-dipole interaction be-
tween indole and DMSO molecules which results in more negative
value of entropy for 0.0128 M concentration. However, higher concen-
trations found rearrangement of molecules and resume the configura-
tion with dipole moment orientated in new direction (antiparallel
orientation) so that entropy reduces to less negative values. This also in-
dicates that the structure is more flexible and was almost independent
upon temperature. Further increase in concentration reduces the flexi-
bility therefore decrease in the values of entropy. The highly negative
values of entropy in the concentration range of 0.00637 to 0.02589
also confirm that the Indole-DMSO structure is highly flexible in this
range.

3.6. Enthalpy

Enthalpy AH is the energy required to achieve the group dipole re-
orientation in the dielectric relaxation process. For the studied systems,
the observed value of enthalpy was observed below 2 kcal mol~'over
the used concentrations of indole in the temperature range
273.15-298.15 K. Enthalpy in the energy range 4-5 kcal mol " is attrib-
uted to the rotation of —OH dipole governed by the breaking and
reforming of H— bonds in dynamic equilibrium. However, lower values
of enthalpy are the result of rotation of —OH dipole only.

Enthalpy at the measured lower concentration (0.00637 M) was
found to be 1.517 kcal mol~! which was further decreased to
0.5256 kcal mol ™" at 0.128 M. shown in Fig. 7. This clearly indicates
that lower potential barrier offered for the dipolar reorientation of in-
duced intermolecular H-bonded molecules. However, enthalpy at
higher concentration was observed to be slightly increasing as more di-
polar species are involved in the reorientation process which aligned
the dipole moment oriented in antiparallel direction.

3.7. Relaxation strength

The relaxation strength i.e. A € = gy_¢.. for these polymers have also
been obtained at the measured temperature values and was plotted as a
function of w. and temperature as shown in Fig. 8.

Itis clear that A € is almost temperature independent. A much stron-
ger increase in A € was found at lower concentrations up to 0.0128
which indicates a larger dipole moment reorientation in the low
DMSO concentration range. At low DMSO concentration the relaxation
strength seems to be almost independent upon both concentration
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4.0 4 | +—0.02589
= o e
e ¢ — 88— 5 ——= -
S -50
= ]
W -554
Q 4
v
= -6.0- e
7] : Ty e
2 654 v ! =¥
=
& ]
g -7.0 4
Lﬁ _7_5_' % - A A A A
-8.0
4 * —— —— s —® *
-85 T T T T T T T T T T 15 T e
270 275 280 285 290 295 300
Temperature(k)

Fig. 6. Entropy (As) vs temperature (K) of Indole-DMSO mixtures at different
concentration.
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Fig. 7. Enthalpy vs temperature (K) of Indole-DMSO mixtures at different concentrations.

and temperature as there found a slight variation in A € with increase
in concentration and a slight decrease in A € towards higher concentra-
tion. This indicates that the mobility of DMSO molecules is very small
likely because at low water concentration they are strongly attached
to indole.

3.8. Cole-Cole spectra

We use the Cole-Cole plot to inform our discussion of the symmetric
or asymmetric nature of relaxation. Fig. 9 shows complex impedance or
Cole-Cole plot for indole-DMSO mixtures at different temperatures and
concentrations as a function of frequency. Cole-Cole plots are graphical
representations, which show the variation in dielectric constant against
dielectric loss in the material tested. The experimental data (&” versus
¢') rarely fit to a Debye semicircle, which does indicate the relaxation
process in indole-DMSO mixture and can be explained with a single re-
laxation time Studying several liquid samples [30], Cole and Cole found
that the centers of the experimental arcs were displaced below the real
axis, the experimental data thus having the shape of perfect semicircle.
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Fig. 8. Relaxation strength vs temperature (K) of Indole-DMSO mixtures at different
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Fig. 9. Cole-Cole plots for Indole-DMSO solution at different concentration and temperature.

It is observed that the semicircles are shifting towards lower dielectric
constant side with increasing temperature.

3.9. Dipole moment

In liquids, thermal motion continuously changes the orientation of
dipoles, unlike solids where the crystal structure freezes the dipoles in
a fixed geometric orientation, or in gases where the distance between
the molecules is large and the interaction between dipoles is weak. Be-
cause of thermal motion and varying concentration, the orientation and
movement of molecular dipoles present in the system cause dielectric
changes in liquid. The determination of the dipole moments of indole
in the surrounding of DMSO molecules is of interest because the values
of dipole moments provide insight into the changes of electronic distri-
bution upon changes in concentration and temperature (particularly
the temperature below freezing point of the solvent) as well of these bi-
ologically important compounds. Relatively few papers have been de-
voted to the investigation of the dipole moments of indoles. To further
analyze this effect, we used the Cavelle's equation [31]. The Cavell's

equation relates the observed relaxation strength Ag with effective di-
pole moment L through,

N Na  Hgj )
3(es + (1—5)A; ksTeo (1—af;)*

A&'j =

where € is the static permittivity, N is Avogadro's Number kg is
Boltzmann constant and T is temperature A is shape parameter of the
reaction field and accounts for the shape of the relaxing particle (for
spheres, A = 1/3) [32,33] f is the so called reaction field factor [34]
and « is the molecular polarizability.p2x( effective dipole moment) is

connected to the ‘gas-phase dipole moment’ |, (in the absence of orien-
tational correlations) via

My = iMG (5)

where g is an empirical factor which accounts for correlations between
dipoles. g = 1 means no orientational correlation.



K.B. Kabara et al. / Journal of Molecular Liquids 299 (2020) 112137 7

Fig. 10 shows orientation of electric dipole moments of indole-
DMSO at different concentrations.

In which Fig. 10.a shows dipole orientation of indole at lower con-
centration having dipole moment 2.9548 D. Fig. 10.b shows dipole
orientation of indole at higher concentration with decrease in the
value of dipole moment compared to lower concentration. This
may be due to huge orientation of antiparallel alignment of the
molecule.

Fig. 11 indicates dipole moment variation calculated using Cavell
equation which was observed to be decreasing with increasing con-
centration. This is because at higher concentrations the molecules
are so arranged that their dipole moment was aligned in such a
way that the correlation between solute and solvent molecules get
reduced Fig. 12 due to antiparallel alignment of the solute and sol-
vent molecules; as a result, the resultant or effective dipole moment
gets reduced.

Fig. 10 clearly indicates that the motion of DMSO dipole reorients
when absorbs microwave frequency and this motion is a direct con-
sequence of microwave induced changes in the distribution of elec-
tron density of the molecules. The dipoles of indole-DMSO are
essentially parallel to each other at lower indole concentrations
which are also clear from the values of correlation factor g
(Fig. 11). It is the change in the orientation of the indole dipole that
causes the DMSO to move.

As, we focused our study in the structural behavior of indole in the
surrounding of solvent molecules having freezing point below room
temperature, therefore, we have also attempted the temperature de-
pendent variations in the dipole moment of the system under study.
From Fig. 10, it has been observed that temperature has little effect on
the dipole moment, even after lowering the temperature of the system
below the freezing point of the solvent molecules. There was a slight
variation in the values of dipole moments towards room temperature
in the measured temperature range (298.15-273.15)°K. These varia-
tions in the values of dipole moment may be due to thermal energy
which increases the freedom of molecules freezes at lower temperature.
These free molecules towards room temperature gets aligned in the di-
rection antiparallel to the direction of dipole moment of the indole mol-
ecules; which results in the slight decrease in the resultant dipole
moments. This antiparallel orientation of DMSO molecules at lower con-
centration and higher temperature is the result of decreased correlation
between solute-solvent molecules.

32
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Fig. 11. Dipole moment vs Concentration (M) of Indole-DMSO mixtures at different
temperatures.

3.10. Correlation factor (g)

The correlation factor g provides information regarding the orienta-
tion of the electric dipoles. For the pure liquid polymer, the Kirkwood
correlation factor g can be obtained using the following expression [35].

,  9KTM

(E0—€=)(280 + €x)
= 4nNp

£0(2 + €x)?

()

where pis dipole moment, p is density at temperature T, M molecular
weight, k is Boltzmann's constant, N is Avogadro's number, ¢q is the
static permittivity and e.. is the dielectric permittivity at high frequency,
often represented by the square of the refractive index(e. = N3). in as-
sociating molecules, the molecular relaxation time is affected by the in-
tramolecular and intermolecular hydrogen bonding. The departure of g
from unity is a measure of the extent of intermolecular hydrogen bond-
ing. The values of g from unity are a measure of the extent of intermo-
lecular hydrogen bonding. For molecules with parallel dipole

0

~

‘\/CHCS
5C

H

Fig.a. Lower concentration

/
H3C

Fig.b. Higher concentration

Fig. 10. Illustration of indole-DMSO showing its in-plane inertial axes and the orientation of its permanent electric dipole moments.
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Fig. 12. Correlation factor (g) vs Concentration (M) of indole-DMSO mixtures at different
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moments g will be greater than unity while for antiparallel dipole align-
ment g will be smaller than unity. The values of g were determined to
examine the effect of intermolecular association on the dielectric relax-
ation time of these molecules. In present system the value of g is <1 for
all temperature as well as concentrations except for 273.15 k and
293.15 k for lower concentration it is >1.

4. Conclusion

From the observed data it has been concluded that decreases in the
values of dielectric constant at higher concentrations may be due to de-
crease in the effective dipole moment which can be attributed to the
structural changes in the system. Such changes in the structural config-
uration increases hindrance for the rotational motion as a result relaxa-
tion time was also found to be increased with increasing concentration.
However, increasing values of relaxation time towards lower tempera-
ture suggests strong stearic hindrance for the rotational motion of the
molecules. This will result in increasing the free energy with both in-
creasing concentration and temperature.

Molal enthalpy at higher concentration was observed to be slightly
increasing as more dipolar species are involved in the reorientation pro-
cess which aligned the dipole moment oriented in antiparallel direction.

Dipole moment variation calculated using Cavell's equation which
was observed to be decreasing with increasing concentration. The
value of g is <1 for all temperatures as well as concentrations except
at 273.15 K and 293.15 K it was greater than 1for lower concentrations.
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ABSTRACT: This paper deals with investigating molecular interaction of Polyvinyle pyrolidone polymer having
molecular weight 40,000 (PVP-40) with water and Dimethyl Sulfoxide (DMSO). Ultrasonic velocity (u), density (p)
and coefficient of viscosity (n) were measured for solutions of PVP-water and PVP-DMSO system for different con-
centrations with range 0-50 Wt%o. Ultrasonic velocity measurements were done by pulse-echo technique at frequen-
cy 5 MHz. The measurements were made at atmospheric pressure and room temperature. The experimental results
have been used to calculate various acoustical parameters such as adiabatic compressibility (#), acoustical imped-
ance (Z) free length (L) and relaxation time (t), absorption coefficient (a/f%). The variations of these parameters
under different conditions of concentration have been used to discuss the nature and extent of intermolecular inter-
actions between the component molecules. The effect of polymer on solvent has also been studied.

Keywords: Acoustical parameters; Dimethyl Sulfoxide; Molecular interaction; Polyvinyle pyrolidone; Ultrasonic velocity.

INTRODUCTION: Acoustic spectroscopy is one of
the most widely used techniques to study the mo-
lecular interaction in polymer solutions. The infor-
mation about different interactions involved among
the various polymer-solvent systems and of the com-
plex formation, association or dissociation, structural
and  destructural nature of the solvents can be di-
rectly given using Adiabatic compressibility, comput-
ed from ultrasonic velocity and density of the solu-
tion. The relationship between material properties and
acoustic parameters has been studied for a long time.
This technique has been employed as excellent tools
for non-destructive testing and imaging'. We can
characterize the viscoelastic properties of polymer
melts, as well as those of semicrystalline polymers.
When propagated in polymeric materials, acoustic
waves are influenced by the polymer structure and
molecular relaxation process. Ultrasonic method has
been successfully used to monitor polymer pro-
cessing?, chemical reactions such as polymerization or
curing of thermo sets®*, film formation from aqueous
polymer dispersions®, glue processes or crystallization
in polymers®. Literature studies on polymer solutions
revealed that ultrasonic velocity measurements are
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used to  understand the nature of polymer-solvent,
polymer-polymer interactions in these systems.

Polyvinyl pyrrolidone (PVP) has many important
applications in all the fields like medicine, industry,
agriculture and so on. It is used as a binder in many
pharmaceutical tablets. Polyvinyl pyrrolidone (PVP)
having molecular formula (CsHgNO), and used as
binders for the formulation of pharmaceutical tablets,
for moistening various personal care products, as food
additives and adhesives, etc. It is readily soluble in
water, physiologically compatible, non-toxic, essen-
tially chemically inert, temperature-resistant, pH-
stable, non-ionic, and colorless’.

Dimethyl Sulfoxide (DMSO) with molecular formula
(CH3),S0O is an important polar solvent that dissolves
both polar and nonpolar compounds and miscible in
water as well as different organic solvents. It is widely
used in different fields as drug, solvent, extractant etc.

MATERIALS AND METHODS: The chemicals
used for the present investigation were of analytical
grade. The purity of these compounds was >99.8%.
Polyvinyle pyrolidone (PVP-40) and DMSO was ob-
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tained from Sigma Aldrich. The mixtures were pre-
pared by mixing known amount of polymer in HPLC
grade water and DMSO in airtight bottles and ade-
quate precautions were taken to minimize evaporation
loses during the actual measurements.

The ultrasonic velocities in pure liquids and liquid
mixtures were measured by pulse echo technique at
5MHz frequency using (UX 4400MV) Ultrasonic
Flaw Detector, supplied by Roop Telsonic Ultrasonix
Limited with an accuracy of £0.01%. The instrument
was calibrated by measuring the velocity of triple
distilled water, acetone and dimethyl sulfoxide. The
densities of the were determined using a 10ml specific
gravity bottle with a permissible error of +0.1°C sup-
plied by Jennson and a digital balance of accuracy
+107° kg. Viscosity measurements were made with an
Ostwald’s viscometer in which the flow time for solu-
tions was measured through a digital stop clock of
accuracy z0.01 s.

Acoustical Measurements: By using measured val-
ues of ultrasonic velocity (u), density (p) and coeffi-
cient of viscosity (n), various acoustical parameters

were obtained from following equations®*.

Adiabatic compressibility

p=1ip L (1)
Where, u = velocity & p = density
Intermolecular free length

L=Kp“® L (2)
Acoustic impedance

Z=up (3)
The relaxation time

t=4n3pd®> L (4)
Absorption coefficient

of =2t/ L (5)

RESULTS AND DISCUSSION: The experimentally
measured values of density, viscosity and velocity of
sound and other related parameters such as adiabatic
compressibility (f), acoustical impedance (Z) free
length (L), free volume (V5), relaxation time (1), ab-
sorption coefficient (o/f%) of the PVP-water and PVP-
DMSO systems, as a function of concentration are
obtained and graphs are plotted. The plotted graphs
for different acoustical parameters, explains the inter-
actions between polymer (PVP-40) and solvent (water
and DMSO).

In fig.1, variations of ultrasonic velocity (u) in solu-
tion of PVP-water and PVP-DMSO for different con-
centrations are shown. Graph shows that ultrasonic
velocity increases with increase in concentration of
PVP in water and DMSO. For sound propagation,
ultrasonic velocity increases on decrease of free
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length™. PVP-water system shows linear whereas
PVP-DMSO system nonlinear increase in ultrasonic
velocity. Variation in ultrasonic velocity explains in-
teraction of PVP molecule with water and DMSO.
The nonlinear behavior of PVP with DMSO may be
due to presence of two methyl groups and double
bonded oxygen which may interact complexly with
polymer.

Figure.1: Plots of Ultrasonic velocity with increas-
ing concentration of PVP-40 in water and DMSO.
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The variation in adiabatic compressibility (5) in solu-
tion of PVP-water and PVP-DMSO for different con-
centrations is shown in fig. 2. The graph shows that,
adiabatic compressibility decreases as concentration
of PVP-40 in water increases. The higher compressi-
bility value implies that the medium is loosely packed
whereas the lower compressibility is an indication of
maximum interaction. The gradual decreases in adia-
batic compressibility with increase in concentration of
polymer suggest that the medium become less and less
compressible. The polymer in water tends to break the
molecular clustering of water, which makes available
dipoles for further interaction'?. Due to these dipole
interactions, solute-solvent molecules are coming
close to each other and the space between them is
decreases with rise in concentration of polymer. This
supports to the strong solute-solvent interaction in the
solution'®, But the variations in adiabatic compressi-
bility for PVP-DMSO system are not continuous. The
nonlinear behavior of compressibility implies that
polymer molecules shows complex behavior with
DMSO. The same results can be observed by variation
in free length. In fig. 3 graph shows exactly same
variations as adiabatic compressibility. A continuous
decrease in compressibility means more compact and
pack structure is formed which reduces free length of
the molecule.
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Figure.2: Plots of Adiabatic Compressibility with
increasing concentration of PVP-40 in water and
DMSO.

The variations in acoustic impedance for both the
systems are shown in fig.4. It is observed from the
graph that acoustic impedance of both the system
increases with increase in concentration of polymer in
solvent. PVP-DMSO shows nonlinear behaviour.
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Figure.3: Plots of Free length with increasing con-
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Figure.4: Plots of Acoustical Impedance with in-
creasing concentration of PVP-40 in water and
DMSO.
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Figure.5: Plots of Relaxation Time with increasing
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creasing concentration of PVP-40 in water and
DMSO.

Acoustic impedance is a measure of opposition of-
fered by the system to the acoustic flow. The increase
in acoustic impendence shows that the molecular in-
teractions in these solutions are associative'*. It
means molecular association increases with increase
in concentration of polymer in solvent.

Relaxation time and absorption coefficient is observed
to be decreasing with increase in concentration of
PVP in water and DMSO consistently which is shown
in fig.5 and fig.6 respectively. This decrease is ob-
served more on PVP-water system compared to PVP-
DMSO system, which suggest breaking of water
molecule is more than DMSO molecule.

CONCLUSION: Ultrasonic velocity, density and
viscosity of solutions of PVVP-water and PVP-DMSO
system for different concentrations are measured and
acoustical parameters are calculated. The variations in
some acoustical parameters such as ultrasonic veloci-
ty, adiabatic compressibility (5), acoustical impedance
(2) free length (L), free volume (V), relaxation time
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(1), absorption coefficient (oa/f°) with increase in con-
centration shows that solute-solvent interaction are
present in the solution. The addition of polymer will
break the bonds of solvent molecule which provide
the free ions to interact with polymer molecules.
These free ions interact with the polymer molecules in
which partially negatively charged Oxygen atom of
PVP may be attracted towards partially positively
charged Hydrogen atom of water and methyl group of
DMSO. This will increase association in polymer and
solvent molecule and complex formation takes place
between them. Also polymer-polymer interaction is a
present in the system. Behaviour of PVP with DMSO
is complex compared to water.
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EFFECT OF NOISE POLLUTION IN INDIA

Sunil T. Jadhav
Ramkrishna Paramhansa Mahavidyalaya, Osmanabad.

ABSTRACT :

The noise from different normal and additionally manmade sources, especially movement. Truth be
told, commotion has come to be related to the psychological, physical, passionate and mental prosperity of
an individual, be it people or even creatures. From the conclusions to the investigations by the analyst, the
approach to control the commotion contamination and the measures taken by the administration thus an
endeavor has been made to give a review of the total situation of noise contamination laws and jurisdictions.
The Noise as late has risen as one of the essential poisons of condition. Indeed, it needs to control the
enactment and there are some local and state establishments that are directly or in a roundabout way of
identifying the issue as it may, there is no particular enactment in India. It has achieved an expanding new
mindfulness. About the commotion contamination, this has turned into a piece of our everyday lives.

KEYWORDS : Human, Noise, Pollution, Traffic

INTRODUCTION

The rapid urbanization and growth of urban pop-lation has led to many health challenges, including
ambient air and noise pollution. Of all the projection problems, noise is considered as an important
environmental environment. Motor vehicles are the main source of urban noise emissions in total vehicles.
Increasing vehicle populations increase noise pollution and associated health and can lead to short-term and
chronic mental and physical disorders. Noises are considered pollutants under India's Pollution Prevention
and Control Act 1981. The World Health Organization estimates that noise pressure levels have risen to 10%
of the global population, which could potentially reduce hearing loss. Environmental noise causes numerous
psychological e-factors such as anxiety, anxiety, AT, depression and serious health, such as car-vascular
disease. The voices were said to have a negative impact on children's blood pressure and mental health.
Some studies show that those who are exposed to high-road troubles have a higher prevalence of
hypertension sine. This is necessary for con- duct sound monitoring studies, especially for noise pets, to
develop suit-able reduction mitigation measures to control the noise level and control the sound-pollution.
For European Environment Noise, all member states must create sound transmissions, estimate the sound of
the population, develop sound action plans and transmit sound information to the public. The study was
conducted to implement noise reduction measures to
control and control the noise being monitored in
different parts of the world. Also, validated Road Traffic-
C noise models have been developed to estimate the
traffic noise and sound mapping of cities.

Noise contamination is an undesirable or hostile
sound that irreversibly interferes with your day to day
activities. It has numerous resources, most of which are
related to urban improvement such as roads, air, rail
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transport, modern noise, neighbourhoods and recreational distress. Various factors add to the problem of
high noise levels, including increasing the volume of people and disturbing levels in vehicles. The familiarity
of environmental disturbance has increased and the region, state and surrounding governments have a
strong desire to reduce the level of disturbance in India. A serious natural problem, it is usually difficult to
assess the associated costs. The sound has developed into a serious poison in the recent past. Indeed, there
is a need for legislation to regulate it, and there are some central and state authorities that can be identified
in particular, or in a clever way, on the point that there is no specific law in India to address the issue, as
some nations do developing noise pollution problems at the national level. Another issue of late noise
contamination is the result of unexpected use of amplifiers. It useless use and repetition in religious spots
and religious functions and execution make it difficult for the common man to make maximum use of their
basic resilience in human terms.

REVIEW OF LITERATURE:

Garg N. Sinha AK. et. al. (2017), are concluded in their study ‘Evaluation and Analysis of
Environmental Noise Pollution in Seven Major Cities of India’, that Annual Average Laay (0-22 h) and Ligne (22~
06 h) values in the year 2011-14 are located in 35 locations, including 5 zone locations in the commercial
area, in industrial, residential and 9 silent zones. Long-term noise monitoring shows that there has been a
slight increase in ambient noise levels for the past four years for 29 sites (82.9%) out of the 35 sites under
consideration. The Ly, and Lyg: levels observed for the 35 sites observed for 2014 this year showed that
only 4 industrial sites (11.4%) met the ambient noise criteria. An analysis of all the zones (Lgy - Lugnd) in the
last four years showed that 53.6% Observations to shows the difference between 5 to 10 dB (A) and 33.5%
observations. 5dB (A), which means adjusting the night time average sound level to 10dB at night, Ly, is
expected to be less than night time, to notice the increased sensitivity to noise at night. In this case,
obstruction sleep protection is not appropriate.

Garg N and Maji S. (2016), are concluded in their study ‘A retrospective view of noise pollution
control policy in India: status, proposed revisions and control measures’ that It is proposed to revise sound
policies and rules based on the preconceived view of India and the sound policies and regulations of other
countries based on the available knowledge and the control of sound. The work focuses on working with
home appliances and the National Building Code in addition to repeating noise limits for the construction
area and ambient sound standards to enhance the sound insulation of building components to protect
against noise pollution. The environment in India will be useful for controlling noise limits and noise
pollution for household appliances, motor vehicles and construction equipment and construction
equipment.

Brind Kumar, Oberoi S.V. and Goenka A. (2004), concluded in their study ‘A Brief Review of the
Legislative Aspects of Noise Pollution’ that the insufficient to nationally control existing laws that directly or
indirectly deal with noise pollution problems. Therefore, there is a need for certain and effective laws to
contral the noise pollution in the country which will suit the Indian culture and social establishment,
Promotion of sound standards from various constituent sources at certain times of day by the government,
identification of citizens' right to enjoy a noise-free environment through certain constitutional guarantees,
declaration of voice as a crime on personal liberty and healthy living, creating separate courts for trial of
voice cases. Write down the volume / pitch level for the soundtrack at religious venues, concerts / public
meetings and festivals. Provide compensation for the disadvantaged person / people. Determine the
responsibility of local bodies and administrative authorities as well as training on the process of dealing with
noise crimes to monitor sound sources. Hire inspectors at local organizations to monitor the spread of noise
due to social activities, removing the pressure horn from all vehicles, Provision of public grievances for the
use of pressure horns by government vehicles, administrative officials, local bodies and affluent people. Ban
industrial and noisy trade / activity in residential areas.

Singh Narendra and Davar S.C. (2004) are observed in their study ‘Noise Pollution Sources, Effects
and Control’, that Vehicles and public address systems (loudspeakers) appear to be the main sources of
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noise pollution. It seems that loudspeakers are frequently used for religious functions (and temple prayers).
The noise caused by loudspeakers and automobiles is slightly lower than other groups in the age group of
20-40 years. At different ages, there is an almost equal proportion of neighbours, music and religion acts
responding as sources of noise. There are no differences between the male and female populations. The
proportion of the female population is equal to the male population for each source of noise.

MATERIAL AND METHODS:

The data has been collected from the various Books, Journal, and News Paper those are published in
different publications and websites. The published Books and Journal article gives important messages of
Noise pollution and its effects. The study has been totally depend on the secondary data sources.

EFFECTS OF NOISE POLLUTION:

1. Deafness Effect or Hearing Effect: These effects only get real importance if the sound is exceptionally
high. Continuous exposure to sound levels greater than 100 dB can adversely affect the auditory in a
very short time. Many workers who are exposed to the noise of jets or very noisy workshops in the short
to medium term may soon find hearing impairments. Today, in these situations, they have become a
staple for the ear protectors equipped with labour guards and provided that all these capabilities are not
affected.

2. Physiological or Mental Effects: Many people complain that noise makes them mentally ill. Experiments
have been conducted to try to confirm or deny these claims. According to H.M. Stationary Office Report
Noise; the sound does not contribute to mental illness, at least. Doctors and scientists have now
clinically confirmed that noise causes disturbances in biological organisms and human-related functions.
Fireworks and other excessive and persistent explosions cause physical pain that reduces human life to
neurosis, mental illness, cardiovascular diseases, stomach ulcers, and respiratory disorders. Recent
research suggests that noise reduction can sometimes lead to impaired headaches, headaches and
dizziness, abnormalities in the intestines, stomach problems, and the effects on eyesight.

3. Effect on Communication: External sounds can interfere with conversation and use of the telephone, as
well as enjoy radio and television programs and spend time. It can thus affect performance in offices,
schools and other places where communication is important. Maximum allowable level noise in such
cases at 55 dB. 70 dB is considered very noisy, and serious interference with oral communication is
inevitable.

4. Effect on Working Efficiency: Noise levels have a less physiological effect on biological performance,
provided that noise levels are below 90 dB. If the level of continuous noise exceeds 100 dB, then the ear
can be damaged, as has been seen by doctors due to physical ililness. Recent research by psychiatrists
and psychologists says that noise has some relation to physical health which causes stress which causes
problems such as speech interference, distress, fatigue, sleep pane and emotional distress. Noise levels
between industries interfere with efficiency and communication and increase the chance of accidents.
The World Health Organization estimates a significant loss of industry annually.

5. Effect on Non Living Things: Intense noise levels also affect inanimate objects. The increase in sound
causes cracks in national and archaeological structures, and high levels of noise are also the cause of
cracks in the mountains. Explosions of magnitude can cause glass panes and vibrations to burst into
buildings. In India and abroad, research is being done to reduce gravity on inanimate objects so that
precautions can be taken to minimize its impact.

NOISE POLLUTION CONTROL:

1. Indian Constitution: Article 21 of the Constitution ensures the life and personal liberty of all people. It
was satisfied by the Supreme Court's repeated declaration that the privilege of living in Article 2 was
non-existent or non-existent. It ensures the privilege of the human being with human goodness. Anyone
who wants to live in peace in their home has the right to peace and tranquillity in their home.
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2. Procedure of Criminal Code and Control of Noise: Under Section 268 of the Indian Penal Code, sound is
considered a public nuisance and, thus, a person has a criminal liability for the usual injury, danger or
injury to a person in connection with his unlawful omission. Public misconduct The acts have been
punished under section 290 of the Indian Penal Code, which provides that if anyone commits a public
nuisance in this manner, otherwise the Code is not punishable, a fine of Rs. 200/-.

DISCUSSION / CONCLUSION:

Existing laws, whether directly or indirectly related to noise pollution, are insufficient to manage
them at the national level. Therefore, there should be some specific and effective laws in place to manage
the noise pollution in the country which will be conducive to Indian culture and social establishment.
Announcement of sound standards from different parts sources at specific times of day by the government.
Sources, effects and suggestions for controlling excessive noise, industry, highway traffic, airports, railways
and public address systems appear to be major sources of noise pollution. There are every possibility in our
lives for real-time control over acoustic pollution, consciously or unknowingly. This causes a slight decrease
in the noise level on the source. Another issue of late noise contamination is the result of unexpected use of
amplifiers. The purpose of implementing religious sites and religious functions, and now with no intention of
speaking again, will be to take appropriate action to reduce noise levels and control pollution. Late noise has
become one of the poisons needed for this condition. This law has to be enforced for control, and there are
some central and state institutions that, in the straight-ahead or voice-over way, recognize that no specific
law can be made in India. This is mainly in the direction of the crowd. Traffic areas, planned road network,
one-way traffic reduction, construction of silence zones in urban areas, unplanned urban expansion etc...The
noise level is high in most areas and averages more than 85 dB across the city. Many schools, hospitals in the
centre of the city are also being affected by the noise pollution. Eliminate encroachments and ban the use of
air horns within city limits.
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ABSTRACT: This investigation represents the notable influence of sintering time on the crystal phase development of
iron doped TiO, nanoparticles synthesized using sol-gel method. Characterization of sintered materials were performed
by X-ray diffraction technique and Fourier transform infrared (FTIR). The XRD analysis shows that iron doped TiO,
nanoparticles show anatase crystal structure.

Keywords: Nanoparticles, sintering, structure.

INTRODUCTION: Nanotechnology incorporates fundamental study of the properties and nature ofnanoparticles and
nanostructures. Mainly nanotechnology concern with materials of the size 100 nanometeror smaller in dimensions and
includes synthesizing materials in that size limit. In the case of metal oxide, the catalytic process is due to the ability of
the lattice to gain or lose oxygen. The oxides thus, generally, facilitate those reactions which involve oxygen atom
transfer. These oxides are ionic in character & large non stoichiometric. Whereas, oxides have covalent character are
not capable of losing or gaining oxygen& always stoichiometric [1-4]. An oxide catalyst which losses oxygen is called
n-type oxide (e.g. Fe;0s , ZnOetc) & one which gains is called p-type oxide (e.g. NiO, Cu,Osetc). These redox systems,
typically, peroxide lattice oxygen in both partial & complete oxidation reactions, normally carried out at a few hundred
degrees (573 K — 673 K). The effectiveness of these oxides as catalysts depends on the case of release of lattice oxygen.
The various physicochemical properties of oxides, such as, structural defects, non-stoichiometric generated in crystal
lattice & oxygen ion mobility play a crucial role in their catalytic behavior. One of the difficulties faced by material
researchers today is the preparation of materials with required structure, composition and properties for particular
applications. The properties of Metal oxide materials mainly depends on the synthetic conditions such as sintering time,
sintering temperature, concentration of dopant, pH etc. Various methods [5-9] can be used to synthesize iron doped
TiO, nanoparticles such as solid state reaction technique, sol-gel, coprecepitation, revese micelle, mechanical milling
etc. Among the different crystal structures, anatase crystal structure have remarkable catalytic properties. iron doped
TiO, nanoparticles shows either anatase or rutile crystal structuredepending upon the Fe2+ ion concentration andheat
treatment. Anatase crystal structure of iron doped TiO, nanoparticles is distinctive from other crystal structures sinceit
undergoes a structural phase transition due to the change in to the Jahn-Teller effect.

Materials and Methods:Nanocrystalline 5 mol % Iron doped titanium dioxide was synthesized by sol gel method.5 ml
Oleic acid was taken in 250 ml beaker & it was heated up to 393 K. 10 ml titanium (IV) tetra-isopropoxide was added
drop wise into it with constant stirring. The whole solution was stirred for 5 min. After that, 200 ml distilled water was
added and the slurry stirred for 60 min.Solution was filtered, slurred in 200 ml distilled water, filtered &reslurred in
200ml distilled water. Using pH meter, the pH of the solution was adjusted to 10.00 by adding ammonia solution. The
slurry again stirred at 333K for 180 min, cooled to 298K, filtered.0.5910 gm of ferrous ammonium sulphate was taken
500 ml distilled water and & few drop of conc.HNO3 also added. Residue was added in above 500ml ferrous
ammonium sulphate solution. The slurry again stirred at 333K for 180 min, cooled to 298K, filtered,and washed with
50ml distilled water. Finally, we got slight yellowish residue.Residue was dried at 373K and calcined in air at 773K,
873K, 973K and 1073K for 300 min; which results brownish iron doped Titania nanoparticles.

RESULTS AND DISCUSSION:The crystal phase identification was performed on an X-ray diffraction technique
(XRD). Figure shows the XRD patterns of iron doped TiO, nanoparticles sintered at 773K, 873K, 973K and 1073K for
300 min.Analyzing the X-ray pattern shows we found the formation of anatase and Rutile structure of iron doped TiO,
nanoparticles. Thesample sintered for 300 min. shows well formation of anatase crystal phase and no impurity phases
were observed in the XRD pattern at 773K temperature. The well defined peak with (101) reflection appears to be the
most intense indicating the predominant growth of crystallites in this direction.On the other hand, the samples sintered
at 873K clearly shows the peaks with (101) and (110) reflections which defined formation of anatase and rutile crystal
phases. At 973K and 1073K sintering temperature the peak of(101) reflection is disappeared and sharpen the peak of
(110) reflection. Thechanges in structural peaks with increasing sharpness of reflections in the diffractograms
suggestphase transformation of crystal structure from anatase to rutile. The values of lattice parameter varies slightly
with sintering temperature (a =5.83, ¢ = 8.72 for sintering temperature773K and a =5.85, ¢ = 8.78 for 1073K
sinteringtemperature. The particle size of each samples were obtained by Scherrer’s formula [10] and is in the range of
25 to 50 nm.
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Figure 3 shows Fourier infrared spectra of iron doped TiO; nanoparticles sintered at 773K, 873K, 973K and 1073 K
for 300 min. recorded in the range of 400-4000 cm-1, reveals useful information about nature and structure of iron
doped TiO, nanoparticles. The spectra of sample reveal the presence of two metal-
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Figure 3:
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infrared spectra of iron doped TiO; nanoparticles sintered at 773K, 873K, 973K and 1073K for 300min.

oxygen absorption band in the range of 400-600 cm-1 [11]. The IR spectra of 773K sintered Fe doped TiO, samples,
shows the peaks at ~460, ~515, ~694, ~778°™. These bands have been assigned to bending vibrations of the Ti-O-Ti
bond of anatase Titania. The 773K sintered Fe doped TiO,sample shows the IR spectrum matches completely with that
of anatase Titania. Phase transformation was observed Inthe IR spectra of 873K to 1073K sintered Fe doped TiOs
nanoparticles. The peaks at ~460, ~515, ~694, ~778"™ of the bending vibrations of the Ti-O-Ti bond of anatase Tltama
were start to disappered in the samples sintered at 873K to 1073K.
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CONCLUSION:

Iron doped TiO, nanoparticles are synthesized by Sol-gel method. The X-ray diffraction pattern indicates the phase
transformationof Iron doped TiO, nanoparticles by increasing sintering temperature. Pure anatase crystal structure
changes into rutile. Fourier infrared spectraindicates small shift in absorption bands with sintering temperature.
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ABSTRACT 1
The Chief Director General of the State is the best place in all the states of the state. It is also considered il
important person in which there are various categories from top 10 bottom. The state's police activities gpe |
according to their authority and category. When we reach from the top to the bottom, their rights decrease. The
Inspector General of Police is a special area or range in their area, and therefore they are head of the areg, 3
The District Superintendent of the District is the District Chief and his responsibility is to be responsible for ;
that district. Police personnel are working at the lowest level

Keyword: Police, Organisation and District Superintendent of Police

INTRODUCTION ,
The Chief Director General of Police of the state is the best place in all the states of that state. It is alsp °
considered as an important person in whom there are various categories from top to bottom. The policing ]
.ctivities of the state are as per their authority and category. As we move from the top position to the lower
position, their rights decrease. The Inspector General of Police is a special region or range in his field, and so he @
is the head of the field. The Superintendent of Police of the district is the head of the district and its
responsibility is considered to be responsible for that district. Police personnel are seen working at the lowest
level.

1. Director General of Police (DGP)
In particular, the highest authority of any state in the Police is DGP (Director General of Police). In India, the
Director General of Police (DGP) is a three-star rank and is the highest quality police officer in the Indian State
and Union Territory. All the DGP officers are Indian Police Service (IPS) officers. DGP is generally the head of
state police force in every Indian state. Additional officers in the state also hold the post of DGP. General
appointments for such officers include the Directorate of Vigilance and Anti-Corruption Bureau, Prison
Inspector General, Fire Brigade and Civil Defense, Crime Investigation Department (CID), Police Housing
Society etc. Besides, officers of the Directorate holding the post of DGP, Central Investigation Agency (CBI),
DG Central Reserve Police Force (CRPF) etc. are regularly appointed in Central Government institutions. The
Police Inspector General or the Additional Director General or Police Commissioner (State) is a national
symbol of the sword and baton over.

2. Additional Director General Of Police (ADGP)
The Additional Inspector General of Police (ADG) in India is ranked 3 stars, the highest quality police officer in
the Indian state and the region. All ADGs are Indian Police Service (IPS) officers. The equivalent position or
title for a state government or federal government is the commissioner of police, special or additional secretary
and cabinet secretariat. An icon showing ADG status is the national symbol on sword and baton.

3. Inspector General Of Police/ Special Inspector General Of Police (1IGP/SIGP)
The Inspector General of Police or the Inspector General of Police 1s a senior police officer or a senior police

officer of many countries. Rank usually refers to the head of the larger regional command under police service
and in most countries, it refers to the senior officers of the entire National Police.

4. Deputy Inspector General Of Police (DIGP)

Police Sub-Inspector (DIG) or Additional Commissioner of Police (IPS) is one-star rank. The officer holding
this position is subject to the Senior Superintendent of Police or Police Deputy Commissioner and Police
Inspector General or Police Commissioner. It is approximately equal to the security of the commander of the
UK Police Service and the Assistant Chief Constable. Aspire Protocol Police rank DIG rank of Lieutenant
Colonel and below Army Colonel's rank.

5. Superintendent of Police/Deputy Commissioner Of Police (SP/DCP)

In India, the District Superintendent of Police (SP) or the Deputy Commissioner of Police (DCP) is the district
police force. The Superintendent of Police is the officer of the Indian Police Service. They have been entrusted
with the responsibility to comply with the law and order and related issues of the state or a Union Territory.
They have been assisted by the State Police Service and other state police officers. Their rank badge is more
than a star sign, but people selected for a higher category or fifteen or more years of service serve the state
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bol than two stars. The following posts are Additional Police Deputy Commissioner (ADLDCP) or
dditional Superintendent of Police (ASP), the above posts are Superintendent of Police (SSP) or Additional
‘commissioner (ACP). The post of the Superintendent of Police is equivalent to the rank of lieutenant colonel of
‘the Indian Army.

6. Superintendent of Police/Deputy Commissioner of Police (Junior Management Level)

District Superintendent of Police (SP) or the Deputy Commissioner of Police (DCP) is the district police force.
The Superintendent of Police is the officer of the Indian Police Service. They have been entrusted with the
responsibility to comply with the law and order and related issues of the state or a Union Territory. They have
been assisted by the State Police Service and other state police officers. Their rank badge is more than a star
sign, but people selected for a higher category or fifteen or more years of service serve the state symbol than
. two stars.

- 7. Additional Superintendent of Police/Deputy Commissioner of Police (ASP/DCP) [Less than 10 years
_ of service]

Additional Superintendent of Police or Additional Deputy Superintendent of Police (Additional SP or
~ ADLCPCP) is still being used in India where the officer holding the post, Indian Police Service or West Bengal
Police Service (WBPS), Odisha Police Service (OPS), Maharashtra Police Service (MPS) etc. The above posts
are either the Superintendent of Police (SP) or the Police Deputy Commissioner (DCP), and under the posts
below, the Deputy Commissioner (Deputy SP / DSP) or ACP (Police Assistant Commissioner)

8. Deputy Superintendent of Police/Assistant Commissioner Of Police (DSP/ACP)

In India, senior Assistant Superintendent / Assistant Commissioner or senior officials of the above posts may
have National Indian Police Service or State Police Service, whereas the Indian Inspector and Constable are
from the independent Provincial Police Force. The Assistant Commissioner's status was also used by Indian
Income Tax, Customs, Central Product and Service Tax Administration as the Revenue Service Officer.

9. Police Inspector (P.I.)
The observer is both a rank and an administrative post, used in both contexts. However, not every police force
has an equivalent status. He is the head of that Police station.

i
f
4
!
I

10. Assistant Police Inspector (A.P.1.)
The observer is both a rank and an administrative post, used in both contexts. However, not every police force
has an equivalent status.

11. Police Sub-Inspector (SI)
Sub-inspector (SI) usually has a shortage of police personnel (head constable, equivalent to corporations, with
police outposts). They are the lowest ranking officers whose Indian police can be charged in court according to
the rules and regulations, and in general it was the first investigating officer. The officers under him cannot file
charge sheets, but they can inspect the cases on their behalf.

12. Assistant Police Sub-Inspector (ASI)
A police sub-inspector (ASI) is one of the main constables in the police force of India, under the sub-inspector.
Rank mark for AS is one star and there is a red and blue ribbon on the outer shore of the shoulder belt.

13. Head Constable (HC)
Head Constable of Indian Police is like a sergeant in police forces in other countries. Head constable puts three
point-down shavings on their pool or three times on their applets.

14. Police Constable (PC)

Police Constable (Compress PC) is the lowest police rank in India, followed by Head Constable. Since the
general law and order is the political subject of India, every State Government recruits the Police Constable. If a
police constable has no shoulder signs, the head constable has a bar or a chevron state. All senior officials are
the Indian Police Service Officers appointed by the Civil Services Examination. Since each state has its own
police force, the uniforms and uniforms of the police are different, however, the structure has a uniform design.
Central paramilitary forces also reserve the same state of state under the Central Executive, even if their
Jurisdiction is very different. All the Police Constable Wear (Khaki) colored uniforms which shows that he / she
is a police officer. Police constables in India have been under the custody of the gun, but the ability to use them
iIs considered to be the authorization passed by the order of the police command.
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ORGANIZATIONAL STRUCTURE OF POLICE DEPARTMENT )
| Organizational Structure Each states of India has a police force. The superintendence over it is exercised §
each State Government. The head of the police force in the State is known as Director General of Police (DGP.
The DGP is responsible to the State Government for the administration of the police force in the State and 5
advising the government on the police matters. State Police Organizations in India are structurally orgamz‘

into various formations. The rank and hierarchical structure of the police organization is as following:

( Director General of Police (DGP)

|
v
' [ Additional Director General of Police (Addl. DGP)
Vi
| (Inspector General of Police (IG) J

| v
| [ Assistant Sub-Inspector of Police J

\

[ Sub-Inspector of Police (SI) J

[ Inspector of Police J »

v
‘ [ Assistant/ Deputy Superintendent of Police (ASP/ DSP) ]

[ Additional Superintendent of Police (Addl. SP)J

| V

‘ [ Superintendent of Police (SP) J
v

(Senior Superintendent of Police (SSP)J

| \L

| (Deputy Inspector General of Police (Dy. IG)J

| /8

| rPolice Head Constable (HC) J
f Police Constable J
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Future Prospects of Co — operative Dairies in Osmanabad District

Dr. Jivan V. Pawar
. . Associate Professor

Ramkrishna Paramhansa Mahavidyalaya Osmanabad
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1.1. INTRODUCTION:-

-1

In the process of liberalization, privaterization, globalization and market oriented economy
livestock is an important source of income for a naticn. In fact. pastoral production is far
more resilient than crop production and more remunerative too. The share of livestock
production in the aggregate agricultural output in some of the West European countries is
about 60% to 80% percent in recent years. In India, however, the gross value of output from
livestock sector i.e. animal husbandry and dairy development is placed at 6.5.percent of
India’s GDP ( in 2002-03) at current prices. The value of output from livestock is showing
an increasing trend in India. The value of output of livestock was estimated at Rs. 1, 73,350
crores during 2004-05 at current prices which is about 36 per cent of the total value of
output of agriculture and allied sectors. The contribution of milk alone ( valued at Rs.
1,15,970 crores in 2004-05 ) was higher than paddy ( Rs. 70,462 crores ), wheat ( Rs. 48.050
crores ) and sugarcane ( Rs. 23,167 crores ).

The significance ot livestock sector in the Indian cconomy arises also because of its
assistance to tackle the serious problems of unemployment and under employment for
weaker section in tie country and for providing subsidiary occupation for income
generation. It also plays a dominant role in dry-land agriculture particularly in the semi-arid
and arid areas of the country. Animal husbandry and dairy development are being used as
poverty — eradication measures, i.c., to provide additional emploviment and increase family
income of the rural poor.

Livestock provides regular employment to about 11 million in principal status. [t is equally
interesting to note that women constitute 69 percent of the labor force in livestock sector as
against 35 percent in crop farming. Finally, export carnings from livestock related product
were Rs. 8,200 crores in 2002-2003. Thus, the livestock sector plays an important role in
India’s economy and in the socio-economic development of the country. India is at the top
of world having 17 percent of the total livestock population less than one- fifth of cattle, half
of buffalces, and over one- fifth of goats and sheep. China comes second with only 10
percent. Countries which have well developed livestock based industries like Australia,
Belgium, Denmark, Finland, Ireland, Italy, Norway, the Netherlands, Sweden, Switzerland.
etc., have only small herds that is less than 1 percent of the total.

Livestock requires sufficient land area for their sustenance, particularly grazing land.
consisting of permanent meadows and pastures. India has the lowest per unit amount of
grazing land; even densely populated countries of Europe have much higher amount of
grazing land per unit of livestock. India has too many units of livestock depending upon too

112

Q\WQQQQDQQ;Q |20 BNE Ia BNe

»

S

Power of Knowledge Pecr Review Journal, Volume : I, Speci

Pssue s 11 apeat 2019 ISSN 2320- 440

s

small a patch of land. The poor vield of Indian cowsg
average yield of cows in India is 220 liters per ve
vear in Western e

It is estimated that t
)0 to 5.000 liters per
> meat produced in
Fhus through cattle
their contribintion to the national
Mof livestock to income from agricultiire
advance( -

S ; A g countrics of the world. This ig
high in some countrics (75 1o 85
for they enjoy exceptional

IS proverb

; “ompared to 3
tries. As regards meat, about thre,. (ositlis. 6 1
India is from goats and sheep’s. Beef accounted for Ny 6 fereent
. : . e TE : ¥ 6 pereent.
accounted for the Targest proportion of livestock in Ing;
income of India was insignificant. The contributi
has been more than 50 percent in all the
exceptionally
Norway, elc.
livestock,

°2 pereent) - such as Denmark, Sweden,
environimenty| advantages for rearing quality

It has been observed that in advanced countries like the tnited St
ﬁ.mn_‘:_u:v\. m:qum:av ete, the share of
steady since the 19305 and at every
livestock in the gross agricultural income in the total ingo,
share of livestock income in the gross agricultural incope increases.. Today India has the
fastest growing dairy industry In the World. In fact a5 Versegs _AM_.L_.m: Chairman c_; :r.
National Dairy Development Board, correctly put it: *D o , -

, . airying in India has come of age.” [
“Operation Flood” (he —operalive dairy : . : S

pel the role of Co-operative dairy that is Anand Co- operative Mode! was
very important.

| ates of America. Wegy
: tock in the grogg agricultural income has remaine
high levels. On he ot

e of the country declines but the

Maharashtra is one of the highly reputed states iy [ndia Agriculture is the m
oceupation of this state. Near about 62 % per cent of the srate h.,o yesledliody: e .wh,.n; &d 5
agriculture sector. In he economy of Maharashtra the share of .,Elwc:_::n morﬂmqv_nf
per cent in 2006-07. Dairy farming is highly developed j;, Maharashtra qunm,o..c it “.,...,._.%.4
as one of the highly milk producer state in India. In ), ﬁ._ca.r,r.U sment of dairy mmmz_memm~
Maharasitra the role of co- operative dairies is Very important _>~ U_.n.mmi. ﬁr\cﬁ.n. s J..“__
Cooperative Union and 29 cooperative Dairy Plants in ?‘_m__‘zﬂ:.;:,:ﬂ having 3,820 :‘..«_:H.._\.L
liters per day milk capacity. Maharashtra’s Co- oPcrative dairy model W-mm_wo:.‘.(w:i ”

World. Co-operative dairjes probably Lighly succeed through the Kolhapur, Sangali, Satars
Maliarashiry, Vikas, Mahanand, Gokul. U:xi.:

Ahmadanagar. Nashik and Pune District in
Ut are foremost milk product brands of

Dudh Pandri. Warny | Rajhansa, Koyna and shi
Maharashtra.

Osmanabad is one of the district of Marathw
population of this district is engaged in agriculture
district is fertile and here is huge

ada regions in Maharashtra. Major
sector. High portion of land of (i
lopn ntof dairy farming. c
_ccn_:_::c_: of this district. Farmers
lopment of dairy farming and the
Pend upon the development of co.

potential for the deve
with dairy farming jg only one source of economic «
economic condition is also depend upon the deve
develepment of dajry farming in this district is de
operative dairies web,

lre

?._H“r —.:Cn_:ﬂ::: and :._0 _w_::_vh.__ of COWS _:_TG T:..: _42 q “l since _m.mﬂ %.ﬂ year
) N o Roe o A 2 ) ' ce [~ L . W ars.
( :_h_..._r.- of co-Operative Qm:-_J(m are PuK—.f._.GQ m H_w_m Q_rﬂ:.__i _:: :_rm pe m.O nance mn 3«.;.
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« prospects hecause here s hilk e -
i vl o
Osmanabad to Solapur, Aur.:i ! e, Sl e et
available which will clm._m out vlasnge i demand of sk aind s bio .o o . g . ;
" future prospects co- operative dairies in Osmanahad District will 1.3 OBJECTIVES:-
necessary strong steps means required HIES i) Vs 1 today. o To Bl sneahe feo oprrative 3 e g bt
|
] . e ol the Jevelopment ol co o openitn
1.2. HISTORICAL BACKGROUND OF CO-OPFRATIVE DAIRIFS:- o T find ot whi 2 i acope for the development o v ope e B
The principles of co-operation are not in 4y Irebia, Coomer s been Esmunabad 1is
known and practiced in this country nel Phe g \ i ,
system which is very old and exists co operation, . ._: find out _r_,.,\. “there s potential tor the development of coo - opetative dann,
Under this system, the land is owned and culti dalt members m Osmanabad District.
have to share the duties of the family ¢
Members of the family live in a common I *  Toscarch out existing obstacles wd problens in the development ol co - aperai e
income of the joint property. The institiztion i~ hascd on o teehing of brotherhood and mutual darries i Osmanabad District
help.
. wt what tvpes of measires will have capacity to bring out porabl
Another form of co-operation is panchayat which 14 development of co aperative s throngh Osmanabad District in future
self-help. Although the system has fallen somi -
and in all States they have been revived e - ut these organizations are to
deal with the question relating to the ccon sovial welfare of the community, 14 HYPOTHESIS:
Disputes among the members are also referrcd to then (o decision. The decisions of the
panchayats are enforced under the penalty of social b ot S TR ey icvery important in the
o wieliod

Then there are “Chief funds” commonly found in South India, which are based on _
principles of mutual association. Under this system a number of persons join toverl - ve b r the
each member agrees to pay every month for a specified period a fixed sum. Fven Lot Eypannpres st T
when the sub scrip ions are realized, lots are drawn and the person drawing the lot is paid i
the total monthly subscri;"  The whole system of the “Chief funds™ depends upon mutual
confidence and honest de which are the main essentials of co-operation. . , | i) Lot ol con i Linereased
The history of Dairy I" opment Movement in India is a new one vl ot e
independence period tfiis movement was limited to a few pockets of (1 . ,
Bengalore, some pagt of Maharashtra and Gujarat. The most notable of HE e e pedenid i thes St
Kaira District Co-eperative Milk Producers’ Union Limited of Anand. Ginjaral. B alier . .
independence the Nasional Government tool great initiative in sefting up new Dainy Co- g " e e WAl e bl die
operatives in many parts of the country. The National Dairy Development Board wis sl up | , P 5 wd District
to make the ambitioyg project a success. b J ¥ R

The importance of Cboperative dairies came to know the farmers of Osnamabad Jisrc |
two decade and since then the process of development of cooperative dairies took place i

rhet

) Y ivratnve darries
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will run out remarkable rate and which will biine our
change in the cconomic condition of farimers in thi. 1

~ ltwill also helpful to thos
development of this district

1.4

_ . 1.8. CONCLUSION:-
1.5. RESEARCH METHODOLOGY:-

ot

:d through an
m whether 1t can be a business

. o - d . . : .
Activities of a group can be directed, organized,
able and efficient managerial skills . Every kind ol organizati
organization or social, political. cducational. Relivions

4

Comparative research method has been used for the analysis of present research lopic
Compression has made among co - operative dairies in Osmaiabid Distoict and hiphly
developed co- operative dairies in other districts in Maharashtra as well as in India

1.6. COLLECTION OF DATA:-

Qs 0

some form of management for the achievement of ifs certain truth for to
find out the difficultics and problems in the Cor peri iries in Osmanabad  District
and to suggest the important measures for the better pe ince of Co operative Da i
Primary and secondary data has been uscd for present research. Primary data has been ; Osmanabad  District. Thus this chapter speaks about the eeneral guideline of present
collected through the questionnaires and intervicw. For to search out real findings and to : research topic,
come certain conclusion questioner was prepaid in that sense and it has been filled up by :
selected farmers, members and officers of co-operative dairies in Osmanabad District and of
some selected districts in Maharashtra and in rest of India. Direct personal interview has
been taken of selected farmers, members and officers of co- operative dairies in Osmanabad

R T —

m 1.9. REFERENCES:-

and some selected districts in Maharashtra and in rest of India. Direct personal interview has IFor this present research concemed reference books and  state. national,
been taken of social reformers, brilliant personalities, public representatives and of political international institutions reports as well as Journals, Magazines has been used and their list
leader of different parties in Osmanabad District. ; will be provided at the end of research project.
While the selection of farmers, members and officers of co- operative dairies in the »  Co-operation in Foreign Lands :- Dr. C. B. Mamoria & Dr. R.D. Saksena
context of filling questioner and taking their personal interviews selection method has been » Theories & Practice of co-operation | India & abroad - Prof. K. R. Kulkarni.
used with certain criteria. Secondary data has been collected rough the various concern ~  Commercialization of Agriculture in Maharashtra.—- Dr. Ram: Sable
Government Office, certain state and national levels committees, institutions published > Indian Economy :- K. P. Sundaram
reports and also from the reference Books, Joumnals. Magazine etc # Indian Economy :- Agrawal
L.7. SIGNIFICANCE OF THE STUDY:-
# It has cleared the exact picture of present position of co- aperative
dairies in Osmanabad District,
» It has cleared the importance of well developed co- operative dairies in
Osmanabad District,
> It has been find out the various obstacles in the development of co-
operative dairies in Osmanabad District.
» It has been find out that there is potential for the development of co-
operative dairies in Osmanabad District.
» It has been searched out that what types of measures are required for the
better performance of co- operative dairies in Osmanabad District. ’
» Tt will give broad guideline to the runner of co- operative dairies. e M ! .
116 117 .
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from the Textile Sector

, Dr. Jivan Pawa
Associate Professor
Ramkrishna Paramhansa Mahavidyalaya Osmanabad

—_—

1. Introduction:- .
The has bem a tremendous growth in international trade after World War-1I. During

this pried, efforts were made to facilitate free flow of goods and services across the E.o:n.
Asaresult, world, trade grew at a faster rate. When a company has multinational operations,
its receivables and pryables are denominated in a foreign currency, which is subject to
currency exposure. It is currency risk management, which helps to hedge foreign currency

receivables and payebles. Currency risk management involves using both' internal

techniques such as selection of the right currency for invoking, me o delayed
payments of payables, = st payment of receivah' . i ,o_”,ﬂm and
exports, and external te: 1iques such as forward! .:_r”w are
called as currency deri ives. The firms with ' tighter
financial constraints are  re inclined to use ¢, S. firms
prefer OTC instruments swamps, options, : wards,
the latter is used more u: s the exposure is fi
The textile seci is one of the pro
cconomy dating back e« ries. India’s textil.
exports. 2 idig's 0 dome o and 14, to ove.. macs
production (TTP). T texs:! frrae sbe s mniar pest to farming. ~nntributing nearly
ope Aoty and ou on peor'  Lau. ; -ut Indian textile
vetion s i luv at US 108 Million -+ estimated to touch USS 2. n 2021.
The textile sector ¢onsists of disorganized segments comprising of handloom, licrafts,
and sericulture, Which are worked on a minor scale and through old-fashioned : ols and

methods and structyred segment comprising spinning, apparel, and garment sector, which

apply contemporary machinery and work on large economies of scale.

86
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2. Review of Literature :-

Markar and Huffman (1997) examined the use of currency derivatives by U

multinationals for hedging currency exposure. It was observed in the study that the firms
had practice of using m::_:.w_o rmammrm Hon:mE:mm. Abor (2005) found that the Ghanaian
firms'managed foreign exchange risk mainly by adjusting prices to reflect changes in impont
prices resulting from currency fluctuation and also by buying foreign currency in advance,
The main problems the firms faced were the frequent appreciation of forcign currencies
against the domestic currency and the difficulty in retaining domestic customers because of
the high cost of imported inputs, which tend to affect the prices of the final products sold
locally.

Yazid and Muda (2006) conducted a study on risk management practices followed
by Malayasian multinationals and found that the Malaysijan multinationals were involved in
foreign exchange risk management primarily because they sought to min‘mize the losses on
operational cash flows, which were affected by currency volatility. And Kaushik (2008)

examined the reason for using foreign currency derivatives in corporate India and found that

reducing fluctuations and thus

increasing value of the firm were the major reasons motivating the firms to use foreign

in profit after tax, cash flows, and the cost of capital,

drrency derivatives. It was also observed that the firms with a high degree of debt-equity

itio were more likely to use foreign currency derivatives. It was further with a high degree
£ debt-equity ratio were more likely to use foreign currency derivatives. It was further
sbserved that transaction exposure was more critical to the firms followed by translation
éXposure manifested by a moderate degree of risk and cconomic exposure manifested bv a
low degree of risk.

Al ~Momani and Gharaibeh (2009) conducted a study on the foreign exchange risk
management practices of Jordanijan firms and oc‘mmzoa the relationship between numerous
aspects that were assumed to affect the implementation of foreign exchange risk
management techniques, namely firm size, sector, international businesg involvement, and
legal structure, The study also focused on transaction and cconomic exposures as the

dimensions of foreign exchange risk management techniques. A connection between a

87
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Vivekandanda (2008) observed in their st

international business, firms are performing vie o1

3. Objective of the Study o=

like selling their products abroad, sourcing raw i

Ve Bave set the follow e DT

or investing in international markets and have (o denis
inics remains unilonn

receiving payments. This exposes them to forcivs <o

depreciation in the currency they are dealing with o0 curil

vand ootlTows wholly

making it necessary to manage foreign exchange ri-k

Jaiswal and Saha (2009) observed in their
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s ndependent of factors like

W nict exposure, revenue, net profit, and
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management tools such as options, futures, and swaps. «

more properties of an asset or liability. Financial liberalization brought inhierent risk

ninimized throueh

result, corporate and institutional investors were looking tovwnrds derivatives for hed:
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risk. Since the volume of international trade and capit:

exposed to various currencies and the emcrging d

4. Rescareh methadaologss
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underlying portfolio.
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Vasumathy (2015) analyzed the hedging techniges - 0 ol oo med the attitude

annual

of the firms towards derivatives usage, and so forth. The res Festensive usage of

<IN it

forward contracts, existence of risk management systems in some firms, comparativels less

awareness about derivatives, and employing a formal risk management system 1o moniter

exchange rates was neutral as they perceived that these were meant only for mul

The study recommended increasing the awareness of derivatives among the firms . th : S e PR LT et
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‘

firms did not have the means to adopt alternate techniques like neutral and operational
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hedges. It also insisted that the firms should monitor exchange rates on a ¢

forthcoming years as the economic policies are edging towards stabilizing the cconoms
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(1) Statistical Tools Used : We used various statically techniques such as >ZO<>»»

multiple regression based predictive analysis model, ‘F’ test, descriptive statistics tools, :
ANOVA wag used to verify whether the exchange exposure remained uniform or different,
across the companies chosedn for the study. Multiple regression analysis was used to

examine whether the choice of derivative instrument is the function of exchange losses,

currency denominated, exchange exposure, etc. to exmine whether the derivative usage and

multiple currency invoicing have reduced the exchange.

(2) Hypotheses : We have set four hypotheses, as given below, in below, in line with
objectives designed for the current study:

H,, : foreign exchange exposure among the companies in textile sector remains uniform
irrespective of size of the firm.

H,, : Foreign exchange exposure has a bearing on the exchange gain/losses: of the
companies to a greater extent.

H,; : Choice of currency derivatives derivative is independent of factors like exchanges
losses, inflows, exchange outflows, net exposure, revenue, net profit, and number of
currency exposed to.

H,s : Foreign exchange losses can be substantially minimized through currency derivatives
and multiple currency invoicing.

Analysis and Results

[n this section, revenues, 1oreign exchange inflows and outflows and outflows, net exposure,
and its impact on excharge gain/losses and profitability of the companies chosen for the

current study is analyzed. ‘Table 1. Statistical Results of Forcign Exchange Operations of

Arvind Ltd.
Total sxchange exchange net Exchange  net Profit
% of exchange Revenue  Inflows Outflows Exposure  Gain/Loss

Difference on

Net Profit

s _ nnon
QQQQ@JQ\JDDD A N

1
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Some Total 41261.7 11204 2936.27 8268.11 -71.22 20427 -16.27
Mean 5894.52  1600.6 419.47 1181.16 -10.17 291.82 -2.32
SD 1966.86  43P.31 165.62 * 295.64 21.49 11134 9.i2
Wm:mn. 5264.13  1084.5 468.45 662.62 36.34 300 27.85
Min 328269 1061.4 194.97 866.43 -40.83 135.87 -16.44
. Max 8546.82 21459 663.42 1529.05 15.51 435.87 11.42

Derivatives used Forwards, Options, and Currency

Swaps

Currencies of Operations USD, EUR, JPY,CHF, and HKD

Source: Complied form Annual Reports of Arvind Ltd.

Arvind Ltd. Is a flagship company Group formerly known as Arvind Mills headquartered in
Ahmedbad, Gujrat. It is one of the largest manufacturers and exporters of denim:. It also
manufactures cotton -shirting, knits, Khaki fabrics, etc. and has international operations
denominated in USD, EUR. JPY,CHF, and HKD. The Table | exhibits statistical results of
foreign exchange operation of Arvind Ltd. During the study period form 2010-2017. The
total exchange inflows and outflows of the company for the selected period were Rupees
11204 cores and Rupees 2936.27 caror, respectively and total revenue of the company was
Rupees 41261.7 Caror. This resulted in a favorable net exposure of Rupees 8268.11 caror.
which was 20% of total revenue earned hy the company. The total exchange loss was
reported at Rupees 71.22 caror and average net exchange loss was x:,jnnn 10.17 caror,
which was just 3.49% of the net profit. Since the currency exposure was substantial. the

company used forward options, and currency swaps to hedge the exposure,

Bombay Dyeing and manufacturing Co. Lid. Is India’s largest textile manufacturer
belonging to Wadia Group. The company was ranked 68 in the Business India super 100 fist
in 1997 and was ranked 300 in the ET list in 2010. The company has international operation
denominated in USD, EUR. And GBP. The Table 2 exhibits statistical res m:m::ﬂ foreign
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e~ ange operations of Bombay Dycing during the study period form 2010-2017 The tota] Min 1732.04  202.44 426.27 -835.27  -36.54 -91.00 -74.97

O  exchange inflows and outflows and outflows of the company for the selected period were Max 2822.68  334.97 1170.24 -223.83 31.406 755 3789
M). Rupees 1949.2 caors and Rupees 5635.67 crores. respectively and total carned by the o
i ) Derivatives used
company was Rupees 15813 crores. This resulted an adverse net exposure of Rupees Cont , ,
“ontracts :

3686.45 crores. Which was 23.31% of the total revenue. The total exchange loss was
Currencies of Operations

USD,EUR,and GBP

reported at Rupees 44.62 crores and the average net exchange loss reported at only Rupees
6.37 crores during the period, which was 34.71% of net profit. The company used only

forward contracts to hedge the currency expose Century Textiles and Industries 1.td. Is a ; . el :
Source: Complied form Annual Reports of Bombay Dyeing & Mfo.co. Ltd.

Mumbai based IS/ISO 9001 : 200 and I1SO 14001 certificd textile manufactarer. It

manufactures yarn, denim, viscose filament rayon yam, tirc cords. cte. And exports to more Table 3. Statistical Results of TForeign FExchange operations of Century Textiles and

than 45 countries across the globe. It was awarded ‘Three Star Export House” status by the Industries Ltd .

Government of India has international operation denominated in USD, EUR. GBP, CAD, (Rin cr.)
JPY, and CHF . The Table 3 exhibits statistical results of foreign exchange operations of Total exchange exchange  net  Exchange et Profit % of exchange
Contrary Textiles and Industries Ltd. During the study period form 2010-2017 . The total evenue  Inflows Outflows Exposure  Gain/loss  Difference on Net Profit
exchange inflows and outflows of the company for the selected period were Rupees 3 141.66
crores and Rupees 3774.08 crores, respectively and total revenue was Rupees 42561.6 Sum Total 423616 31416 3774.08 -632.52 28.91 544.98 271.92
crores. This resulted in an adversc net exposure of Rupees 632.52 crores. Which was just Mean 608023 44879 53915 -90.36 113 7785 18.85
1.49% of the total revenue earned by the company? The total exchange gain )
SD 140901 91.21 16631 18835 “13.0 15581 84.61

Table 2. Statistical Result of Foreign Exchange Operation of Bombay Deyving & — R SR & A —— o ,
Mfg.Co.Ltd , o e a2 M _209.0i

(R in er.) Min 4547.57 36351 37097 51154 149 25452 2999
Total exchange  exchange  net Exchange  net Profit % of exchange NP, SO3I41 SR8.84 688317 1861 2773 e oo

Revenue Inflows Outflows Exposure  Gain/Loss Difference on Net Profit
Dervatives veed Fhvirils T e ;
orwards, Options, and Currency

Sum Total 15813 19492 5635.67 -3686.45 -44.62 128.46 -225.34 S
Mean 2259 27846 805.1 -526.64 -6.37 18.35 -32.19 Currencies ol Operations LR G A DY
SD 387.49  44.66 231.21 197.14 1837 53.22 35.99 L a
Range .__ooo.mh_ 132.53 743.97 611.44 57.6 166.7 102.79 :.:_.:. ¢ Comphied tonm n./___d.._. ._._ xot“:‘nu;.‘..‘.n_::_‘.f.. Fextiles and Industries T td.
92 .
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tabiv <l Statistical Results of Foreign Exchange Operation of Himatsingka Seide I.td i

(Rincr.)

Total exchange  exchange net Exchange net Profit % of exchange

Revenue Inflows Outflows Exposure Gain/Los Difference on Net Profit

Sum Total 11357.8 4956.3 1767.22 3189.08 10.64 412.67 -36.76

Mean i1622.55 25246 455.58 1.52 58.95 -25.25

SD 375.2 224.4 108.04 152.74 11.68 59369 17.96

Range 949.57 515.58 311.54  409.2 34.76 182.39 45.67

Min  1083.3i 443.64 142.64 27536 -19.73 -15.78 -31.14

Max 2032.88  959.22 454.18 684.56 166.61 166.61 14.52

Derivatives used Forwards,

Options, and Currency Swaps

Currencies of Operations
USD.EUR,GBP,CAD,JPY, and CHF

Source: Complied form Annual Reports of Himatsingka Seide Ltd.

Table 5. Statistical Results of Foreign Exchange Operation of Indo Count Industries Ltd

(Rincr.)
Total  exchange exchange net Exchange  net Profit % of exchange
Revenue Inflows Outflows Exposure  Gain/l.oss Difference on Net Profit
Sum Total 3472 2259.8 346.77 191298 4239 141.75 2074.05
a4
nN2NN2NANIANONOF INNNAN
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Mean 496.05 322.82 49.54 273.28 6.06 2025 296.29

sD I153.05 10052 3095 87385 3.25 19.2 353.75

Range 466.3 482747 71.61 278.18 9 43.85 1501.29 '
Min  ~ 301.28 177.07 16.17 153.12 269 031 11.62

Max 767.58  504.54 87.78 431.3 11.69 44,16 1512.9

Derivatives used

Forwards, Options,

Currencies of Operations
USD,EUR,GBP, and CHF

Source: Complied form Annual Reports of Indo Count Industries [td.

4

Pwas K 13 crores, which was

Was reported at R28.9] crores and average net exchange

5.31% of the net profit. The company only used forward contracts o hedge the currency

expostre.

[l

Himatsingka  Seeds Ltd. Is an India based global textile manufacturer. It
manufactures silk blended fabrics, spun silk blended yarn, baed lined fabric, and bed linen

and LS/

sets and exports to Germany, France. England, Iialy, South America. Austr:
The company has international operations denominated in USD, EUR. GRP. SGD, AED.
IPY, AND CHF. The Table 4 exhibits statistical results of foreign exchange operation of
Himastsingka Seeds Ltd. During the study perind form 2010-2017. The total revenue of the
campany was R 11357.8 crores, out of which R4956.3 crores was exchanee m:;:::ﬁ and

R1767.22 crores was exchange outflows. This resulted in a favorable exposure of R3189.08

crores, which was 28.08% of the total revenue earned by the company. Total exchange gain

was reported at just R1064 crores, and average net exchange gain was R1.52 crores. which
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. 2 4 5 o Total exchange exchange net Exchange
as 2.58% of net profit. The company used both forward contracts and currency swaps to )
WS Z/SsionBak pro pasY net Profit ' % of exchange Revenue nflows Outflows
> i ncy risk. . . . i
hedge its currency Exposure  Gain/Loss Difference on Net Prapit
dustri td. 1 a specialized end-to-end bedding provider solel . ;
_ Indo: Comt Jndustries L = . T o Sume Total 293383 * 1211.2 1778.03  -556.8 ' 036  504.74 35.97
focused on creating all encompassing slecp experiences. Boutique Living is a premium
brand offering high quality bed lined in a variety Mean 4191.18  173.03 254 -80.97 0.05 72.11 -5.14
Table 6. Statistical Results of Foreign Exchange Onmﬁm:.o: of Indo Rama synthetics (India) SD 114645 2421 11394 131.6 8.42 66.43 10.96
Ltd . Range 3095.53 69.68 225.66  287.28 28.05 201.72 30.02
. Min 2606.06  126.02 12834  -227.98  -1649 -45.94 -25.16
{Rincr.)
Max 5701.59 1957 354 59.3 11.50 155.78 4.86
Total exchang exchange net Exchange  net Profit % of exchange )
Derivatives used Forwards,
Revenue Inflows  Outflows Exposure  Gain/Loss Difference  Net Profit Bipeions, s
Sume Total 19999.5 5193.7 10042.4 -4848.7-204.1 240.66  447.25 Currencies of Operations -
. . < : 1P CHE MR, o .
ean 285707 4196 1434.63  -629.67 -29.16 3438 63.89 USD.EUR.GBP.CHF AUD. RMB, and AED
SD 24725 24583 35295 264.03 42.07 54.19 312.47 Source: Complied form Annual Reports of Raymond [.td
Range 619.49 624.07 108158 758.05 11453 160.19 038,47 Of rich designs. It has partnership with some of the best-known retail, hospitality, and
fashion brands in the world. The company has international operation denominated un Used,
. 75 -1034.2 99.5 -20.69 -204.16 L. B - - . :
Min 2556.57 417.6 693.75 -1034.2 . 0.5 EUR, and CHF. The Table 5 exhibits statistical results of foreign exchange operations of
Max  3176.06 1041, 177533 -276.15 15.02 139.41 734.39 Indo Count Industries Ltd. During the study period form 2010-2017. Total exchange inflows
) and outflows of the company for the selected period were R.2259.8 crores and R. 346.77
ivatives d Forwards, Options, . i - ) o
Un:<a:<wm use crores, respectively and total revenue was R 347235 crores. This resulted in a favorable ne
Currencies of Operations USD,EUR, AED, and JPY exposure of R.1912.98 crores. Which was as high as 55.09% of the total revenue carned by
] . . the company? During the period. it posted total exchange gain of R42.39 crores and averaue
Source: Complied form Annual Reports of Indo Rama Synthetics (India) Ltd. pany = P p 2¢ 8 ) u
exchange gain was R6.06 crores, which was 29.23% of the net profit. Since the company
Table 7. Statistical Results of Foreign Exchange Operation of Raymond Ltd . has operation in multi currencies, it used both forward and option contracts to hedge its
(Rin cr.) curTeEncy exposure. -
a7 |
% f
TN A0 0CCCC AN A

Q\WQ‘VD:DD‘J:;sDDDJD




ISSN 2320- 4494

b

Power of Knowledge Peer Review Journal, Volume : 1, Special Issue : 11, April 2019

Indo Rama Synthetics (India) Ltd. Is a leading manufacturer and supplier of
polyester products in India existing for the last two decades. The company has international
operations denominated in USD, EUR, AED, and JPY. The Table 6 exhibits statistical
results of monmmm: exchange operation a*..z:w Indo Rama mw:_:n:mm (India) Ltd. During the
study period form 2010-2017. Total exchange inflows and outflows of the company for the
selected period were R. 5193.7 crores and R. 10042.4 crores. respectively and total revenue
was R. 19999.5 crores. This resulted in unfavorable net exposure of R. 4848.7 croes, which
was 24.24% of the total revenue earned by the company. During the period, it posted total
exchange loss of R 204.1 crore. And average exchange loss was R.29.16 crore, which was
84.82% of the net profit. The company used only forward contract to hedge its currency

exposure.

Raymond Ltd. Is a Mumbai based company and is India’s largest weolen fabric
maker and world’s largest integrated manufacturcr of worsted fabric. The textile division of
the company has a distribution network of more than 4,000 nulti-brand outlets and over637
exclusive retail shops in the domestic market. It exports to more than 55 countries and has
more than 20,000 design and colours suiting fabrics. The company has international
operation denominated in USD, EUR, GBP, AUD, RMB, and AED. The Table 7 exhibits
statistical results of foreign exchange operation of Raymond Ltd. During the study period
form 2010-2017. The total exchange inflows and outflows of the company for the selected
period were R 1211.2 crores, and R 1778.03 crores, respectively and total revenue was R
293383 crorcs. This resulted in unfavorable net exposure of of R 566.8 crores, which was
1.93% of total revenue carned by the company. During the period, it posted total exchange
gain of R.0.36 crores and average exchange gain was R 0.05 crares, which was just 0.07%
of the net profit. Since the company had sustainable amount of adverse net exposure , it used

forward contract, options and currency swap.

Trident Ltd, is a flagship company if SI billion conglomerate, Trident Group
headquartered in Ludhiana, Punjab. The company is one of the largest manufacturers of

yarn spin, terry towel, and wheat straw based paper in having its operation in more than 100
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countries across six continents. The company has international operation denominated in
USD, EUR, and CHF. The Table 8 exhibits statistical results of forcien exchange operations
of Trident Lid. During the study period form 2010-2017. The total exchange inflows and
outflows of the*company for the selecterd period were R 11300 ‘cores and R 1280.12
respectively and total revenue was R. 21841.1 crores. This resulted in favorable net

exposure of R. 10019.59 crores, which is as high as 45.87% of total revenue carned by the

company. During the period, it posted total exchange loss of R. 59.39 crores and aver
exchange loss was R. 8.48 crores, which was 8.86% of the net profit. The company uscd

both forward and option contracts to hedge its currency exposure.

Wels pun India Ltd. Is a Mumbai based Asia’s largest manufacturer of textile and

S

the second largest terry towel producer in the word. Tt exports more than 94% of its towe

to more than 34 countries and has international operation denominated in USD, EUR. GBP,

and JPY. The Table 9 exhibits statistical results of foreign exchange -
LY

Table 8. Statistical Result of Foreign Exchange Operation of Trident 1.td.
(R.inCr.)
Total cxchange

Exchange net  Exchange net profit % of Exchange

Revenue Inflows Outflows Exposure Gain/lLoss Difference on

Net Profit
Sum Total 21841.1 11300 1280.12 10019.59 -3939 3:5@3 182.03
Mean 3120.15 16142 182.87 143137 -8.48 9572 26.153
SD 780.41 496.25 148.83 457.09 2712 93.01 56.35
Rang 2081.9 1341.8 405.93 1351.23 82.03 27284 157.25
Min 1803.37 839.48  95.04 715.97 -65.93  -43.74 =51
Max 3885.27 21813  500.97 20672 . 16.1 229.1 150.73
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Derivatives Used Forwards and Options

13 ‘1

Currencies USD. EUR, and CHF

Source': Complied form Annual Reports of Trident Ltd.
Table 9.Statistical Result of Foreign Exchange Operation of Welspun India Ltd.
(R.inCr.)

Exchange net Exchange net profit % of Exchange

Total exchange

Revenue Inflows Outflows Exposure Gain/Loss Difference on

Net Profit
Sum Total 27236.2 137.95 2275.67 -2137.72 -291.38 17084  -293.53
Mean 1546.5 38.02 306.11 2321.17  -47.73 27493 291.26
SD 39994.37 104.44 836.09 930.61 141.61 716.24 922.97
Rang ©2076.6 0 12.62 -840.23 -129.02  -13.37  -558.49
Min 6070.97 10444  848.71 90.38 12.59 702.87  434.48
Max )

Derivatives Used Forwards and Currency swap

Currencies of operations UsD, EUR, and CHF

Source ; Complied form Annual Reports of Welspun India Ltd.

Operation of Welspun India Ltd. During the study period form 2010-2017. Total exchange
inflows of the company for the selected period were R.137.95 crores and R. 2275.67 crores.
Respectively and total revenue was R. 27236.2 crores. This resulted in unfavorable net
exposure of R. 2137.72 crores. Which was 7.85% of the total revenue earned by the

company? During the period, it posted total exchange loss of R 291.38 crores and average
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exchange loss was R. 47.73 crores, which 17.36% of the net profit. Since the compan
substantial amount of adverse net exposure. it used both forward contract and cun

swap.
5. Hypotheses Testing

In this section, the four hypotheses are tasted using various statistical techniques such i

ANOVA, multiple regression based predictive analysis model, *F’ test, descriptive statistics

tools, etc.
H, : Foreign exchange exposure among the selected companies remains. uniform
irrespective of size of the firm. '

The Table 10 represents summary results of ANOVA for testing hypothesis Hay It is
observed form the table that the p- value obtained is 0.0386265, which is less than 0.05 and
the *F* value obtained is 1.086325, which is lower than the table valuc of 2.11 Hence, the
hypothesis H,; is accepted. It is therefore inferred form the results that foreign exchange

exposure among the selected companies reminas uniform irrespective of size of the firm.

H,, : Foreign exchange exposure has a bearing on exchange gain/lossess of the companies to

the greater extent.

Table 10. ANOVA Results of Selected Companies

ANOVA

Source of Variation Sum of Squares  df MS ‘' F' Value ‘P’Value F’ critical value

Between Groups  4.33E+09 9 4.82E+08 1.086325 0.0386265 2.040098

Within Group 2.66E+10 60  4.43E+08 - - -

Total 3.09E+10 69 - - & .
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. . It is observed form the Table 11 at 'R' value 13 I
Table 11. Summary Results of Multiple Regression Test
3 indicates low degree (i.e.4%) of corrclation between exchangy
: o . D . T sainlosses and the 'R Square Value (0.002047) 1 !
. L} - . . .
Summary Result of Regression ] losses can be estimated only to the extent of 0.2% of for D oexpostt I
-~ ’ 0.045246 . textile scctor. Tt is further observed that p- value of intercept « ned 15 0089384 and
i 0.747624 for exchange inflows and zero for botli exchange outflows and for net exposure
‘R . 0.002047 1 . . e o s
R'  Square Value % Since p- value is more then 0.05 for intercept. it implies that the test is s
Adjected ' R' Square Valuc -0.04267 context of exchange foss
4
. Henee, the alternative hypothesis 11 15 rejected. it s 1 re, inferred it foreion
Standard Error Value 28.64153 o . -
B - exchange exposure does not have a subsoil Bering on profitability of the companics. Form
s VA (TE) Test ; ; ; . . :
Summs: ‘ A: ) : the values ohtained in the analysis. the following cquation can be derived:
Df  Sum of Squares  MS CE'Value  Signaoanes T Value .
4 Y =at byX; + X,
Regression 3 112.7507 37.58357 0.068722 0.976386854 i
2 Fxchange Losses = -8.9962618 + Exchange Exposure ( -3.042E-05) + Forcign Exchange
Residual 67 54962.61 820.3375 - : ; Outflows (1) + Foreign Exchange Inflows (0.00186433)
Total _, 70 55075.36 - - - : .
. ¢ H,; : Choice of currency derivative is inde sendent of the exchange of the exchange inflows,
3 | g 2
: net exposure, and number of curreney exposed to.

o Summary Results of Coefficient and "p" Values of regression Test 1 ] ) ) .

_ To test the hypothesis e multiple repression test is used and the results are
Cocfficients Standard Error 't Value 'p' Value presented in the Table 120 1t is observed Torm the Fable that the "R’ Value obtained 15
Intercept  -89962618  5.222662331 -1.7225433 0.089584 .922986. wl indicates high (i.¢.92%) degree of correlation between net exposure and

o exchange gain/losses and the 'R square value obtained is 0.851904.avhich implics that the

Foreign Exchange Inflows (in Cr. R.) 0.00186483  0.005771643 N32310274 0747624 ) . . .
probable exchange gain/losses can be estimated to the extent of as high as 83% of nel
l‘oreign Exchange Outflows (In Cr. R) 0 0 65353 0 exposure of the exiled sector. Tt is also observed form the table that the p-valuc obtained is
Net Exposure (in Cr. R) 3.042E-05 0.000162857 -0.1867984 0 sero form intereept, 0,0000177 for net exposure, LO3E-T7 Tor number of currencies, and

To test the hypothesis Ha, The impact of net exposure (i.e. exchange inflows - exchange

0.00890981 Tur exchange gain/loss which are less then 0.05 Since p- value is less than 0.05

A

for intercept. the alternative hypothesis H,x accepted. Henee, it 15 inferred from the result

outflows) on exchange gain/ losses of the sample companies is considered and tested

that the net exposure. exchange gain/losses and number of currencies involved in

through multiple regression test and the test results are presented in the Table 11. ‘ . . ; . . L
international operation are independent of the choice of ¢urrency derivative. Based on the

I of predictive analysis can be developed as follows:

lysis a o
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Y =a+blxI+b2x2+
and multiple currency invoicing.

To test the hypothesis Had, multiple _.nmnnmﬂ,o_._ test ios used and the results are presented
in the Tablel3. It is observed from the table that ‘R’ value obtained is 0.12676129 , which
implies that lower degree (i.e. 13%) of correlation exists between number of currencies and
number of derivatives . R square value obtained is 0.016068425, which implies that exchange
losses .nm: be minimized through currency derivatives and multiple currency usage only to
the extent of 2% . It is also observed from the table that p — value obtained is 0.112222 for
intercept, 0.898409 for number of currencies , and 0.342648 for number of derivatives, which
is more than 0.05. Since p- value is more than 0.05 for intercept, the null hypothesis Hat 1S accepted. Hence, it
is inferred from the results that foreign exchange losses cannot be substantially minimized
through currency derivatives and multiple currency invoicing . From the values obtained, the

following equation can be derived:

= .

v=atb;x;+byx;,

Exchange Gain/Losses= -17.46389063+No.of Derivatives used(4.384367679) + No. of
Currencies used (0.232147016)

Findings and Suggestions

Based on the above analysis, the following findings have heen observed and suggestions

are given accordingly:

From the above analysis, it is observed that in total . 11 currencies (USD, EUR, GBP, HPY,
CHF, HKD,CAD,SGD,AED,AUD,RMB) are denominated by the nine sample companies.
However, all nine companies have two common currencies, that is , USD and EUR and six
companies use GBP. Thus ,USD and EUE hold command in the fore market and other
currencies are being used minimally. Hence, it is inferred that the companies operating at
the global level have to be prepared to handle any threat arising on account of fluctuations in
the USD-INR parity.
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Out of nine companies chosen for the study in the textile sector , all nine companies vused
forward contracts to mitigate foreign exchange risk, options contract and currency swaps

were used only by four companies, and no company used currency futures

The foreign exchange exposure ambng the selected companies in the textile sector remainad

uniform-irrespective of size of the company.

-

The foreign exchange exposure did not have substantial bearing on predfitability of the

companies in the textile scctor

The net exposure, exchange gain/losses, and number of currencics involved in international

operation are independent of the choice of currency derivative.

It is also observed that the foreign exchange losses cannot be substantially minimized

-through currency derivatives and multiple currency invoicing.

6. Implication and Conclusion :- -

The current study would benefit the companies having foreign operation in mitigating the
currency exposures. It would also be useful to the other participants in the fore market such
as bankers to devise innovative currency derivative instruments and would also help the
government and policy makers to find out loopholes in the current derivative instruments
and modify the same accordingly. The uniqueness of the current study is that it identifies the
type of currency derivatives and currencies used by the corporate for their day to day
international business transactions.

As evidenced form the study, there are several currency derivatives available to the

business firms such as forwards, futures, options, swaps. ete. for hedging currency exposure.

However, among all these techniques, forward contract is considered to be an effective and
widely used hedging tool and easjer to understand followed by currency swap and option.
Most of the commercial banks in the private sector provide only forward contract form

hedging currency exposure but not other derivatives like futures and option contracts.
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7. Limitations of the study and scope for 3ol

TR TR e

The current study is subject 1o 1

vannual reports of the

e The current study is confi

resprective companics.
3

s listed on BSI cooensndered tor the current study

o Only the comp:
e The current study period pertains to 7y cars commencing form IFY 2010 to 1Y 2017

e Only external techniques ol currency derivatives used by the co (TR

considered for the analysis.

The curren! study is restricied to the textile sector and that too to nine selected companie.

The study can be extended to other companies in the same sectar and also to ol oot
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Future Prospects of Co —operative Dairies in Osmanabad District

Dr. Jivan V. Pawar
Associate Professor

Ramkrishna Paramhansa Mahavidyalaya Osmanabad

1.1. INTRODUCTION:-

In the process of liberalization, privaterization, globalization and market oriented economy
livestock is an important source of income for a nation. In fact, pastoral production is far
more resilient than crop production and more remunerative too. The share of livestock
production in the aggregate agricultural output in some of the West European countries is
about 60% to 80% percent in recent years. In India, however, the gross value of output from
livestock sector i.e. animal husbandry and dairy development is placed at 6.5.percent of
India’s GDP ( in 2002-03) at current prices. The value of output from livestock is showing
an increasing trend in India. The value of output of livestock was estimated at Rs. 1, 73,350
crores during 2004-05 at current prices which is about 36 per cent of the total value of
output of agriculture and allied sectors. The contribution of milk alone ( valued at Rs.
1,15,970 crores in 2004-05 ) was higher than paddy ( Rs. 70,462 crores ), wheat ( Rs. 48,050
crores ) and sugarcane ( Rs. 23,167 crores ).

The significance of livestock sector in the Indian economy arises also because of its
assistance to tackle the serious problems of unemployment and under employment for
weaker section in the country and for providing subsidiary occupation for income
generation. It also plays a dominant role in dry-land agriculture particularly in the semi-arid
and arid areas of the country. Animal husbandry and dairy development are being used as

poverty — eradication measures, i.e., to provide additional employment and increase family
income of the rural poor.

Livestock provides regular employment to about 11 million in principal status. It is equally
interesting to note that women constitute 69 percent of the labor force in livestock sector as
against 35 percent in crop farming. Finally, export earnings from livestock related product
were Rs. 8,200 crores in 2002-2003. Thus, the livestock sector plays an important role in
India’s economy and in the socio-economic development of the country. India is at the top
of world having 17 percent of the total livestock population less than one- fifth of cattle, half
of buffaloes, and over one- fifth of goats and sheep. China comes second with only 10
percent. Countries which have well developed livestock based industries like Australia,
Belgium, Denmark, Finland, Ireland, Italy, Norway, the Netherlands, Sweden, Switzerland,
etc., have only small herds that is less than 1 percent of the total.

Livestock requires sufficient land area for their sustenance, particularly grazing land,
consisting of permanent meadows and pastures. India has the lowest per unit amount of
grazing land; even densely populated countries of Europe have much higher amount of



Power of Knowledge Peer Review Journal, Volume : I, Special Issue : II, April 2019 I ISSN 2320- 4494

—

—

small a patch of land. The poor yield of Indian cows is proverbial. It is estimated that the
average yield of cows in India is 220 liters per year, as compared to 3,000 to 5,000 liters per
year in Western countries. As regards meat, about three — fourths of the meat produced in
India is from goats and sheep’s. Beef accounted for only 6 percent. Thus through cattle
accounted for the largest proportion of livestock in India, their contribution to the national
income of India was insignificant. The contribution of livestock to income from agriculture
has been more than 50 percent in all the advanced countries of the world. This is
exceptionally high in some countries (75 to 85 percent) — such as Denmark, Sweden,
Norway, etc. for they enjoy exceptional environmental advantages for rearing quality
livestock.

It has been observed that in advanced countries like the United States of America, West
Germany, England, etc, the share of livestock in the gross agricultural income has remained
steady since the 1930s and at every high levels. On the other hand, in India, the share of
livestock in the gross agricultural income in the total income of the country declines but the
share of livestock income in the gross agricultural income increases.. Today India has the
fastest growing dairy industry In the World. In fact as Vergees Kurien, Chairman of the
National Dairy Development Board, correctly put it: “Dairying in India has come of age.” In
“Operation Flood” the role of Co-operative dairy that is Anand Co- operative Model was
very important.

Maharashtra is one of the highly reputed states in India. Agriculture is the main
occupation of this state. Near about 62 % per cent of the state population is engaged in
agriculture sector. In the economy of Maharashtra the share of agriculture sector is 34 %
per cent in 2006-07. Dairy farming is highly developed in Maharashtra therefore it is known
as one of the highly milk producer state in India. In the development of dairy sector in
Maharashtra the role of co- operative dairies is very important. At present there are 23
Cooperative Union and 29 cooperative Dairy Plants in Maharashtra having 3,820 thousand
liters per day milk capacity. Maharashtra’s Co- operative dairy model is famous in the
World. Co-operative dairies probably highly succeed through the Kolhapur, Sangali, Satara,
Ahmadanagar, Nashik and Pune District in Maharashtra. Vikas, Mahanand, Gokul, Dhawal,
Dudh Pandri, Warna , Rajhansa, Koyna and shivamrut are foremost milk product brands of
Maharashtra.

Osmanabad is one of the district of Marathwada regions in Maharashtra. Major
population of this district is engaged in agriculture sector. High portion of land of this
district is fertile and here is huge potential for the development of dairy farming. Agriculture
with dairy farming is only one source of economic development of this district. Farmers
economic condition is also depend upon the development of dairy farming and the
development of dairy farming in this district is depend upon the development of co-
operative dairies web.

Milk production and the number of cows have been increased since last few years.
Couples of co-operative dairies are existed in this district but their performance is not so
- S - - i a0 e.‘l". i H» But, there " 10 dl'Ollt
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that, in future these co- operative dairies will have good future prospects because here is
high potential for dairy farming and with the connectivity of new railway lines from
Osmanabad to Solapur, Aurangabad, Pune, Mumbai, Hyderabad etc. nearest markets will
available which will bring out change in demand of milk and its bio-product. In respect of
future prospects co- operative dairies in Osmanabad District will have to take some
necessary strong steps means required measures on various ground today.

1.2. HISTORICAL BACKGROUND OF CO-OPERATIVE DAIRIES:-

The principles of co-operation are not in any way new to India. Co-operation has been
known and practiced in this country in various forms since ancient times. The joint family
system which is very old and exists till to-day is one instance of indigenous co-operation.
Under this system, the land is owned and cultivated in common, while all adult members
have to share the duties of the family engaged in occupations other than agriculture.
Members of the family live in a common horse and the household expenses are met from the
income of the joint property. The institution is based on a feeling of brotherhood and mutual
help.

Another form of co-operation is panchayat which is based o the principle of community
self-help. Although the system has fallen somewhat into decay, panchyats are still common
and in all States they have been revived. The main functions of these organizations are to
deal with the question relating to the economic and social welfare of the community.
Disputes among the members are also referred to them for decision. The decisions of the
panchayats are enforced under the penalty of social boycott.

Then there are “Chief funds” commonly found in South India, which are based on the
principles of mutual association. Under this system a number of persons join together and
each member agrees to pay every month for a specified period a fixed sum. Every month
when the sub scrip ions are realized, lots are drawn and the person drawing the lot is paid
the total monthly subscription. The whole system of the “Chief funds™ depends upon mutual
confidence and honest dealing which are the main essentials of co-operation.

The history of Dairy Development Movement in India is a new one. During the pre-
independence period this movement was limited to a few pockets of Culcutta, Madras,
Bengalore, some part of Maharashtra and Gujarat. The most notable of this venture was
Kaira District Co-operative Milk Producers’ Union Limited of Anand, Gujarat. But after
independence the National Government tool great initiative in setting up new Dairy Co-
operatives in many parts of the country. The National Dairy Development Board was set up
to make the ambitious project a success.

The importance of cooperative dairies came to know the farmers of Osmanabad district last

L
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this district. Now, it is known as largest milk producer district in Marathawada part of

Maharashtra.

1.3. OBJECTIVES:-

e To find out the present position of co — operative dairies in Osmanabad district.

To find out the importance of the development of co — operative dairies
in this District.

e To find out whether there is scope for the development of co — operative dairies in
Osmanabad District or not.

e To find out how far there is potential for the development of co — operative dairies
in Osmanabad District.

e To search out existing obstacles and problems in the development of co — operative
dairies in Osmanabad District.

e To search out what types of measures will have capacity to bring out notable
development of co — operative dairies through Osmanabad District in future.

1.4. HYPOTHESIS:-

The role of co- operative dairies is very important in the
development of agriculture sector.

Agriculture is the main occupation of Osmanabad District and
dairy farming will have capacity to become best complimentary
occupations. '

Milk production and the number of cows have been increased
since last few years in this district.

Dairy farming has highly potential in this District.
There are so many certain obstacles and problems in the

development of co — operative dairies in Osmanabad District
due to that they are not running properly.

Wxth the heIp of some admmlstratwe managenal market
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will run out remarkable rate and which will bring out notable
change in the economic condition of farmers in this District.

1.5. RESEARCH METHODOLOGY:-

Comparative research method has been used for the analysis of present research topic.
Compression has made among co — operative dairies in Osmanabad District and highly
developed co- operative dairies in other districts in Maharashtra as well as in India.

1.6. COLLECTION OF DATA:-

Primary and secondary data has been used for present research. Primary data has been
collected through the questionnaires and interview. For to search out real findings and to
come certain conclusion questioner was prepaid in that sense and it has been filled up by
selected farmers, members and officers of co-operative dairies in Osmanabad District and of
some selected districts in Maharashtra and in rest of India. Direct personal interview has
been taken of selected farmers, members and officers of co- operative dairies in Osmanabad
and some selected districts in Maharashtra and in rest of India. Direct personal interview has
been taken of social reformers, brilliant personalities, public representatives and of political
leader of different parties in Osmanabad District.

While the selection of farmers, members and officers of co- operative dairies in the
context of filling questioner and taking their personal interviews selection method has been
used with certain criteria. Secondary data has been collected through the various concern
Government Office, certain state and national levels committees, institutions published
reports and also from the reference Books, Journals, Magazine ete

1.7. SIGNIFICANCE OF THE STUDY:-

> It has cleared the exact picture of present position of co- operative
dairies in Osmanabad District.

» It has cleared the importance of well developed co- operative dairies in
Osmanabad District.

» It has been find out the various obstacles in the development of co-
operative dairies in Osmanabad District.

» It has been find out that there is potential for the development of co-
operative dairies in Osmanabad District.

» It has been searched out that what types of measures are required for the
better performance of co- operative dairies in Osmanabad District.
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helpful to those persons who have responsibility of the

» It will also
development of this district

1.8. CONCLUSION:-
ected, organized, controlled and unified through an

Activities of a group can be dir !
able and efficient managerial skills . Every kind of organization whether it can be a business

organization or social, political, educational. Religious, military or government, requires
some form of management for the achievement of its goals. With this certain truth for to
find out the difficulties and problems in the Co-operative Dairies in Osmanabad District
and to suggest the important measures for the better performance of Co-operative Dairies in
Osmanabad District. Thus this chapter speaks about the general guideline of present

research topic.

1.9. REFERENCES:-

- ' For this present research concerned reference books and state, national,
mjternatlonal institutions reports as well as Journals, Magazines has been used and their list
will be provided at the end of research project.

Co-operation in Foreign Lands :- Dr. C. B. Mamoria & Dr. R.D. Saksena
Theories & Practice of co-operation I India & abroad :- Prof. K. R. Kulkarni.
Commercialization of Agriculture in Maharashtra.:- Dr. Ram Sable

Indian Economy :- K. P. Sundaram

Indian Economy :- Agrawal
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ABSTRACT:

Beautifiers are care substances used to improve the appearance or scent of the human body. They
are for the most part blends of substance exacerbates, some being gotten from regular sources and many
being synthetics.

Beauty care products are planned to be applied to the human body for purifying, embellishing,
advancing allure, or changing the appearance without influencing the body's structure or capacities.

Beauty care products incorporate healthy skin creams, moisturizers, powder, fragrance, lipsticks,
fingernail and toe nail clean, eye and facial cosmetics, lasting waves, shaded contact focal point,hair hues,
hair splashes and gels, hand sanitizer, child items, shower oils and numerous different kinds of items. A
subset of beautifiers is classified "make-up,” which alludes basically to shading items expected to modify
the client's appearance.

KEYWORDS: human body, tve nail clean, eye and facial cosmetics.

INTRODUCTION:

The principle fixings in mineral cosmetics are typically inclusion colers, for example, zinc oxide
and titanium dioxide, the two of which are likewise physical sunscreens. Other principle fixings
incorporate mica and pigmenting minerals, for example, iron oxide, tin oxide and magnesium myristate.
Mineral cosmetics for the most part doesn't contain manufactured aromas, additives, parabens, mineral
oil, and compound colors. Consequently, numerous dermatologists believe mineral cosmetics to be
cleaner and kinder to the skin than cosmetics that contains those fixings. Be that as it may, some
mineral cosmetics contain bismuth oxychloride, which can be disturbing to the skin of touchy people.
Others likewise contain powder, over which there is some discussion in light of its comedogenic
inclinations (propensity to stop up pores and in this manner cause skin break out) and in light of the
fact that a few people are touchy to powder.

The Chemistry of Cosmetics

Beauty care products are an incredible case of how disclosures in science are a piece of our
everyday lives. Truth be told, simply perusing the creation of any regular corrective can turn into a
science class: water, emulsifiers, additives, thickeners, pH stabilizers, ¢olors and aromas, joined in
various proportions, for various purposes.

The utilization of beauty care products - that is, concoction mixes to improve our appearance —
is definitely not an ongoing wonder. It is said that the Egyptian sovereign Cleopatra washed in milk, as
an approach to keep her skin wonderful and delicate. Which most likely really worked in light of the fact

)
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that it is demonstrated that lactic corrosive - one of milk's concoction compound - follows up on the
more profound layers of the epidermis, advancing the expulsion of dead cells and skin recharging.

In antiquated Greece, 3,000 years before Christ, ladies utilized powdered lead carbonate to
make their faces paler. Shockingly, we currently realize that lead carbonate is harmful and it is
conceivable that the quest for excellence cost the lives of a portion of these ladies.

Much of the time, these diverse restorative items have a solid part of logical advancement,
created in current inquire about research facilities. Get the job done to say that the beauty care
products industry was among the first to adjust the new highlights of nanatechnology using
nanoparticles to improve the nature of their items and fulfill the wants of its clients.

Nanoparticles are particles of middle of the road size on the scale among iotas and perceptible
materials. Something like a thousand times more prominent than the measurement of an iota or a great
many occasions littler than the thickness of a hair.

This gives them the unique properties, which can be modulated by changing its size.

Regular instances of the use of nanotechnology in beauty care products are dioxide titanium
nanoparticles in sunscreens (that give total assurance without the impact of a white layer on the skin),
the utilization of strong lipid nanoparticles for moderate arrival of aroma in fragrances, or making
nanovesicles as bearers to give a superior infiltration of the dynamic fixings on the skin.

Furthermore, in the event that I've figured out how to stir in you the enthusiasm for the science
of magnificence, presently you can keep on getting a charge out of the excellence of the science of things

Cosmetic Chemistry

The worldwide market for skincare and shading beauty care products surpassed 53 billion
dollars in 2002. The quantity of new items brought to showcase keeps on growing exponentially.
Corrective scientific experts are continually searching for intriguing and fascinating fixings that
improve skin's appearance and wellbeing. An immense range of mixes is required to supply these items.
The most recent release of the Cosmetics Toiletries and Fragrance Association (CTFA) Dictionary
records in excess of 10,000 crude materials. Consistently several new fixings are added to the rundown
of those that have been utilized for quite a long time. A few materials utilized today can be followed to
11,000 B.C.E. in the creature drawings from the caverns of Altimira.

History

The presence of healthy skin plan dates to around 3000 B.C.E. in antiquated Egypt. Most
creations were set up from normal materials. Cleopatra is said to have washed in jackasses' milk to
keep her skin smooth and supple. One normally happening material utilized by the people of old was
red ochre, or iron oxide. Chunks of red metal were shaped when iron oxidized or rusted. The red iron
oxide was found in entombment tombs in stylized lip tints and rouge arrangements. It was additionally
used to draw the old cavern pictures of creatures, as observed in Altimira, is as yet utilized in numerous
cosmetics details today. Eye paints have additionally been found at old gravesites. These paints
comprised basically of a copper-based green mineral considered malachite that was mined from close
by quarries. Creature fat was joined with fragrant substances, for example, frankincense and myrrh to
deliver early skin salves. Increasingly refined creams and moisturizers were adjusted through
experimentation and disregarded down numerous ages.

Emulsions

Most of creams and salves are emulsions. An emulsion can be characterized just as two
immiscible liquids in which one fluid is scattered as fine beads in the other. Homogenized milk is a case
of an ordinary oil-in-water {o/w) emulsion. Milk fat (oil) is scattered in water as fine beads by the
homogenization procedure. The explanation the fat doesn't buoy to the top quickly is because of the
nearness of emulsifiers; for this situation, a milk protein called sodium caseinate just as a few
phopholipids. On account of water-in-oil (w/0) emulsions, water is scattered as beads and suspended in
the oil stage. The nondispersed fluid or outer suspending stage is likewise called the consistent stage.
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Mayonnaise, vinegar water scattered as fine beads in a ceaseless period of soybean oil, is a case of a
water-in-oil emulsion. Lecithin from eggs settles the mayonnaise emulsion.

Surfactants

Most emulsifiers can be viewed as surfactants or surface-dynamic specialists. These materials
can diminish the surface strain of water. What makes an emulsifier surface dynamic is identified with
its HLB, or hydrophile-lipophile balance. HLB is controlled by the size of the hydrophilic (water-
cherishing or polar} part of an atom when contrasted with the size of the lipophilic {oilloving or
nonpolar) divide. The HLB framework was made to rank the overall extremity of materials. The most
polar, water solvent, materials are at the highest point of the twenty-point scale with more non-polar,
oil dissolvable, materials more like zero. The HLB of sodium caseinate is doled out an estimation of
around fourteen due to it's high solvency in water. Lecithin, being inadequately solvent in water, has a
HLB estimation of around six. Both have polar gatherings. The polar gathering in the milk protein is
sodium. Lecithin’s surface-dynamic part is an atom called phosphotidyicholine or PC (See Figure 1). The
polar, or water dissolvable piece of PC is the phosphate useful gathering. The emulsifiers' polar
gatherings situate toward the polar water stage. Their lipophilic, nonpolar gatherings arranged toward
the oil stage to shape micelles (see Figure 2). These circular structures give steadiness to the emulsion
through Hydrogen holding and powerless electrical powers.

Healthy skin emulsifiers can be partitioned into two bunches dependent on ionic charge (See
Figure 3). Materials that can separate into charged species are viewed as ionic while those that don't
are called nonionic. lonic emulsifiers can be additionally characterized by kind of charge. Anionics are
adversely charged when solvated as in sodium stearate or cleanser.

At the point when unsaturated fats are responded with salt they structure cleansers. The
procedure of cleanser arrangement is called saponification. The adversely charged stearic corrosive
gathering is the primary emulsifying unit of the cleanser, giving it the anionic arrangement. Decidedly
charged emulsifiers are called cationic. Quarternium24’s emulsifying unit separates into the
emphatically charged ammonium gathering. Amphoterics are exacerbates that express both negative
and positive charges.

Nonionic emulsifiers are regularly utilized in healthy skin emulsion for their wellbeing and low
reactivity. They are commonly arranged by synthetic similitude. Glycerin, usually added to corrective
emulsions for its humectant properties, is the foundation of a class of emulsifiers called Glyceryl esters.
Glyceryl monostearate, or GMS, is known as a monoester in light of its sole ester linkage (see Figure 4).
The diester is set up by esterifying two particles of stearic corrosive for each atom of glycerin. Glyceryl
mono-and diesters are extremely viable emulsifiers since they contain both polar hydroxyl (OH)
bunches just as non-polar unsaturated fats. On the off chance that every one of the three of Glvcerin's
hydroxyl bunches are responded, the subsequent triester will have small emulsifying capacity.

Stearic corrosive is called C18 unsaturated fat. The unsaturated fats, present in fats and oils, are
grouped by their carbon-chain lengths. Since stearic corrosive is a significant segment of a significant
number of the fats and oils utilized in magnificence medicines, stearate-based emulsifiers are especially
helpful. Unsaturated fats are key parts of numerous carrective emulsifiers due their miscibility in an
assortment of regular and manufactured oils.

Esters polyethylene glycol or ethylene glycol are called PEG esters. A PEG ester's dissolvability is
controlled by the quantity of PEG atoms responded per particle of corrosive. PEG 6 oleate for example
has six particles of PEG responded with one atom of oleic corrosive. As the quantity of polar, PEG
particles per corrosive atom builds the water dissolvability/HLB is expanded; PEG 8 oleate is more
solvent than PEG 6 oleate. The restorative scientific expert will regularly utilize mixes of glyceryl esters
and a PEG ester with high and low HLB qualities to decide the necessary extremity to emulsify different
fats and oils. The numerous sorts of emulsifiers are too various to even consider listing here, anyway
McCutcheon's Emulsifiers and Detergentsis an incredible hotspot for an increasingly complete posting.
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Emollients

Most of emollients utilized in elese to heme care and magnificence things are fats and oils,
likewise called lipids. Creature fat or fat is made fundamentally out of stearic and palmitic acids with
carbon chains lengths of 18 and 16 separately. A large number of the significant corrective
organizations are moving ceaselessly from creature based materials like fat to inexhaustible vegetable-
based materials. Coconut oil and palm piece oil are regularly utilized. A portion of the key qualities
required in great emollients are great spreading properties, low harmfulness/skin bothering and great
oxidative soundness. Oleic corrosive, a significant constituent of olive oil has poor oxidative strength
because of the nearness of its twofold bond. Fats and oils are viewed as soaked on the off chance that
they don't have twofold bonds. Unsaturated oils like olive oil have twofold securities that can respond
with oxygen, particularly when warmed. The oxidation procedure can create off hues and smells in
lipids making them go rotten and unusable.

0il based emollients, for example, oil jam and mineral oil are found in numerous definitions
since they don't contain twofold bonds or responsive useful gatherings. Silicone oils, for example,
cyclomethicone, dimethicone are frequently added to build slip and emolliency (See Figure 5).

0ils that contain elevated levels of fundamental unsaturated fats, EFAs, are prized for their
capacity to recharge lipids (oils) that are found normally inside the skin layers. Linoleic corrosive is a
case of an EFA. Long-chain alcohols, likewise called greasy alcohols, are valuable as emollients and
emulsion stabilizers. Their polar hydroxyl bunches arrange to the water stage with their greasy chains
situated towards the oil stage. Esters of greasy alcohols and unsaturated fats make superb emollients in
view of their low reactivity and great strength.

Lanolin, got from sheep's fleece, is frequently called fleece oil. Lanclin has been utilized for quite
a long time because of it's one of a kind creation of complex sterols, greasy alcohols, and unsaturated
fats, Cholesterol, a cyclic atom called a sterol, is a significant part. The polar hydroxyl gatherings of
sterols and alcohols empower the oil to assimilate and hold water. Skin is basically made out of water,
innumerable oils and emollients are utilized to feed and ensure it

Moisturizers

The principle qualification among lotions and emollients is their dissolvability in water. Sound
skin requires dampness. Creams are commonly polar materials that are hygroscopic in nature; they
clutch water. A significant device to evaluate the proficiency of lotions is the high scope. It measures
transepidermal water misfortune or TEWL. After a cream is applied to the skin, the dampness level is
recorded. Following a few minutes the dampness level will be decreased because of the common
propensity of the skin to discharge dampness after some time. Fixings that can keep up an elevated
level of dampness in the upper layers of the skin for a few hours can lessen the rate at which water is
lost. Glycerin is a very financially savvy fixing used to help lessen TEWL. Sorbitol, sucrose, glucose, and
different sugars are likewise ordinarily used to hydrate the skin. Aloe, which contains a blend of
polysaccharides, sugars, and minerals, is a fantastic cream. As skin gets drier in the winter months, it
might be important to fuse materials that better seal the dampness in the skin.

Waxes

Waxes are made basically out of long-chain esters that are strong at room temperature. Any
individual who has ever plunged a finger in liquid wax has encountered its fixing properties. Some
regular waxes utilized in makeup are beeswax, candelilla, carnauba, polyethylene, and paraffin. The
liquefying purposes of waxes fluctuate generally relying upon their interesting structure and chain
lengths. Ordinarily utilized in lip salves and sticks, waxes work as organizing operators, giving the stick
enough unbending nature to stand up without anyone else, just as obstruction properties. By
consolidating waxes with various properties, for example, high sparkle, adaptability, and fragility, ideal
restorative execution can be accomplished. Regularly waxes are joined with perfect oils to accomplish
the ideal non-abrasiveness. Similarity is commonly controlled by measuring the turbidity and level of
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detachment of two materials combined over their dissolve focuses. Waxes are especially valuable close
by creams and mascara emulsions for their thickening and waterproofing properties.

Thickeners

By fusing enough wax into a slim salve, a thick cream can be shaped. Numerous thickeners are
polymers. Cellulose, a fine powder polymer of rehashing

D-glucose units, expands in high temp water making a gel arrange. Carbopol, a polyacrylic
corresive, swells when killed (See Figure 6). Bentone dirts swell when their structure, locking like a
heap of cards, is opened up through mechanical shear. Carrageenan, gelatin, and beetle bean gum are
for the most part instances of restorative thickeners that are additionally utilized in a portion of our
preferred nourishments, for example, jams, plate of mixed greens dressings, and pie fillings.

Active Ingredients

Materials that work physiologically inside the skin or help in shielding the skin from affront are
additionally called dynamic fixings. The expression “cosmeceuticals” authored by popular
dermatologist Dr. Albert Kligman, alludes to an item that is in the middle of a restorative and a
medication. Albeit a restorative, by legitimate definition, can just serve to enhance and ensure the
outside of the skin, numerous corrective items can be appeared to enter the dermal layers of the skin to
correct a physiological change.

Organic product acids are a case of a functioning material. Additionally called alpha
hydroxyacids or AHAs, they can enter the skin, where they can build the generation of collagen, elastin,
and intracellular substances in this way improving the presence of the skin. A large number of
corrective actives are utilized to influence the skin in an assortment of ways. They are utilized to help,
fix, and firm the skin. They can be utilized to smother sweat as on account of aluminum chlorohydrate.
Salicylic corrosive and benzoyl peroxide are significant fixings on account of their enemy of skin break
out movement (See Figure 7). Some dynamic materials are added to skin medicines to shield the skin
from the earth. Dimethicone and petrolatum are instances of skin protectants.

Sunscreens

Sunscreens are a class of exacerbates that shield the skin from bright radiation. Wavelengths
somewhere in the range of 290nm and 400nm are especially harming to the skin. Sunscreens’ capacity
to assimilate or mirror these harming wavelengths are evaluated by their SPF or sun-insurance factor.
For example an individual ensured with a factor-15 sunscreen will have the option to remain in the sun
multiple times longer than if unprotected. Octyl methoxyeinnamate, octyl salycilate, titanium dioxide,
and avobenzone are some significant topical sunscreens. They can be delegated either UVA or UVB
sunscreens depending the wavelengths they retain. Benzophenone 4, a water-dissolvable UV channel, is
generally used to secure the shade of corrective items.

Color

Shades and colors are utilized in items to give a shading. Titanium dioxide (TiO 2 ) is a white
shade that is mined. In blend with normal mined and engineered iron oxides, which run in shading from
red, yellow, dark and darker, contingent on the level of oxidation and hydration, a scope of shading can
be created that will be reasonable for pretty much every skin tone. Face powders are created by mixing
inorganic oxides and fillers. Fillers are idle, by and large economical materials, for example, kaolin,
powder, silica, and mica that are utilized to expand and completely create hues. Squeezed powders like
eyeshadows and blushers are set up by mixing extra restricting fixings, for example, oils and zinc
stearate and squeezing the blend into skillet.

Eyeshadows and lipsticks regularly contain pearlescent colors normally called pearls. Pearls
shimmer and reflect light to deliver a huge number of hues. They are set up by encouraging a slender
layer of shading on slim platelets of mica. Fluctuating the thickness of the shading stored changes the
point of light refracted however the composite, making various hues.
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Natural shades are utilized to shading lipsticks and eyeshadows. At the point when organics are
hastened on a substrate they are called lake shades. The term lake alludes to the laking or hastening of
the natural salt onto a metal substrate, for example, aluminum, calcium, or barium. They are called D&C
(medication and restorative) and FD&C (nourishment, medication and corrective) hues. A few models
are D&C Red#7 calcium lake and FD&C Yellow #5 aluminum lake. Colors, for example, FD&C Blue#1
and D&C Yellow #10 are promptly solvent rather than shades, which are insoluble. Colors are valuable
in giving tints to creams, oils, and shampoos.

Preservatives

Most corrective items require the expansion of additive to counteract microbial tainting and
rancidity. Parabens and ester of parabenzoic corrosive are by a wide margin the most generally utilized
on account of their viability against gram-positive microscopic organisms. Phenoxyethanol is utilized to
ensure against gramnegative strains. The restorative scientist will for the most part utilize a blend of
additives to secure against various bacterial strains just as yeasts and molds. Cell reinforcements, for
example, tocopherol (nutrient E) and BHT are likewise added to counteract oxidation of delicate fixings
just as shield the skin from free-radical harm.

Testing

One of the most significant strides in delivering cosmetics nowadays is something the Romans
presumably never did: Testing. ’

Before beauty care products organizations can sell new items, they put them through a wide
range of brutal preliminaries—warming, solidifying, and keeping them at high elevations to perceive
how they hold up, for instance. The organizations likewise enlist individuals to wear the cosmetics for
some time to ensure it collaborates with skin in the manner it should. At times, beautifying agents are
tried on creatures to ensure they are alright for individuals.

What's more, despite the fact that cosmetics is only for appearance, cosmetics researchers draw
from revelations in different fields, Hasher says.

At Estee Lauder, specialists work with organizations that review road sign innovation, for
instance, to discover better approaches to make splendid hues that shine around evening time even in
diminish light. They converse with individuals in the vehicle business about the science behind paint
hues. Also, they pursue explore on the eye, to all the more likely see how individuals see cosmetics on
others.

[n any case, notwithstanding every one of the advances that have changed cosmetics equations
during the most recent 2,000 years, a few things haven't changed. Much the same as in Roman times,
numerous individuals today imagine that covering their appearances with creams and hues will make
them look better. At last, however, the familiar aphorism is most likely evident: It's what within that
truly checks.

CONCLUSION

For whatever length of time that society keeps on putting incredible accentuation on looking
youthful and lovely corrective science will keep on prospering. A decent comprehension of the
essentials of emulsion science and skin physiology are requirements, while defining individual care
items. A decent corrective scientist must have the option to consolidate science and workmanship to
make items with the vibe and look that purchasers want.
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A STUDY OF ATMOSPHERIC POLLEN IN OSMANABAD

H. A. Kamble and S S.Yeragi

Department of Botany K. |. Somaiya College of science & commerce Vidyavihar, Mumbai.

ABSTRACT:

The present research paper deals with the study of
atmospheric pollen at Osmanabad (MS). The investigation was
carried out from 1st January 2017 to 31st December 2017. The
systematic atmospheric study was conducted by using
volumetric Tikal air sampler. In the present investigation total |
26 pollen types were found. Grass pollen was dominant in all
season. Pollen calendar shows seasonal variation and flowering
period of local vegetation [Osmanabad].

KEYWORDS: atmospheric pollen , Grass pollen , systematic

atmospheric.
INTRODUCTION:

Air  pollution occurs  when
excessive guantities of

substances including pollen
grains, fungal spores, bacteria,
algal cells and other particles
are introduced into the air
Pollen grains are producing by
flowering plants. The size,
shape, colour and
ornamentation of pollen grains
are variable according to
species to species. Pollen grains
are most common triggers for
seasonal allergy. To determine
the allergic properties many
aeropalynological survey and
investigations were carried out
by many aerobiologist such as
Kasliwal [1958];, Chanda and
Sarkar 1972}, Tilak and Vishwe
[1979], Shivpuri [1964],
Roopashree [2015] etc.

MATERIAL AND METHOD:
In the present investigation was
carried out with the help of
volumetric Tilak air sampler
(Tilak and Kulkarni, 1970).

SAMPLING METHODS :
Sampling was carried out by
operating continuously the Tilak
air sampler, with its orifice kept
at constant height of 1.5-2
meters above ground level. Air
was sampled at the rate of 5
liters/ min, and the transparent
cello tape coated with adhesive
petroleum jelly was changed
every eight days at about 5.00
p.m. The exposed tape was cut
into eight equal parts each parts
representing 24 hrs. trace area.
These 8 parts of tape were again
cut into two parts, each
representing 12 hrs. trace area
of day and night accordingly. The
tape pieces were mounted on

slides, using glycerine jelly as a
mountant.

SCANNING :

Scanning was done regularly
Scanned under 10 x 45 eye pieces
objectives combination of the
microscope. The identification of
the trapped pollen types was
based on a) Morphological
characters b) Visual
identification by comparison
with reference slides.

STUDY SITE:

Pollenstudies were carried out at
Osmanabad a  district  of
Maharashtra State, India.
Osmanabad is located at
7604'25"E longitude and
18¢19'10"N latitude and situated
at 652 meters above sea level.

CLIMATIC CONDITION:
An analysis of weather data of
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Intramural Investigation of Pollen in Osmanabad
H. A. Kamblel, B. V. More2
'Department of Botany, R.P. Mahavidyalaya, Osmanabad, Maharashtra, India
Department of Zoology, R. F. Mahavidyalaya, Osmanabad, Maharashtra, India

ABSTRACT

A present investigation deals with the monthly frequency of pullen in the intramural environment of cattle
shed. A systematic aeropalynological investigation was carried out from 01 January 2017 to 31 December
2017. This investigation was conducted by using volumetric Tilak air sampler in the intramural environment
of cattle shed.

In the present investigation 26 pollen types were found. The Grass pollen contribute highest percentage
(41.54%), Cyperus rotundus (15.33%), Moringa oleifera (8.629%), Poaceae (7.7 1%), Parthenium hysterophorus
(6.22%). Frequency of pollen grains shows seasonal variation.

KEYWORDS: Pollen, Intramural environment, Grass pollen.

I. INTRODUCTION

Pollen grains are produced by flowering plants and found in the air. Pollen grains are male gametophytes of
Angiosperms. Pollen grains are of variable in size, ranging from 3pm to 250 pm. Wind borne pollen range
from 10 pm to 100 pm . ‘Palynology’ is a science for pollen and spore studies and its application®. Pollen
grains are widely known ta be the cause of various allergic complaints like hay fever, eczema, asthma and

urticaria®. So it is important to monitor airborne pollen, their emission patterns through systematic air
sampling.

II. MATERIAL AND METHOD
In the present investigation was cartied out with the help of volumetric air sampler ©.

SAMPLING METHOD:

Samples were collected by using continuously operating Tilak air sampler, Sampler was kept at constant
height of 2 meters above ground level. Air was sampled at the rate of 5 liters per minute and inside placed
transparent cello tape coated with adhesive petroleum jelly was collected and changed every 8 days at about 6
p.m. The exposed transparent cello tape was cut into 8 equal parts each parts representing 24 hrs. trace area.
These eight parts of tape were again cut into 2 parts, each representing 12 hrs. trace area of day and night

Copyright: © the author(s), publisher and licensee Technoscience Academy. This is an open-access article distributed under the @
terms of the Creative Commons Attribution Non Commercial License, which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited
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Study of Eimeria ajantai in Sheep from Beed,
Maharashtra State India

B. V. More', and Kamble H. A
Department of Zoology, Ramkrishna Parambansa Mahavidyalaya, Osmanabad, Maharashtra, India
Department of Botany, Ramkrishna Paramhansa Mahavidyalaya, Osmanabad, Maharashtra, India

Abstract: During the study ten species of Eimeriafrom sheep and nvelve species of Eimeria from goals
were found. Out of these, five species of Eimeria were connon (0 bath the hosts, and seven different species
only in goats and five different species only in sheep. The relative abundance of sheep and goats are
analysed.

Kevwords: Eimeria. Coceidia, Oocyst, Sporocyst, Sporozoie

I INTRODUCTION

Coecidian parasites infect the intestinal tracts of animals, and are largest group of protozoa. Eimeria 15 a genus of
apicomplexan parasites that includes various species responsible for the discase coccidiosis. These species cause
pathological damage and mortality in poultry, catile, sheep, goat, pig, rabbit and other animals. The genus Eimeria
Schneider, 1975, with more than 1300 species described to date, is the largest genus, and may be the most specious
genus of all animal genera. Sporulated oocyst of Eimeria contain four sporocysts, cach with two sporozoites. Coccidia
have a complex life cyele and other unusual characteristics which have stimulated investigations by increasing number
of biologists.

1. MATERIAL AND METHODS

The matetial for the study of coceidia of goats and sheep was obuained from various slaughter houses as well as from
differcnt ficlds in and around Beed (M.S.). Different parts of the intestine ol slaughtered goats were examined and
processed within 4-5 hours after collection.

‘The faccal contents were diluted with disulled water and sieved to remove the large faecal debris. After repeated
washing the vocysts were concentrated by centrifugation at 3000 rpm for 10 minutes. The oocysts were then spread out
in shallow petri dishes and covered with 3 5% solution of potassium dichromate for spotulation.

111 OBSERVATION AND RESULTS

During the study ten species of Eimerigare found in sheep, eight species are redescribed and two are new species.
Eimeria crandallis was the most frequent, being found in 108 out of 594 positive samples (18.18%) or 4.38% of the
total samples. Eumeria parvawas the second common species found in 90 out of 594 positive samples, representing
15.15% of the positive samples and 3.65% of the total samples examined Eimeria ujaniai Was the eighth species found
in 34 out of 594 positive samples, representing 3.72% of the positive samples and 1.38% of the total samples examined.

3.1 Description of the oocyst of Eimeria ajantai

The species was found only in sheep. The oocysts are generally bottle shaped or avoidal in shape with micropyle and
micropylar cap. Gocysts are covered with wo lavered wall which is 2.6pum thick. The outer layer is yellowish brown in
colour and 1 3pum thick while inner layer is light brown in colour and 1.0um thick. The micropyle is 6 o 10pm wide,
covered with mucropylar cap which is flaticned. with its ends drawn out over the oocyst wall. Tts lower edge is
e characteristic appearance and measures Sto 8.2pm wide and 2.2 to 4.0pm high. Polar granule and

thickened, givin
ooeystic residuum are absent

The unsporulated vocysts consist of spherical sporoblast which measures about 10 to 20pm in diameter. The sporulated
oocyst consists ol four Sporocysts which are elongate and ovoid in shape with sticda body. Sporozoites lie head to tail

Copyright to lJARSCT DOI: 10.48175/1JARSCT-8104 18
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DESCRIPTION OF EIMERIA PARBHANIENSIS, INSIDE GOAT AT BEED, MAHARASHTRA
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ABSTRACT

Nine species of Eimeria obtained from goats have been re-described,
along with newly described three species. The relative prevalence of those

have also been analysed.

Key Words: Eimeria, Coccidia, oocyst, sporocyst, sporozoite

Introduction:

Coccidiosis is a parasitic disease
affecting variety of animals, especially
mammals and birds. The causal organism of
coccidiosis is a microscopic, spore forming,
single-cell protozoa called Coccidia, belonging
toclass Sporozoa.

In case of sheep and goats,
coccidiosis is caused by the genus Eimeria.
Within this genus, more than ten species of
coccidia have been included, which are known
to infect sheep and goats, though all of the
species are not pathogenic. Only few species
are responsible for disease outbreak.

Material and Methods

The coccidia of goats and sheep
were obtained from slaughter houses in and
around Beed (M.S.). Different parts of intestine
of goats were examined within 4-5 hours after
collection.

The faecal contents were diluted with
distilled water and sieved to remove large
faecal debris. After repeated washing it was
centrifuged at 3000 rpm for 10 minutes. The
oocysts were then spread out in shallow petri
dishes and covered with 2.5% solution of
potassium dichromate for sporulation.

Results and Discussion

Twelve species of Eimeria were found
in goats. Out of them, nine species have been
re-described, while three species were new.

E.arloingi, was found in 80, out of 528
positive samples, showing 15.15 %
prevalence in positive samples, while 3.03%
in total samples examined.

E.crandallis was second common
species found in 72 samples, representing
13.63 and 2.7 3% prevalence in positive and
total samples respectively.

E. parbhaniensis was, however, the
ninth species found in 30 positives samples.

Oocyst of Eimeria parbhaniensis

The prevalence of species was found
in goats only. The oocysts was typically large
in size and egg shaped or elongate, ovoid with
micropyle and micropylar cap. The oocysts
were covered with 2.0 to 2.8 um thick two
layered wall, the outer being thick while inner
thin. Both layers were smooth and yeilowish
green in colour. The micropyle was 8.0 to 12.2
pum wide, covered with well  developed

micropylar cap which was flattened at the
apex, having the shape of an inverted bowl. It
measured 7.2 to 14um in width and 4.2 to
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6.3um in height. The cap was yellowish green
in colour or in some cases colourless and
transparent. Though polar granule was
present, oocystic residuum was absent. The
un-sporulated oocyst contained a large
spherical sporoblast, filling the central portion
with 20.2 to 24.2um diameter. The sporulated
oocysts contained four sporocysts each with
two sporozoites. The sporocysts are ovoid in
shape and carrying a small stieda body. The
sporocystic residuum is in the form of two rows
of spherical granules lying in between two
sporozoites. The sporozoites lied transversely
and occupying entire space within the
sporocyst. One refractive globule was usually
visible.  The dimensions of the sporulated
oocysts have been summarised in Table 1. The
sporulation time of the oocysts was 96 hours,
while the species was found in 1.13 % of the
2636 goats examined from Beed district.

The species was earlier described
by Kshirsagar (1976 ). While comparing the
dimensions reported by various workers, it
was observed that the oocysts described
during present investigation were
comparatively smaller in size measuring 42.82
X 29.57uym, as against 51.0 x 30.0um
recorded by Kshirsagar (1976); but those were
slightly larger than those recorded by Nikam
(1983) and Jadhav (2002). Inspite of these
differences, because of its conspicuous
micropyle, large size, and smooth wall it
resembles with E. parbhaniensis, and
therefore it was considered as Eimeria
parbhaniensis and re-described in present
communication.

Table 1 :Sporulated oocysts of
Eimeriaparbhaniensisfrom goats.

Warticutars

Oacyst Average oocyst |
I {pm) inum)
Length of the oocyst (42.82)
Wiath of the oocyst 282-401 | (3157)
Length width ratio of the oocyst 12-15 (1.35)
Length of the sporocyst 82-10.2 (14.23)
Width of the sporocyst 52-13 (10.19)
Length width ratio of the sporocyst | 1.3-15 (1.39) J

232

Fig.1.Unsporulated oocyst of Eimeria
Parbhaniensis

Fig.2. Sporulated oocyst of Eimeria
Parbhaniensis

Table 2 :Dimensions of Eimeria parbhaniensis
oocystsfrom goats

| Authors Length of the | Width of the |  Average
l oocyst oocyst
Kshirsagar (1976} | 45.6 - 55.1 266-323 |51.0x300
Nikam (1983) 31.0-46.0 260-320 |36.75%26.15
Jadhav (2002) 33.0-470 260-323 |39.28x29.31
|
Present autnor i35.2-52.4 282-40.1 |4282x2957
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INTRODUCTION

Banana (Musa paradisiac L.) fruit is one of the most important
commercialfruit. Banana is a popular fruit due to its nutritive
value. It is the cheapest: source of carbohydrates, rich in
vitamins particularly vitamin B. It is also a good source of
K,P,Ca and Mg, At the stage of storage and marketing banana

ffers from many diseases. Mostly in storage banana are
aeteriorated by fungal pathogens Earlier reports indicate that
there are 106 post harvest diseases of banana from different
parts of the world. (Bilgrami, 1976, Knight 1982, Harnandez,
1984). Among these crown rot caused by Fusariumoxysporum
Is very common. Number of fungicidal and chemical
compounds belonging to different trades have been tried to
manage these diseases, Among the fungicides benzimidazoles
have been commonly used. However this group of fungicides
are known to cause resistance in the pathogen because of their
wide use in management of many discases of various crops.
Present paper deals with the effect of physical factors on
benomyl sensitive and resistant Fusariumoxysporum causing
crown rot of banana.

MATERIAL AND METHODS

The diseased samples of banana were collected from
localities/markets in  Maharashtra  state. The  pathogen
Fusariumoxysporum was isolated from the infected tissue by
using CzapekDox agar medium. Sensitivity of the isolates
against benomyl was determined by food poisoning test

*Corresponding author: Shama Mahadik
Department of Botany, Ramkrishna Paramhansa Mahavidyalaya, Osmanabad 413501 (MS)

Induction of benomyl resistance was also done by treating
spores through UV and EMS. Horsten (1979) FMS 4 stain
was used for further study. (Gangawane and Shaikh 1988,
Various temperatures were arranged in BOD incubator The
pathogen was inoculated at centreon CzapekDox agar medium.
These agar plates were placed in incubator at different
temperatures for a week. The growth was recorded every day,
The CzepekDox agar medium was adjusted to different pHbs
adding 0.IN HCL and 0.IN NaOH. The pathogen was
inoculated at the centre of the agar plates L The plates waie
incubated and growth was recorded every day up to a week.For
different light sources the coloured polythene sheets were
covered to petriplates containing CzapekDox agar medium
inoculated with resistant and sensitive isolate .Growth was
recorded every day up to a week.

RESULT AND DISCUSSION

Effecr of pH

Both the sensitive (FO6) and resistant (FMS FOJd) were
cultured on CzapekDox medium at different pH levels. The pll
was adjusted with IN HCL and IN NaOH. Results indicate tha
(Table No 1) growth of the resistant mutant was always higher
than that of the sensitive isolate at all pH levels pH 5 appeared
to be more favorable for the growth of both strains. Growth
was reduced below and higher pH levels in both the cases.
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Table 1 Effect of different pH on the linear growth(mm) of
Fusariumoxysporum isolates sensitive and resistant to benomyl
on CzapekDox agar medium

H Sensitive (Fo6) Resistant (EMS FO4)
Sr.No. Iepvels Days Days
3 4 5 6 7 8 Average 3 4 5 6 7 8 Average
1 310 12 16 20 22 22 170 15 30 35 42 46 52 366
2 4 1 13 1521 2226 180 16 22 38 45 55 60 393
3 § |0 14 20 2% 3545 253 I8 25 36 52 62 75 44.6
4 6 12 16 25 35 38 40 27.6 14 20 32 40 55 65 376
5 7 10 18 26 32 38 42 27.6 15 22 38 46 50 55 376
6 § 11 20 25 35 3535 268 10 22 32 36 40 40 30.0
C.D.P0.05=3.97 C.D0.05=3.97
P 0.01= 6.56
PO.01 =796
Effect of Temperature

The plates were incubated at temperature ranging from 5 to 45
C. Again the growth was found to be higher in case of resistant
mutant at different temperatures(Table No2) .The temperature
25 to 35 C was appeared to be favorable for the growth of both

~-ains. However sensitive isolate showed its higher growth

'35 C and resistant mutant showed its higher growth at 25 C.
Temperatures 5 C and 45 C were found to be unfavorable for
growth of both the strains.

Table 2 Effect of tempareture on the linear growth (mm) of
Fusariumoxysporum isolates sensitive and resistant to benomyl
on CzapekDox agar medium.

Sensitive (Fo6) Resistant (EMS FO4)

Sr.No. Teé“p Days Days
3 4 5 6 7 8 Average3 4 5 6 7 8 Average

1 5 6 8 9 9 1111 9 6 8 1010 11 12 93
2 10 9 13 14 16 16 17 141 10 12 16 16 18 20 153
3 25 10 15 24 30 32 35 243 18 32 38 41 52 62 405
4 35 2 20 30 35 45 55 27.0 20 22 35 42 55 60 393
5 45 4 6 6 8 8 8 60 7 8 8§ 9 9 9 83
C.D.P0.05=6.13

C.D0.05=7.38 P 0.01= 10.13

P0O.01 = 1219

Effect of light spectra

Plates were covered with different colour gelatin papers and

cubated for 8 days. Here also (Table No.3) growth of
resistant mutant was higher than the benomyl sensitive isolate.
There was quite large variation in the growth of both strains
under different light spectra. The growth of sensitive isolate
was maximum under the red light spectra while growth of the
resistant mutant was higher under red, green and yellow light
spectra.

Table 3 Effcct of different light spectra on the linear growth
(mm) of Fusariumoxysporum isolates sensitive and resistant to
benomyl on CzapekDox agar medium

Sensitive (Fo6) Resistant (EMS FO4)
Sr.No. Light Bpeetra Days Davs
3 4 5 6 7 8 Average 3 4 5 6 7 8 Average
| Normal 12 20 30 35 38 45 300 I8 32 38 41 52 65 410
2 Red 12 18 20 24 25 30 215 18 30 35 50 62 70 441
3 Green 10 12 14 20 25 28 181 17 32 40 45 00 68 430
4 Yellow 10 12 16 18 20 22 163 18 20 45 50 65 08 443
5 Blue 10 12 16 20 22 32 186 20 25 38 42 60 72 428
C.D.P0.05=3.00
C.D0.05=3.00 " 0.01=4.95
P 001 =617

CONCLUSION

Crown rot of banana was a major post harvest discase and
Fusariumoxysporum was prevalent in fungal pathogens

Temperatures 5 C and 45 C were found to be unfavorable for
growth of both the strains. pH 5 appeared to be more favoruble
for the growth of both strains. Growth was reduced below and
higher pH levels in both the cases. Sensitive isolate showed
maximum growth in red spectra while growth of the resistant
mutant was higher under red, green and yellow light spectra.
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The electrical properties of Li ferrite can be modified by substitution of Cd, Ti&Mn to make them suitable Sfor
microwave applications. Cd-Ti substituted Li-Mn ferrites with the chemical composition Li, ;Cd, Ti, Mny 1 Fes g0y were
prepared by standard ceramic technique .The single phase cubic spinel structure of the ferrites was confirmed by X- ray
diffraction analysis . The two probe method was used to measure the dc conductivity of the [ferrite sample. Resistivity

S Tt 2 o . . 24 4+ " - . .
studies show that resistivity p,. and p,. of the samples i the compositions increases as Cd™, Ti"" concentration increases.

Introduction

Lithium ferrites and substituted Li ferrites have

become most attractive materials for microwave
applications rather than garnets. The Li ferrite
LiFesOg has attractive electrical and magnetic
properties for microwave and memory-  core
applications[1-4]. These properties can be modified
by substitution of Fe™’ on either tetrahedral (A) or
octahedral (B) sublattices, thus allowing the material
to be tailored for specific applications [1,5].It has
been reported that the substitution of Ti* ion in Li
ferrite has some remarkable influence on magnetic
properties [6]. One can even predict the same for
electric properties. In this view .a composite non-
magnetic ion ( Cd and Ti ions) substitution in Li-Mn
ferrite can emerge out with much butter electric as
well as magnetic properties. Moreover . Li ferrite is
popular for its application as thermistor, but
sometimes as reported earlier the resistivity is low
[7]. Hence non-magnetic ion substitution can lead to
increase in resistivity [6]. In addition to this ,numbers
of researchers have discussed charge transport
phenomenon in Li ferrite [8-10], Li-Ti [11] and Mn-
Cd ferrite [7] but hitherto no atiempt has been made
to report composite non-magnetic ions substitution in
Li-Mn  ferrite. The present work is therefore
communicated.
Experimental

Mixed Cd and Ti substituted Li-Mn ferrites
with composttional formula Liys CdTi, Mg, Fea g,
Oy where x varies as 0 to 0.5 in step of 0.1, were
prepared by conventional ceramic method . These
samples were sintered at 1000 DC resistivity was
measured using two probe method. Dielecteic

measurements were studied using LCR meter
HP4284A model.
Result and Discussion

X-ray diffractograms (XRD) for all the
ferrites under investigation obtained using Phillips
Diffractometer PW1710 model. The XRD for higher
resistivity  is figure 1.The XRD
examinations of samples reveal that all the samples
exhibit single-phase spinel structure. No secondary
phases are detected in the XRD patterns of samples.

Compositional variation of resistivity as seen
in Figure 2 & 3 indicate increase in resistivity with
increase in Cd &Ti content. Cd*', Ti* being
composite —ion together localize Fe™* ions in the
system and tunneling of electrons by transfer
mechanism is retarded due to reduction of Fe*jones .

shown in

Hence, increase in resistivity (py. ) with increase in x.

3

FIE 1.XRD pattern of Linj Cd 0.5 Ti 0.5
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Conclusion

The  composite  non-  magnetic  ion
substitution especially in Li-Mn ferrite is reported for
the first time. Mixed Li-Mn ferrites were ignored for
the last 3 decades inspite of their application at
microwave frequencies as slated before. Therefore

properties in modified lithium-ferrites”, Ceram. Int.
41 (2015) 3293-3297
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350 the study “Hn  preparation and electrical
300 characterization of such materials 1s essential. The
25 / present work has made an attempt and observations
/ reported are increase of composite ion content has an )
w / effect of reducing the Fe ion responsible for
1% conduction and polarization in ferrites. Hence
pdc (© Jf_,.,aif increase in dc and ac resistivity with content of x is ‘
cm) ) W@/"' observed.
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Abstract: Ni** substituted Cu-Zn spinel ferrite with chemical formula NixCuosxZnosFe:O¢ were synthesized

by the chemical method. The stoichiometric amounts of pure elements were used for synthesis. The magnetic

behavior of materials were examined at room temperature and liquid nitrogen (L.N.).. The magnetic

moment was calculated from magnetization data.
Keywords: ferrite, magnetic.

1. Introduction

Magnetic  nanoparticles and  nano
assemblies with uniform size distribution are
currently of emerging interest because of their
extensive applications in memory storage devices,
catalysis, sensors, MRI, magnetically controlled
drug delivery, hyperthermia treatment of tumor
cells [1-3]. Among the materials explored so far,
spinel ferrites MFe204 (M=Co, Mn, Ni) are
emerging as promising materials especially for
biomedical applications. Compared with iron
oxides, spinel ferrites provide flexibility to
control both crystal structures and magnetic
properties by choosing different non-iron metals
in spinel ferrite backbone and controlling their
molar concentrations. Hence it is possible to
obtain great tenability in chemical composition
and bonding through the variation of chemistry
at the atomic level [4].

Anderson Dias et al. [5] have carried out
magnetic properties of sintered
Ni0.34Zn0.60Fe2.0604

powders. The results form hysteresis magnetic

form  hydrothermal
loops showed high saturation magnetization
(5000 < 47Ms < 7000G), low remanence (160 <4
Mr < 300G) and corecivity (22< Hc < 35 Oe)

soft ferrites. The

microstructural evolution was correlated to the

values as expected for
magnetic parameters and the relations between
them were discussed.

0.G. Mundada et al. [6] have reported
that as the doping concentration of Ti4+ ions in
Ni-Zn
magnetization of and nB at 80k gradually
decreases. D.N. Bhosale et al. [7] have measured
magnetization values of Cu-MgZn ferrite by
SQUID

magnetization (MS) versus temperature curves

ferrite  increases, the  saturation

technique and  the  saturaton
revealed the curve to be of type Q. The
monotonic increase in Hc with grain diameter for
ferrite compositions under invesuigation leads He
aD-1.

Woo Chul Kim et al. [8] have investigated
magnetic and structural properties of ultrafine Ni-
Zn-Cu ferrite by Sol-gel method. The magnetic
behavior of Ni-Zn-Cu ferrite powders fired at and
above 623K showed that an increase of the
annealing magnetization. The maximum
coercivity and saturation magnetization of Ni-Zn-
Cu ferrite power were Hc =96 Oe and MS = 68

emu/ g.
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Tatsuya Nakamura [9] reported that in Ni-
Zn-Cu ferrite (N1xZn0.8-x) Cu0.2Fe204. As x
the
reached maximum around a certain x (x = 0.4 for
These

results are similar to that of Ni-Zn ferrite. Both

increase,

magnetization value increased

Ni-Zn-Cu ferrite) and then decreased.

the spine structure change from the Neel collilear
structure to the Yafet- Kittle canted spin structure
and the Neel temperature variation are attributed
to the tetrahedral site preference of nonmagnetic
Zn2+ ions [10] which cause a reduction of the A-
B intersublattice super exchange interaction.

In the present study I report the magnetic
results obtained at room temperature and in
liquid nitrogen on Ni** doped Cu-Zn ferrites.

2. Experimental

The oxalates have been prepared by a
method Wickham [11] and
subsequently modified by Bremer et al [12] for
the preparation of Mn-Zn ferrites. The method
has an advantage over the conventional metal
oxide process in which acetic acid is obtained as
an 1mportant by product resulting from the
synthesis of oxalates using respective metal
acetate [13].

suggested by

The chemical used in synthesis of Ni
substituted Cu-Zn ferrites were reagent grade.
The chemicals used for synthesis were as follows:
1) Iron reduced metal powder Electrolytic Extra

Pure (99%) (Loba Chemie, India)

2) Zinc acetate A. R. (8. D. fine, India) (99.5%)

3) Cupric acetate L. R. (S. D. fine India) (98%)

4) Nickel acetate (Loba Chemie, India) (98%)

5) Oxalic acid A. R. (S. D. fine, India)

6) Glacial acetic acid A. R. (S. D. fine, India)
The balance

chemicals was a single pan balance having least

used for weighing the
count 10™® g. the solutions were prepared in
doubly disulled water.

The magnetization measurements were
carried out using EG and G Princenton Applied
Research  Model 4500 Vibrating Sample
Magnetometer. The EG and G PARC VSM is
operable over sample temperature range form 2.0
K 1000 C. Measurements of moments as small as
1x 10° Emu are possible in magnetic field ranging
from zero to 2T with conventional laboratory
electromagnets or 12T with superconductivity
solenoids.

Results and discussion:

Field dependent magnetization curves of
all typical samples recorded at room temperature
and in liquid nitrogen are illustrated in Fig. 1.
The variation in 4IIMs with Ni’* concentration
are given in table 1 and from table it is observed
that the values of magnetization recorded at room
temperature and LN increases with increase in

& ;
Ni1“* concentration.

Table 1: Compositional variaticn of 47Ms, ne and porosity for the ferrite system NixCuos

«ZnosFe:0qat R. T. (300K) and L. N. (77K)

. Mol. Wt 47Ms(300K) ns(300K) 47Ms(77K) ns(77K) P
Gauss emu Gauss emu
0.00 240.16 3640 2.34 6663 4.29 10
0.05 23991 3886 2.50 6915 4.45 10
0.10 239.67 3601 2.30 6960 4.45 12
0.15 239.43 4348 2.78 6860 4.39 6
0.20 239.18 4424 2.83 7482 4.78 14
0.30 238.70 4539 2.90 7370 4.20 8
0.40 238.22 4850 3.09 6927 4.42 2
0.50 237.74 4756 3.01 75929 4.81 3
NAAS 2019: 3.23. Indian Citation Index. Impact Factor CIFactor: 4.5 112
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Fig. 1 Saturation magncttzatlon for NixCuos.ZnosFe20s sintered at 1000 C recoreded at room

temperature and L.N.

Compositional variation of magenetic moment
ng

The compositional variation of saturation
magnetization with field are shown in figures.
The figure (a) denotes M—H variation at room
temperature (300K) and figure (b) denotes M—H
variauion at liquid nitrogen (77K).
From the values of Ms at R. T. (300K) and at
liquid nitrogen (77K) the magnetic moment “ns”

have been calculated using the formula
__(Molecular weight) X Ms
o 5585 X ds

Where ds 1s density of sample

Ms = (1-P) os ds
Where ©s = saturation magnetization (emu/g.)
P = porosity

From  the  wvalues of

saturation
magnetization in emu/gm the actual values of n»
and the values of NixCuos-xZnosFe20s where X =
0.00, 0.05, 0.10, 0.15, 0.20 0.30, 0.40, 0.50, have
been calculated for the two temperatures namely
300k, 77k. Data on molecular weight 47Ms, ns
and porosity have been tabulated for various
values of x in given table.

Form above table it is observed that the
values of 47Ms and ne increase with addition of
Ni2* ions. This increase in magnetization with
addition of Ni** can be explain on the basis of
magnetic moments of Cu®* and Ni**.

* (2.3 ps) has greater magnetic moment
as compared to Cu’* (1.3us) and both the ions

LNAAS 2019: 3.23. Indian Citation Index. Impact Factor CIFactor: 4.5 113




Contemporary Research in India (ISSN 2231-2137): Vol. 9: Issue: 3 Sept., 2019 (www.contemporaryresearchindia.net)

occupy B-sites. Also with addition of Ni** ions
the concentration of Cu®* ions decreases which
results 1n increase in magneuzation due to
increase in magnetic moment at B-sub lattice.

The wvariation in magnetization Ms is
attributable to the density of the sample. The

following table 2 is given in justification to the
above statement. It is observed that the sample,
which has minimum porosity 1. e. high density,
shows magnetic

with low

greater magnetization Or
While the

magnetization has maximum porosity.

moment. sample

Compositional variation of x (Ni**), t (Zn’"), 47Ms and porosity.

x (Ni*) | T (Zn™)
0.50 0.45
0.05 0.45
0.4 0.50
0.00 0.50
0.40 0.55
0.05 0.55

47Ms | Porosity %
4880 1
3997 10
4850 2
3640 10

422 1

3207 14
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Study Of Phyllosphere Fungi Of Some Ornamental Plants
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Abstract — The present investigation was performed to observe the phyllosphere fungi of some
ornamental plants.The leaf surface is exposed to air currents .With the air currents certain
microscopic objects are carried to leaf surface. Ornamental plants are commercially important
grown in either open field or under glass house condition. Fungi are found every where.leaf
surface provides a suitable environment for microbial growth. Phyllosphere fungi where isolated
from Hibiscus rosa sinensis and Ixora coccinea , fungal species isolated were Aspergillus
Curvularia and Fusarium .
Key words —Ornamental plants ,phyllosphere, fungi

Introduction —

The term phyllosphere was introduced by Last (1955) to denote the leaf surface environment..Leal
surface provides a suitable habitat for the growth .reproduction and multiplication of
microorganism because the surface medium of leaf comprises of exudates .chemical compounds
resulting from biological activity of various microbes. (Deepika Chauhan et al 2014). Fungi are
found everywhere such as in water. air and soil. The causal organisms responsible for various
plant diseases comes through different agencies. Lot of investigations have been carried out on
phylloplane flora of leaf surfaces of plants grown for various purposes. {Abdul latief’ Abadi
.1990,Bharat Rai et al 1980, Kiss 2003,Steven E. et al 2003.Sandeep Shukla,R.B.Sharma
2016).0Ornamental plants make environment beautiful and keeps it refreshing .Many
physical.chemical and biological factors brings various changes in population of fungi and due this
fungi shows variation in their occurrence. Microbial communities of leaves are diverse and include
many different genera of microbes. lnteractions between microorganisms are antibiosis and

Material and Methods —

Sample Collection : The fresh leaves of China rose and Ixora were collected from various localities
and brought to laboratory.

Isolation of Phyllosphere fungi :
Phyllosphere fungi were isolated from leaves of test plants through leal washing technique

( Aneja 2003).The collected leaf samples were placed in 250 ml conical flasks containing 100 ml
sterilized distilled water. The conical flask was hand shaken for homogenous suspension for about
30 minutes.This suspension was used for further study. One ml of suspension was poured in to
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petriplates containing sterilized PDA medium. Incubated for Then petriplates for seven days.After
incubation fungi were observed and recorded,

Result and Discussion :

Fungal Species from both leaf surface of plants

Sr.No. | Name of the | Surface of the | Fungi Season Colonies
plant leaf _
I Hibiscus  rosa | Dorsal o Aspergillus | Rainy 12
Sinensis species
o Curvularia 3
Species
o Fusarium 7
species |
Ventral 7
o Aspergillus
species 4
e  Curvularia
Species 9
e [usarium
species
Dorsal o Aspergillus Winter | 7
species
o Curvularia 4
Species
e Fusarium 3
species
Ventral 5
o Aspergillus
species 3
o Curvularia
Species 3
e Fusarium
species
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Dorsal o Aspergillus Summer | 3
specieys
o Curvularia 2
Species
e Fusarium 4
species
Ventral o Aspergillus 3
spécies
o  Curvularia 2
Species
* [Fusarium 4
. species
2 Ixora coccinea | Dorsal o Aspergillus Rainy 7
species
o Curvularia 6
Species
o Fusarium 10
species
L ]
Ventral e Aspergillus 8
species
o Curvularia 7
Species
e Fusarium 12
species
Dorsal o Aspergillus Winter 3
species
o Curvularia 4
Species
e [usarium 3
species
Ventral o Aspergillus 6
species
e Curvularia 7
Species
o Fusarium 9
species
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Gupta(1972) observed the effect of exracts of Phormidium foveolurum on Maize seedlings. Mchata
et.al.(1999) studied impact of extracts of higher plants and algae on rice seedlings, Shakuntala
(1991) observed effect of algal extracts on crop seedlings.Fayza and Zenaib (2008) observed
increase in germination and growth parameters of Lettuce plant by Chlorella vulgaris as
biofertilizer.

Effect of different extracts of Phormidium mucosum on seed germination of three legume
crop plants showed results in table |, table 2 and table 3.In control, the germination was recorded
similar 65% in legumes in Chickpea with 5.6cm shoot length and 4.4cm root length, 5.5¢cm shoot
length and 4.6¢m root lengths in Green-gram and with 5.5¢cm shoot length and 4.2cm root lengths in
Black-gram.

The three legume crop seeds germinated with cold water, methanol, and ethanol shows similar
percentage of germination (75%) with moderate shoot and root lengths. Ethanol extract shown 75%
seed germination in Chickpea with 5.8cm shoot length and 4.8cm root length, 6.2cm shoot length
and 4.8cm root lengths in Green-gram and with 6.7cm shoot length and 4.6¢cm root lengths in
Black-gram and followed by methanol in Chickpea with 4.6¢m shoot length and 4.5¢m root length.
4.8cm shoot length and 4.6em root lengths in Green-graim and with 4.6cm shoot length and 4.3cm
root lengths in Black-gram (table |.,table 2 and table3) Similar types of observations were recorded
by Kamble (2008) while studying effects of Hvdrodictyon reticulatum and Spirogyvara plena on
Moth bean.

From the above results it was observed that, blue green alga Pharmidium mucosum contains
growth promoting substances which gave promotive effects in germination of legume seeds.

CONCLUSION:

From the present investigation it is concluded that. legume seeds treated with extracts of alga
Phormidium mucosumshows enhancement in germination, shoot length and root length .The algal
extracts prepared in hot water, chloroform and petroleum ether also shows stimulatory effect on
legume seeds followed by cold water, methanol and ethanol. The present investigation reveals that
blue green alga Phormidium mucosum contains certain growth promoting substances which
enhances seed germination.
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Dorsal

o Aspergillus Summer |3
species
o Curvulariu -
Species
e [usarium
species 4
Ventral
o Aspergillus
species 3
e Curvularia
Species -
o [usarium
species 2

During the present investigation .it was reported that the species of Fusarium and Aspergillus were
frequently seen on dorsal and ventral surface of both test plants, Remarkable variation was seen in
summer ,may be due to fluctuations in the temperature.
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Structural and magnetic studies on Cu substituted Co-Zn ferrites

K. K. Patankar, D. S. More, V. J. Deshmukh” and V. B. Helavi
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*R. P. College, Osmanabad, India

Abstract : Cu substituted Co-Zn ferrite were successfully synthesized by Sol-gel
combustion route. Structural parameters like lattice parameter of crystalline unit cell,
grain size, micro-structural strain revealed a random variation with Cu content unlike to
that reported earlier. The magnetic parameters measured from VSM studies also showed
unusual variation, which is again not observed till date. It is explained in terms of lattice
distortion caused due to Cu substitution. The lattice distortion on Cu substitution is due to
Jahn Teller effect. The magnetic parameters namely retentivity and coercivity show
variation with magnetic field suggests that these materials can be used for stress sensing

application.
Keywords: Magnetic materials; Ferrites; Sol-Gel route; Magnetostriction; Hysteresis.

Introduction

The general formula of spinel ferrites is MFe20s having Fd3m space group. These
materials are technologically important due to their interesting applications in many electronic
devices, biomedicines, magnetic recording media, magnetic storage memory devices, magnetic
fluids for storage, magnetically guided drug delivery, biosensor, magnetic resonance imaging etc
[1-5].

The CoFexOs has been extensively investigated because of its superior properties like
high chemical stability, cubic magneto crystalline anisotropy, magnetostriction, coercivity as
well as strong electrical insulation in comparison to other ferrites [6-8]. Moreover, significant .
mechanical hardness and moderate saturation magnetization at room temperature, high

sensitivity of magnetic induction to applied stress makes it popular as Stress Sensor [9-12].

Volume 9 Issue 11 - 2019 281 www,joics.org
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These properties of CoFe2Oq are important for its use in magneto elastic sensors [13] and as the
magneto elastic component in oxide based “multiferroic” composites.

Cobalt ferrite has a partially inverse spinel structure in which both sites i.e tetrahedral ( A
site ) and octahedral ( B site) containing a fraction of Co** and Fe** cations. It is generally
accepted that a large fraction of Co®* ions are on the B- site and the remaining are on the A- site,
which usually depends on the synthesis method as well as on the heating rate and time [7]. The
magnetic property of cobalt ferrite depends upon concentration of Co?" at B-site of the spinel
structure. Therefore discrepancy in the cation distribution of Co?* ions in CoFe204 caused due to
structural changes can affect the physical properties like temperature dependence of magnetic
susceptibility, permeability and magneto- mechanical hysteresis.

Co-Zn FezO4 is hard magnetic material and is known for its good chemical stability and
high curie temperature, high electrical resistivity, very low eddy current losses which are
essential for high frequency magnetic application, stress sensing and magnetic recording [14-15].
Co ferrite has inverse spinel structure where as Zn ferrite has normal spinel structure [16]. A
number of papers have reported cation distribution especially for Co and Zn ions at either A or B
sites depending upon site preference energies [17-19]. Zn substitution in place of Co is expected
to show tunable changes in magnetic properties, which has been already reported and it is due to
non-magnetic ions substitution in place of magnetic ions. They do form different magnetic
structure with cluster spin glass like behavior [20]. The Co-Zn ferrite is already studied by
different researcher who has reported decrease in magnetization with increase in Zn
concentration [21]. It was also noticed by some other co-workers that Zn substitution reduces the
curie temperature of ferrite [22-24].

Cu substitution in Co-Zn ferrite enhances the magnetic properties was already reported
by mane et.al [25]. Cu when substituted in place of Co can exhibit different properties was also
reported in literature {26-28]. It is also known that there are number advantages in substituting
Cu in place of other metallic cations especially in spinel ferrites[29].

1. High mobility of Cu ions during diffusion when green powder are being sintered

leads to higher densification at relatively lower temperature [29].
2. OF. Caltun et al., 2001 [30] also found improved electromagnetic properties at x =
0.2 and suggested that the specific amount of Cu substitution (x = 0.2) was favourable

for the grain growth of Nipg.xCuxZno2 FeyO4 ferrite. Rahman et al.[31] worked in the
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same composition range and stated that the partial substitution of Ni2+ with Cu2+ (up
to x = 0.25) influenced the magnetic parameters due to the modification by cation re-
distribution.

3. Hsu et al..[32] Cu substitution for Ni in Ni-Zn ferrite would enhance the densification
of the ferrite and subsequently increase the permeability value as well as saturation
magnetization value and decrease the coercivity of the sintered ferrite. Su et al. [33]
stated that the presence of Cu ion up to 4 mol% activated the sintering process
leading to increase in density and decrease in magneto crystalline anisotropy constant
of Ni-Cu-Zn ferrite.

With these different views, the present paper communicates Cu substitution in hard core

ferrite like Co-Zn with a view to explore its applications in electronic materials, Co-Cu-Zn
ferrite was prepared via sol-gel combustion method. Sol-gel combustion route is adopted because

it is rapid, one step and low cost method for preparation of ferrites.

Experimental:

The spinel ferrite system were prepared from solution combustion technique. Highly pure
AR grade (99.9%) materials like Cobalt nitrate Co(Nos)2 .6H>0, Copper nitrate trihydrate
(Cu(NOs3)2 H20, Zinc nitrate (Zn(NOs), . 3H20), Ferric nitrate (Fe(NO3)2.9H20 were used as
starting materials. Copper substituted Co-ZnFe;O4 nano-particles with generic formula Cogs.
xCuxZnosFe204 (where x= 0.00,0.05,0.1,0.15,0.2,0.25) were synthesized. Fuel used was citric
acid (C¢HsO7). It was preferred because of its better complexing ability and low ignition
temperature (200-250°C) when compared with other fuels commonly used in wet chemical
methods. A proper oxide to fuel ratio was maintained for initiating the combustion mechanism.
The stoichiometric proportion of metal nitrates was added to 100ml de-ionized distilled water to
form a homogeneous solution. Then the entire solution was maintained at pH 7 and thereafter it
was stirred magnetically in the temperature range of 80 — 100°C until the entire mixture turned
into viscous dry gel. The dried gel was then transferred to a hot plate for ignition by citric acid
assisted self- propagating combustion reaction. The gel was burn out completely to form a fluffy
loose powder of nanoparticles of Cu substituted Co-Zn ferrite.

The following chemical reaction explains the product formed.
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(0.5-x)Co(NO3)2 + xCu(NOs)2 + 0.5Zn(NOs)+ 2Fe(NOs)2 + CeHsO7 —> CoosxCuxZnosFe204 +
4H,0 T+ 6CO2 T+ 5NO T

The ash like powder was grinded and pelletized into a disc of lcm diameter and 2-3 mm in
thickness. Finally, the pellets were final sintered at 1200°C for 20 hrs to obtain the final product.
To understand the kinetics of the solid state reaction, Degree of transformation (e) in solid state
reaction was calculated from qualitative XRD analysis Structural and magnetic characterization

of the samples was carried out using XRD, SEM and VSM.

Results and Discussions:

The X-ray diffractograms of X= 0 to 0.25 compositions are shown in the Fig.1. The XRD
reveals single phase Cubic spinel type of crystal structure in every composition. The refection
planes are indexed and are pertinent to the cubic FCC type of structure normally exhibited by the
ferrites [1-4]. The lattice parameter calculated using Bragg’s Law show random variation with
variation in Cu content (Fig.2). This is unlike to those reported earlier for other Cu based mixed
ferrites [34-36]. However there is one evidence of nonlinear variation with Cu content as
reported by D Ravinder (37) but lacks in explanation of the variation. Generally, in a solid
solution of mixed cations, the lattice constant either linearly increases or decreases depending
upon the miscibility range with composition [34]. However, in the present case, a total deviation

from the general rule can be associated with various parameters like microstructural strain [35]

developed during sintering, difference in diffusion coefficients of cations [29] as well as Jahn
teller effect exhibited by Cu ions [38].

The random variation in lattice constants are not reflected in the variation of X-ray
density with composition[Fig.3]. In fact, it increases with increase in Cu content. The hopping
length between cations at A and B sites calculated using the formulae given in references [39,40]
vary randomly with Cu substitution[fig.4]. This is again unlike to that reported earlier[39]. i
Hopping lengths in tetrahedral sites (LA) and in octahedral sites (LB) is the distance between the i
magnetic ions at the respective sites and can be calculated using the following relation,

LA =(a/4)*1.732 and  LB=(a/4)* 1.414 B

This random variation of hoping lengths at tetrahedral and octahedral sites can be l
attributed to Jahn teller effect due to Jahn teller Cu ion substitution. This is schematically shown

in Fig.5. Cu™ has 9 electrons in its d orbital. It exhibits degeneracy. For removing the

Volume 9 Issue 11 - 2019 284 WWW.joics.org




Tournal of Information and Computational Science ISSN: 1548-7741 E

| degeneracy and to lower the crystal field energy it distorts itself to remove the degeneracy. This

| is Jahn teller effect.

| The Crystal field view depicting the splitting of the d-orbitals is shown in Fig.5 The )

; levels aligned with the two more distant donor atoms like Cu ion along the z-coordinate

| experience less repulsion and so drop in energy (dxz, dyz, and dz2), while those closer to the in-

‘J plane donor atoms (dxy, dx2-y2) rise in energy(Fig.5). The Metal- Oxygen view of the splitting

j is that the dx2-y2 in particular overlaps more strongly with the ligand donor orbitals, and so is

‘ raised in energy. Note that all d-orbitals with a *z’ in the subscript drop in energy. Splitting of the

| d-subshell by JahnTeller distortion eg t2g energy dxz dx2-y2 dyz dxy dz2 Cu(ll) in regular

| octahedral environment Cu(Il) after J-T distortion is shown clearly in the fig.5. |

| Thus, lattice distortion has relevance to the anomalous lattice parameter variation and

even for hopping lengths with Cu substitution in these particular mixed Fe=Zn--Co ferrite series

[41].

| The result of kinetic curve for the representative sample i.e. Co03Cuo2Znos FexOs s
shown in Fig.6.. It is clear form the fig.6 that the degree of transformation in the reaction after 1
hour reaches 0.98 at 900°C where as reaches 0.93 at 1000°C.. The reaction rate was found in
close agreement with Jander model {42.].

The SEM images for the present ferrite series is shown in the figure 7. I t is clear from the

micrographs that the grain size increases with increase in Cu content. However, well stacked uniform

grains are reflected only in x =0.15 and x = 0,2 compositions. There is a evidence of dense samples

formed without inter and intra granular pores. This can be co-related with increase in X-ray density with ‘
increase in composition. The physical density also has increased with increased in composition. !
|

The Hysteresis of the entire ferrite series is shown in the figure 8 with retentivity and

coercive field variation with Cu content (x) shown in the insets. The results are unlike to those
reported earlier for other Cu substituted ferrites or for those prepared by some other routes [ 32,
33]. It is seen clearly that the Retentivity and Coercivity is minimum for x = 0.15. This can
be co-related to structural changes as seen in Fig.4. The hopping length within cation at both A ; ‘
and B sites is maximum for x = 0.15 Cu content. The increase in length decreases the interaction i
between magnetic spins and thereby reducing the residual magnetization and Coercivity in this
particular composition. This can also be co-related to decrease in magnetization for x = 0.15 Cu i ‘
content. Despite the well stacked grains in X = 0.15 composition as seen from fig.7, the vital ; ‘

magnetic parameter are reduced to minimum. This anomaly is again explained in the light of
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Jahn teller distortion [Fig.5] reflected in compositional variation of lattice parameter and

hopping lengths [ Figures 2 and 4].

Conclusions: XRD confirms single phase formation in ferrites. Distortion in the lattice despite
due to Cu doping accounting for random variation in lattice parameter. Kinetics of the solid state
reaction is in conformity with Jander’s model. Hopping length variations also asserts the
distortion of the host lattice. The magnetic parameters show minimum values for x =0.15

composition.
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1. Introduction: Michaelis-Menten Enzyme Reaction

Enzymes are biological catalysts that alter the rates of reactions in cells without being, shanged themselves during the
course of a reaction. A biochemical reaction almost invariably has an eutput which is not necessarily linear. Such nonlinear
phenomena involving enzymes have been explained by several people, amongst them Michaelis and Menten are worth
mentioning. Following the law of mass action [17], there are many mathematical models with a Michaelis-Menten type
output. Michaelis and Menten in [1, 2] studied a simple enzyme reaction. If an enzyme FE,, combines with another reactant
S, and gives rise to an intermediate substance I, and this intermediate splits into two substances one of which is the original

enzyme [, again and some other substance Q. The reaction can be written as
E.+S.=21.—=E,+Q

Michaelis Menten Equation is

_ Viax [S]
T K + [S] (1)

where V is the velocity of the reaction, Vipax is the maximum velocity of the reaction, [S] is the concentration of the substrate
S, K, is the Michaelis constant.

Michaelis Menten Plot:

Some enzyme reactions like Michaelis-Menten reaction are studied by L.S. Dai in [3-5]. In [6-3] D. Erle and others and C.

Escher study some enzyme catalyzed reactions where they show the existence of oscillations, limit cycles and the conditions
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phenomena involving enzymes have been explained by several people. amongst them Michaelis and Menten are worth
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where V is the velocity of the reaction, Via is the maximum velocity of the reaction, {S] is the concentration of the substrate

S, N, is the Michaelis constant.
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Figure 1. Plot of equation (1) taking V,,,, = 3 and K,, =2

required for the associated biochemical reactions. The mathematical model corresponding to this simple reaction can be

derived, considering a general enzyme reaction, as follows [16]:

Dy — Dy, Dy =0
pDy + gDy = (p+q) Dy

Do+ E=ED;, = E+ P

The differential equation corresponding to this enzyme reaction, can be writlen as

1 S : ;

= [Di] = [Do] = by [D1] = k| D1 JP[D2)"

: g (2)
d - L P VD]

JE‘DJJ—-kz[DL} [Dg] —l’.‘ T ‘Dg]

where V' represents the velocity of the enzyme reaction, & is some constant. After adjusting the constants the equations

hecome

i =a—br—a"y"

dr 3)
. (3)

Wy _ e Y

dr y+1

where a = ”)"] A.._-;'l’l‘. ‘:hr—ril‘ b= Af;A‘;;I =) and ¢= ll\» lk wea he second term in the equation (3) nmlu‘ly 'T"&Ll

when considered from a prey-predator point of view, represents the tvpe 1l functional response of Holling.

2. A Generalised Enzyme Equation with a Michaelis-Menten Func-
tional Response Term

C.5.Holling studied the factors involved in the utilization of resources by predators. He described the chianges in the feeding
rate of organisins as “the functional response term”. He showed that there were three categories of functional response [9].
Type 1. Refers to animals which consume food proportional to the rate of their encounter with food items.

Type 2. Where the organisins take some time to eat and to capture their prey.

Type 3. In this category the organism will not consune the prey if it is helow a certain threshold density.

There is a remarkable paralle! between enzyme reactions and the predator-prey Holling functional response. The Michaelis-

Menten enzyme reaction follows o type 2 functional response.” Keeping this type of functional response in mind the foilowing
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model is proposed and analysed.

R N

dt 4
d il ( )
Ay _ o G

dt y+1

For the purpose of understanding and analysis, b =0, p = 2, ¢ = 1 are taken. Equations (1) reduce to

dx 3

_— ==

dt (5)
dy _ G2 _ G

at YTy

The equilibrium points of equations (5) are

(}_ [(f B m] . 20+ ¢ + e — "lu)

20

and

‘ 2 S T
(l [(lﬁ\/m}’ =20 4 ¢ + eV 4(1.)

2 2a

Linearising the system (5) about its equilibrium point, the Jacobean matrix is

=2y £h

M =
i 3 " 3
2-’--‘0',UU Ry ad , ; Tyl iy

I+ yo LT o L+ 3o

where the elements in the linearised matrix are to be treated as the functions of the parameter ¢. The characteristic equation

of this matrix has the form A2 — SA+ D = 0 where

clo o

S(c) = the trace of M = —2woyo + 00 + :
( ) f oo 1] 1+ y“)l | 4+ 1o

and
g2 2 2
2exiyh CrpYo

D = determinant of M = - ———
(L4 ) L+

The two eigenvalues of this matrix Ay and A2 are function of ¢

1
Ay de = [S(CA) + /5% (0) 4D(c)]
A Hopf hifurcation occurs when the real part of the eigenvalues is equal to zero and the imaginary part is nonzero. Solving

for the parameter ¢ after setting the trace to zero

(1). =2woyo + a6 + 7y — 1T =0 = ¢ = (xo ~ 20) (1 +30)*

(2): % (Trace) = ﬁ—%)’f S

T+yo

(1) is the non-hyperbolicity condition and (2) is the transversality condition. Thus showing the existence of a Hopf bifurcation

for the parameter ¢. A simulation of the limit cycle is shown in Figure 2
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Figure 2. A limit cycle of equations (5) for the values of the parameter o = 1.8; c = 1 p=2; ¢ = 1.

3. Qualitative Analysis of Trimolecular Reaction

From the chemical reactions the dynamical equations corresponding to Belousov’s reaction [9, 10] can be represented as

@ = [4] - K. [B] - K2 [B] [C]"

d ([‘;] = I [B)"[C)" - K5 [C]

where the square brackets denote the concentration of the substance. K, Ky, Ky are the reaction rates, p and g represent
the munber of molecules of the chemical B and C. After readjusting the constants and relabeling the concentrations, this

equation can be written as

di .
=1—gz— 'y

g
“y L
= b(e"y" —y)

I

where 2.y > 0, integers p,g > 0 and parameters a > 0, b > 0. A particular case of trimolecular equations i.e. p+q =3 is

discussed. Let p =1, g = 2. The following result given in [8] is used.
Theorem 3.1 ([8]). Suppose that p.g € N, g > 1,

a>0 b> 2L
q—1

1
P o a-1 T
u<uu:(%)r and
pP+q-—

ﬂz( p )" blg—1)—a )" l*]
alp—1)+b(g-1) ((r{p-l)—‘rh(q—l). B

(). If b # % then at most one limit cycle arises from a Hopf bifurcation. The cycle is stable when b > W

and unstable when

a9 . alp+2¢—1)
g—1 g-1

(i), If b= 5&%}- then at most two lirmats eycles arises from Hopf bifurcation.

To satisfy the conditions of this theorem, the values of the parameters are taken as p =1, ¢ =2, b > 2a

a>ay= u—l- —i
R TR B
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() (5)-

Let us take = ‘;l) =0.2b> §, =04

Therefore b —b+a = 0 = b = 0.7236 or 0.2764. Take b = (.7236 (b>2a). Thus p=1,g=2,a = 0.2, b=0.7236, The

plot corresponding to these values is shown in Figure 3.

Figure 3. Unstable limit cycle in system (6) with a = 0.2, b = 0.7230.

The system is

d—m- =i=1-02z - :L'g,u“),

dt

i—‘: =i = 0.7236 (xy® - y) .

For Case (ii) of the theorem, if @ = 0.16 then

_alp+2-1)  (0.16)(1+4-1)
N g-—-1 - 1

b

= 0.64

Therefore take p = 1, ¢ = 2, a = 0.16, b = 0.64. The system (6) is

dx
dt
dy
dr

I

=1-=0.16r —.ry°

= 0.64 (.L‘yg - y)

I

A limit cycle arises which can be seen in Figure (4).

Figure 4. Phase plane of system (6) with parameter values pP=1,9=2 a=0.16, b = 0.64,

The system is & = | — 0.16z — 2%, § = 0.649 (2y® — y). Further, let b = 0.8,

()5

(7)
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b —b+a=0
a=b—b =08-061=0.16
Therefore take p =1, g = 2, a = 0.16, b = 0.8. The system (6) is
i=1-016x -y’

§=08(zy’ - y)

-2 . . S
M) which can be seen in Figure 5.

A stable limit cycle arises since (b ] —T

Figure 5. Stable limit cycle in system (6) with parameter values p = 1, g = 2, a = 0.16, b = 0.8,

The system is & = 1 — 0.16x — 2%y, 1 = 0.8 (wy* — ).

4. Conclusions

Starting with a simple enzyme reaction a dynamical system is derived,

The similarity between Michaelis-Menten enzyvme reaction and the Holling Tyvpe 2 predation term is shown.

s A dynamical analysis of the generalized enzyme reaction is performed.

The criteria for the existence of limit cycles and Hopf Bifurcation is studied.

e Using different values of the parameters the phase portraits are plotted.
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ABSTRACT

Protcins, carbohydrates and fats were estimated in gastrointestinal round worms Oesphogostomuy; .. -

columbianum, (Curtice, 1890), O. asperum (Ralliet et Henry, 1913), Bunostomum trigonocephalum
(Rudolph, 1808) of Ovis bharal inhabiting various region of intestine. These chemical composition
responsible for antigenesity of parasite and cataloguing their constitute molecules so as to perform
metabolism .Protein comprises from peptones ,albumins, globulins, albumoses and purine bases as
protein fractions segregated from the round worms ,protein concentration determined with including
nematodes ,is usually calculated by multiplying their total nitrogen content. These proteins amount
available in the form of enzymes, neurosecretory hormones and metabolic compounds which determine
life expectancy .Carbohydrates which is core sources of energy found as stored nutrients ,primarily in
the form of glycogen which estimated from female worm 5.7 % of the fresh weight and 66.00% of total
body glycogen are in the body wall .Fats constitute 1.2-1.9 % of fresh weight and 10.8-10.9 % of the dry
weight of the body .Comparatively carbohydrate content was much higher which metabolize very
efficiently under anaercbic condition by fermentation in energy production.

Key Words — Biochemical parameter, Round worms, Ovis bharal and Avrangabad.

INTRODUCTION .

As roundworms have an alimentary tract simply that most exogenous profeins are ingested and
digested inside the alimentary canal where the secretory mechanism occurred” that 15 holocrini¢ and
merocrinic; In addition to this after extraction of intestine conclusion , it concludé; lhat endopeptidase
and exopeptidase activity accomplished. Though the proteins not to be absorbed through the living of
digestive tract, even though luminal digestion, the resulting amino acid and peptides are utilized via this
route. However the roundworm cuticle is permeable to H,O, few ions as well as hydrophobic
antihelminthics, which unlikely that uptake of nitrogenous compounds via this patch is of common
phenomenc:n'but also few evidences that absorption via the gut may be supplemented by uptake via the
cuticle. Proteins comprises from longchains of amino acids, linked with peptide bonds. Generally preicin
structure reveals considerable variation both in amino acid sequence and its gross morphology. As
proteins perform various functions in all the tissues like structural, supportive as well as functionil’
(enzymes, hormones antigens etc.)Proteins in combination with carbolydrates and lipids form
glycoprotiens as well as lipo proteins. As proteins available in two form viz.soluble (H,Osoluble) und
insoluble.the solubie proteins consist of enzymes, hormones, antigen, phospholipids, lipoproteins ail
glycoprotiens; While as insoluble proteins sclero proteins, collagen, keratin albumin etc. which utilized
for support protecion in nature. It is observed that the proteins contents of male parasite are higher than
female .The primary oocytes of O.columbianum , O. asperum and B. trigonocephalum had granulm
structure with the presence of amino acid ,seudoglobulin and protamines the participation of proteins in
the formation of layers of egg shells. It is observed that nematodes protcms are having antigenic
properties. Amongst these proteins acts as proteases and inhibitor against host digestive enzymes, while
metal protelns like haemoglobins acts as oxygen carriers; usually the protein metabolism reaches at peak
Jevel during' the egg production in roundworms.'O. columbianum female has 8.4 mg of water. soluble
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TO?einé while male shows 9.4 mg of protein per gral wet welght, O. asperum male has 9.2 and female
-8 mg of soluble i)fotein per gram wet weight. Al the II__I_,St_-B. tigonocephalum male has 9.6 mg of soluble _
rotein where as female 7.9 mg per-gram wel welglit; The insoluble proteins associate to structural .
roteins of nematodes were hydrolyzed by potassium hydroxide and estiq_nated by Lowry et al
1ethod(1964). - * | _

Carbohydrates are the principle energy reserves in the adult stage of these nematodes; variation can
© seen in their quantity composition, mode of metabolism, by the factors of stage development, sexual
imorphism, seasonal fluctuation and varieties of host and parasite. As carbohydrates. are more available
0 animal parasites than to glucose and trahalose. The chemistry of glycogen shows different in the
lycogen biochemical content in the molecular chain length between the host and parasites and from .
)arasite to parasite. O S A '

An author has been attempted to understand the carbohydrates metabolism of the three parasites i.e. .
J.columbianuym , O, asperum.and B.. trigonocephalum In carbohydrates metabolism the study of w1
rlucose, glycogen, pyruvate and lactate level were studied which fumish the fundamental data for '
ubstrate and their intermediately metabolites, likewise focus is given on certain essential enzymes in
>arbohydrate metabolism such as LDH,SDH.MDH,PK and PEPCK by which possibie to percept an idea

>f metabolic pathway through energy is derived by thé parasites. To support this experiment certain ﬂ_\*
>onfirmatory process were conducted on survival parasites with KCN, Nacl and tetramisole inhibitors of - =

various pathway of energy metabolism and their influence on nematode parasite activity observed. The =
influence of pure oxygen, CO, -and nitrogen gas phase on general activity and survival of the parasite s |
was undertaken. O.columbianuin male has 6.5 mg of glycogen per gram ;and female has 5.5 mg of

glycogen; O asperum male has 4.2 mg of glycogen per gram andf’ femq]c has 5.7 mg of glycogen; B.
trigonocephalum _1-_n_:_:}'l_f_: has 5.3 mg of glycogen where -as female has 5.9 mg of glycogen. The glycogen
level of these three parasites shows slight fluctuation between male and female parasites.

As carbohydratés and proteins comprises the form of nén:gtod_é similarly fat also one an important A
biochemical component; lipids triacyglycerols are the most predominant storage form of energy, which"
continuously being degraded and resynthesized; several factors . increase cAMP level thercfore the
activity of lipids constitute about 1:1 to 1:7% _of the fresh weight and 10:7% of the ;'c_f_x:j@waight of the
'bo'dy.‘ The deposition of fat sites in nematodes is. the thickenedpp‘rtion of the body w;ﬂ : §19§cula_ture.
However remarkable differences exist among O.columbianum, (malel.2& . el '"""-5.:" o
femalelgm) O. asperum (male1..4&femalel.3mg) and B. trigonocephalum.(male 1.1&femalel.2mg).

Name of parasites %of carbohydrates Yeof protein | % of lipid | : *% .
O.columbianum Male 6.5 94 12 =
O.columbianumFemale 55 - ' 184 1
3 0. asperum Male 4.2 92 . - |14
| O. asperum Female 57 |78 ET)
' B. trigonocephalum Male 53 96 11
B B. trigonocephalum Female . | 5.9.. ... . ... . |39 13
-, [Mean ' o [ssr -  c 1871 12
i —~ _ .
| oNIATERIAL AND METHODS
&A;ﬁ?;ﬁ:: nematodes parasites daily visit were made to the slaughter house early in the mommg

here numbers of sheep and goats are slaughtered in everyday; further viscera of sheep and goat
whe A e : o s
41 tained for examinafion. :
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Glycogen was estimated by using the method-of Kemp and Kito' Van Heijingen (1954) (e
parasites were washed well with tyrode’ s solution and weighed; and separated into various species
sexwise. The proteins were estimated by Lowry et, al.(1951)Lowry. et,al.(1964) which is extrapolative a5
compared to other. :

The total lipid content was estimated by the method of Folch et,al.(1957)as modified by -
Overturf Dryer(1969). '
OBSERVATION -

From table -1 the tabulated data itself indicate that out of total carbohydrate of three nematodes the
female carbohydrates content is higher(5.7mg) than the male and total protein of O.columbianum O
asperum and B. trigonocephalum (8.7mg of fresh tissue)is more than carbohydrate while as lipid content
iIs very low i,e.1.2 mg.
All values are in mg.
Mean % of carbohydrates = 5.51mg.
Mean % of protein = §.7] mg,
Mean % of lipid = 1.2 mg.

Graph No.- 1.Some biochemical aspect of nematodes.

Some biochemical aspects of nematodes

mglgm of fresh wefght of parasites
L]

Male Female Male Female Male Female
O.columbianum O. asperum B. trigonocephalum

DISCUSSION C . ;
In the O.columbianum, O. asperum and B. trigonocephalum , the quantity of proteins (8.71 mg) and

carbohydrates (5.51 mg ) is higher as compare to the lipid (1.2 mg content Tablg—l).Tli_e f]n(.‘flj.lalion of
values ‘can be explained indirectly by studying by obsewat'ion of an.other roundworms :nhabll‘mg same
niches of mammals .In Jejunum an appropriate oxygen tension appears to be Qfsep_t .Morco_\-'er an ﬂdllllt
nematodes contain a fluid which has affinity for oxygen cornbmmg at lower -@xygen tension th:::. the
corresponding mammalian blood matrix. S}:ch .'? hr-gh'. affinity for lhe_ oxygen everf though lmsi :,s ::
unlikely physiological cariers of tf‘:is gasl. Sln;:f:':t binds the oxygen to eagerly and would probably ¢
i i i under physiological condition. |
dlssoclfi[iﬂf:::;‘:;:,1:1bclt“:ncludcéJ tl;;al O.gcolumbianum, Q. asperum and B. n:fgonocepkrilum _m‘e..a'm ;u:
bic nematodes parasites living i’ oxygen rich surrounding that blood might thcorc!aca!ty dlli\-c mosi
o er from oxidation of fats or proteins but carbohydrate metabolism nevertheless
of tht‘-“_‘ ﬁ‘;s ignysuch form cither or not a complelely functjional Krebs cycles operates in roundw orms
2o controversy. Since this pathway is the terminal oxidative pathway for ‘the end products of
i bﬁc‘; ate rotein and lipid metabolisms; and playing a core part in synthetic mechanisms, hc:we\'.er
i i‘E:'k’gpvsmzra]lj.r not possible to establish unequivocally a functional role for the the cycie in
1]
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‘todes (Barret, 198 1) but work has cstabslislied {liwl, O.columbianum; 0. asperum and B.
nocephalum under partly aerobic conditions, it plays m efficient metabolic function.
Proteins deposited in the oocytes are not used ag sources of energy however as precursor for the
ns of the egg shell. Specific target has been the proteins, released by nematodes such as
lumbianum, 0. asperum and B: "frigonocsdphah'w: at various stages of their life cycle viz.skin
ration, food digestion, the cnti_c]é of adult, larval form and direct or indirect involment of amino
for synthetic and energy. The potential significant of amino acids in the energy metabolism is the
“vation that aerobically but not an aerobically; amino acids can sustain motility as well as glycogen,
level in the above said parasites (Singh et.al, 1992a.). :

At lipid metabolism O.columbianum, O. asperum and B. trigonocephalum are very important
1se lipid not only a part of storing and releasing energy but also important constituents of cell
branes ;The large amount of triacylglycerols and other lipids are incorporated into the oocytes and.

The total lipid content of O.columbianum, O. asperum and B. trigonocephalum 1.2 mg of fresh

EY

> in Table-1.These nematodes parasites revealed carbohydrates and lipid metabolism are directly
:d-(Cheng 1973). : ‘
At last can be concluded that comparnatively the carbohydrates content is higher than lipid; Apart

this protein amount is highest than the carbohydrate and lipid ,which available in the form of
mes,neurosecretory hormones and metabolic compounds(from Table -1),however the core energy
ce of nematodes parasites is only carbohydrate which is in the form of glycogen . -

/ h
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