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ABSTRACT: Heavy metal and pesticide pollutants cause stress to the aquatic organmism ;md_chang; .i(s
metabolic activity. The heavy metal pollutants give rise to alterations in the metabolic and physiological activity
both after short and long term exposures. To imvestigate the physiological changes after pesticide anq heavy
metal treatment the most fundamental one would be the study of change in the biochemical constituents.
Carbohydrates, proteins and lipids are the important metabolites which provide energy to different vital
processes.

They glycogen content in freshwater bivalve, L. marginalis was altered indicating the effects of heavy metals.
The average glycogen content in acute and chronic treatment by heavy metal copper sulphate was decreased in
the whole body The depletion of glycogen content was greater in the digestive gland as compared to the foot
and mantle of the bivalve, when exposed to pollutants. This indicates that the digestive gland s the principal
metabolic center for various metabolic functions. During acute and chronic exposures a signiticant decrease in
the glycogen content of the digestive gland suggests greater glycolytic activity in the gland than the mantle and

foot. The greater breakdown of glycogen may suggest the need of high encrgy to animal in stress conditions
caused due to pollutants.

Keywords: Heavy metals CuSO;, L. marginalis, Glycogen, digestive gland, acute, chronic

Date of Submission: 29-06-2018
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I. INTRODUCTION

Most information about the effect of environmental pollutants on aquatic animals has been obtained
from mortality studies. Often very little is known about damage to different internal organs or about disturbed
physiological and biochemical processes within an organism following exposure to environmental poisons.
Consequently knowledge about the mode of action of toxicants and causes ot death in poisoned aquatic animals
is often lacking. A better understanding of these mechanisms is necessary if we want to predict the potential
harmfulness of various chemicals to the environment

Since different environment pollutants are likely to affect biological systems in different ways
according to their respective chemical properties, the sum of physiological changes created by a particular
pollutant is likely to be characteristic of that pollutant. Thus by observing the effects of pollutants on a set of
physiological parameters, it might be possible to estabhish specific responses of that pollutant, and may take it
possible to identify a pollutant on the basis of its physiological effect pattern

The higher concentrations of toxicants bring the adverse effects on aquatic organisms, at cellular level
or molecular level and ultimately lead to disorder in biochemical composition which is uscful in determining
different toxicants and protective mechanism of the body to resist the toxic effects of the substances.

The toxie chemicals (pollutants) act as one kind of stress to organism and organism responds to 1t by
developing necessary potential to counter act that stress. The biochemical changes occurring act that stress. The
biochemical changes occurring in the body give first indication of stress. During stress the orgamism needs
sufficient energy which is supplied from reserve materials (glycogen, lipid and protein). If the stress is mild then
only stored glycogen is used, as a source of energy, but if the stress is strong then the energy stored in lipid and
protein may be used.

The heavy metals cause metabolic derangement in the living system, when come in contact, Heavy
metals due to their potential toxicity produce biochemical changes in the tissues of animals.

Even though there is much work on the toxic effects ot pesticides and heavy metals on specific target
animals, little attention was paid to study the physiological and biochemical changes on non target aquatic
species. Since Lumellidens Marginalis are fresh water bivalves an attempt was made to study the changes in
biochemical composition in ditferent heavy metal copper sulphate. Carbohydrates (glycogen) constitute the vital
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Eftect Of Heavy Metal Copper Sulphate On Glveogen Activity Of Bivalve L Marginalis

The_ mmlg of action of pollutants may be responsible for cellular dis-organization offening the storage
and metabolism of the glycogen. Decrease in glycogen content indicates disrupted carbohydrate nlcl:lh()h;l:‘ll
Tht’ pollutants give the heavy physical irritate stress causing rapid movement and increased respiration rate thus
increased utihzation of reserved glycogen to meet higher energy demand of body causing decrease in glycogen
content (Bhagvalaxmi. 1981). Many worker support the above results i vertebrate and ivertebrate animals. A
change 1n serum protein and glycogen content of rainbow trout exposed to endrin was studied by Grant and
Mahrle (1973) Koundinya and Ramamurthi (1978) observed the effect of lethal concentration of sumethion on
carbohydrate metabolism in Tilapia mossambica. Baner and Ghosh (1978) have recorded the alterations in the
lev els.of serum glucose, liver glycogen and glucose-6-phosphate of the fish, Clarus batrachus when exposed to
cadmium. Banerjec et al. (1978) reported an increase in blood glucose ey ¢l in the fish Tilapia mossambica
when exposed to cadmium. Kabeer (1979) stated that decrease in glycogen content in Malathion exposed tissues
can also be due to decrease in glycogen synthesis. Koundinya and Ramamurthi (1979) have observed that
sumethion leads 10 an increase in blood glucose level in decrease in glycugen content. Rao and Rao (1979)

studied the effect of methyl parathion on the fish Sarotherodon mossambica and noted a significant decrease in

glycogen content. Gill and Pant (1981) studied the effect of Nickel intoxication of carbohydrate metabolism 1.¢.
the magnitude of biochemical stress

blood glucose and liver glycogen which were measure 10 assess
Bhagyalakshmi (1981) studied the levels of certain carbohydrate metabolites in the tissue of field crab,
Oxiotelphusa senex senex after exposure it to an organophosphate pes
in haemolymph glucose level and decrease in total carbohydrate level.
Nagabhushanam and Kulkarni (1981) observed increased hacmolymph glucose and a decrease in
midgut gland, when the prawns, Macrobrachium Kistensis were exposed Lo 7nSO4 and CuSQy. Srivastava and
Singh (1981) studied the acute effect of methyl parathion on carbohydrate metabolism of the Indian carfish,
heteropheustes fossilis Forooqui (1982) observed a insignificant increase of glycogen in the ovary of
Barytelphusa cunicularis after two days exposurc 0 sevimol and a significant decrease alter seven days
exposure and concluded that glycogen breadwon provides the immediate energy source in stress condition
Natarajan (1982) studied the effect of various concentration of ZnSO4 on glycogen content of river, muscle,
brain, kidney and gills of the fish Anabas Scands. Bhagyalkshmi et al (1984) observed a decrease n glycogen
and elevated phosphorylase activity in the crab, Oxiotelphusa senex senex exposed to sumithion, suggesting
onset of glycogenolysis forming free glucose and the possible exist of these glucose molecules in the
haemolymph resulting in the hyperglycemia condition. Patil (1986) studied the effects of pesticides on the
glycogen content of Mythimna (P) separate and found decreased glycogen contentater treatment
Many workers studied the effects of pollutants on mollusks in Mandal and Ghose (1970) observed
glycogen depletion in the digestive gland of the snail. Achatina fulica (Bawdich) when exposed to calcium
arsenate. Ramana Rao and Ramamurthi (1980) studied the effect of sublethal concentration ol sumithion on
some biochemical constituents of the snail, Pila globosa and found a decrease n glycogen content. Lomte and
Alam (1982) obscrved the stable Jevel of glycogen in the foot and mantle but very sharp fall of glycogen in the
digestive gland during sublethal exposure for 24 hours to organophosphate pesticide, malathion Swami et al.
(1983) found increased haemolymph glucose and decreased stored glycogen 1n Lamellindens marginalis when
treated with Flodit and Metacid. Kulkarni et al. (1984) studied the impact of endosulfan on the apple snail, Pila
globosa and found an clevation of blood glucose level after treatment. Chaudhari (1988) studied the effect of
pesticides on biochemical composition of the snail Bellamya (viiparous) bengalensis and found decreased

glycogen content after treatment.

ticide sumithion, and recorded an increase

SUMMARY

|, The biochemical composition of Lamellidens marginalis after acute and chronic treatment of heavy mectals
copper sulphate was studied to better understand the mechanism of action of pollutant, by observing the
time bound and tissue specific alterations of biochemical component glycogen.

2. After acute tieatment of heavy mmetals glycogen content of the whole body, foot, digestive gland and mantle
was altered very prominently, glycogen depletion was significant.

3. The glycogen content of the whole body, foot, digestive gland and mantle decreased after chronic treatment
of heavy mctal pollutants, much glycogen content decreased in digestive gland which was followed by

mantle and foot.
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Microbial Synthesis of Silver
Nanoparticles Using Aspergillus flavus
and Their Characterization

Hemant Bhangale, .M. Sarode, A.M. Patil and D.R. Patil

Keywords Aspergillus flavus + Silver nanoparticles + Biosynthesis + UV + SEM -
TEM

1 Introduction

Nanotechnology is the design, characterization, production and applications of
structures, devices, and systems by controlled manipulation of size and shape at the
nanometer scale that produces structures, devices, and systems with at least one
novel/superior characteristics or property [1]. Nanoparticles are the fundamental
units of the nanotechnology. Nanoparticles are typically in the range from 1 to
100 nm and can be tuned in various sizes and shapes, each having different
quantum mechanical properties and hence different exploitation. The size of the
nanoparticles is the most important quality of nanoparticles.

Silver nanoparticles have potential applications in the field of photonics 2]
electronics [3], optical receptor [4], Biolabeling [5] and antimicrobial agents [6],
water filters and also used in solar energy applications. Several methods like
physical and chemical routes are employed to prepare silver nanoparticles of var-
jous shapes and sizes which are found to be expensive and involve the use of toxic
chemicals. There is a growing need to develop cost effective and environmentally
friendly technique for the synthesis of silver nanoparticles. Exploitation of micro-
bial cells is a novel approach for the synthesis of metal nanoparticles [7]. The
biological route is the reliable protocol for the synthesis of nanoparticles over a
range of chemical composition, sizes, and high monodispersity. Biological syn-
thesis takes place within living organisms and is catalyzed by enzymes.
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2.4 FTIR Measurements

The presence of proleins and potential biomolecules responsible for the synthesis of
silver nanoparticles was analyzed by FTIR spectroscopy.

2.5 Scanning Electron Microscopy

The solution of silver nanoparticles was obtained in powder form for scanning
electron microscopy.

2.6 TEM Measurements

A drop of colloidal silver nanoparticles solution was placed on the carbon-coated
copper grid and dried by allowing water to evaporate at room temperature. Electron
micrographs were obtained using Philips CM 200 transmission electron
MICroscopy.

3 Result and Discussion

3.1 Biosynthesis of Silver Nanoparticles

The filtrate was pale yellow in color before the addition of silver nitrate solution and
this change to brown in color on completion of the reaction with Ag" ions after
48 h (Fig. 1). The appearance of the brown color of the solution containing the cell

(a) | (b)

Fig. 1 a Flavus filtate before treatment of AgNO3 b after treatment
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Fig. 3 XRD spectrum of synthesized silver nanoparticles
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Fig. 4 Scanning electron micrograph of the silver nanoparticles

3.4 SEM

The scanning electron micrograph of silver nanoparticles synthesized by treating
cell filtrate with 1 mM silver nitrate solution is depicted in Fig. 4. Which clearly
shows surface deposited silver nanoparticles and some agglomeration was also
observed.
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(b)
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Fig. 6 a TEM of silver nanoparticles, b diffraction pattern of silver nanoparticles
4  Conclusions

The fungus Aspergillus has a potential to synthesize silver nanoparticles extracel-
lularly and is the developing nano factories because of downstream processing and
handling of biomass would be simple. UV-visible spectra show the maximum
absorption at 409 nm with a single SPR band confirm that the particles are
spherical. SEM observations show that the particles synthesized in the range
between 10 and 55 nm with spherical in size. FTIR analysis confirms the presence
of the proteins in the cell filtrate solution of silver nanoparticles. The synthesized
silver nanoparticles were found to stable over a period of three months. TEM
reveals that the particles were spherical with the average size of 7.13 nm and
diffraction pattern exhibit the FCC structure.
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rapid cost effective and environmentally benign approach. The formation of
nanoparticles was observed by change in colour of the reaction medium and
then confirmed by using UV-visible spectroscopy. The SPR peak appeared at
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Particles in the size range between 1 to 100 nm are identified as the nano-
particles. Metal nanoparticles found many applications in various fields like
medicine (Nakamura et al., 2019), agriculture (Anand and Madhulika, 2019),
electronic (Wyatt et al,, 2000), industries due to their unique antimicrobial
(Qasim et al., 2018), optical (Huang et al. 2010), electrical properties
(Diantoro et al, 2018). Gold, silver and copper nanoparticles exhibit the
surface plasmon resonance in the visible range. Gold and silver have shown a
great microbial activity for a wide range of microorganisms. Conventional
physical and chemical methods were used for the synthesis of these nano-
particles. But these methods involve the use and release of toxic chemicals
during the synthesis process and causes the environmental pollution. Also,
these methods are energy consuming and costly for the production of nano-
particles. Biosynthesis of the nanoparticles involve the use of microorganisms,
plants and templates which is the green approach. Fungi have shown their
potential for the reduction of silver and gold ions form their nanoparticles
(Birla et al., 2013; Jain, 2011). Mushrooms are the group of fungi which are
widely used as a food and medicine in different parts of the world since long
time (Manzoor-ul-haq, 2014). In the present study the mushroom extract was
screened for its potential in the synthesis of the gold and silver nanoparticles
and the formation was confirmed by UV-visible spectroscopy.
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MATERIALS AND METHODS

Chemicals HAuCls and AgNOs were used of analytical
grade.

Collection of Mushroom Species

Mushrooms were collected in the agriculture region of
Bhusawal in Jalgaon district. Mushrooms were collected
in the rainy season when the conditions for their growth
are favourable and easy availability. Photographs of the
specimens were taken in their natural habitat on the
shabby grass.

Preparation of extract

Fresh 10 gram of mushroom species were putted in 100
ml deionized water contained in Erlenmeyer flask. The
flask was incubated in an orbital shaker at 110 rpm for
72 h at temperature 30 9C. The biomass was then
filtered through Whatmann No. 1 filter paper and the
filtrate was used for the synthesis of gold and silver
nanoparticles.

Biosynthesis of Gold and Silver nanoparticles

For the synthesis of gold nanoparticles 1mM solution of
HAuCls was prepared. Equal amount of mushroom
extract was challenged with 1mM Auric chloride and the
flask was incubated in an orbital shaker at 110 rpm at
temperature 30 °C for 12 h.

For the synthesis of silver nanoparticles equal amount of
1mM silver nitrate solution was added in mushroom

extract contained in a flask. The flask was then
incubated in an orbital shaker under the conditions that
used for the synthesis of gold nanoparticles.

Characterization of Gold and Silver nanoparticles
The formation of the metal nanoparticles was detected
visually from the change in colour of the reaction
medium. UV-visible spectroscopy is used for the
confirmation of the formation of the metal
nanoparticles. The size of the prepared silver
nanoparticles was determined using particle size
analyser (Malvern Zetasizer ver. 6.34).

RESULT AND DISCUSSION

The preliminary indication for the synthesis of gold and
silver nanoparticles is the change in colour of the
reaction medium to pink and brown for gold and silver
respectively from its original colour.

UV-visible spectroscopy

UV-visible spectroscopy is the
technique used to study the surface plasmon resonance
exhibited by the metal nanoparticles. The UV-visible
spectra of the prepared gold and silver nanoparticles are
shown in fig. 4 and fig. 5 respectively. The SPR peak
appeared at 530 nm in fig.4 confirm the formation of
gold nanoparticles and the occurred at 415 nm in fig. 5
indicate the formation of silver nanoparticles. The single
peak appeared in the UV-visible spectra indicates that
the formed particles were spherical in shape [ Desai R].

characterization
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Figure 2. Mushroom extract. Figure 3. Flask 2 showing gold NPs and flask 3 showing silver NPs.
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Figure 4. UV-visible spectra of Gold NPs
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Figure 5. UV-visible spectra of silver NPs.
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Figure 6. PSA histogram for gold nanoparticles.
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Figure 7. PSA histogram for silver nanoparticles.
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Green Synthesis of Silver Nanoparticles )

Crocd for -

Using Mushroom Species, Their |
Characterization and Catalytic Activity

H. G. Bhangale, S. G. Bachhav, K. M. Sarode, and D. R. Patil

Keywords Green synthesis - Silver nanoparticles - UV-visible spectra - FTIR -
PSA - Zeta potential - Catalytic activity

1 Introduction

Nanoparticles are the particles in the size range between 10 nm and 100 nm and
possess distinct properties as compared to their parent material. Metal nanoparticles
due to their significant properties found applications in various fields such as optics,
electronics, agriculture, medicine etc.

It is well known that silver nanoparticles exhibited excellent optical, electrical and
thermal properties, hence useful in various fields such as sensing [1], catalysis,
bio-imaging, medical [2], agriculture [3] etc. Silver nanoparticles have large appli-
cations including skin lotions and creams containing silver to prevent infection of
burns and open wounds [4]. Silver nanoparticles exhibit strong catalytic [3, 6] and
antimicrobial activity [7]. The traditional physical and chemical methods are found
to be hazards as they are using toxic chemicals in the preparation of nanoparticles.
Also, these methods require bulky and expensive instruments. Hence the scientific
community is in search of the green, simple and cheap route to synthesize the metal
nanoparticles. Microbes had shown their ability to reduce the metal ions and hence
forming the metal nanoparticles. Microorganisms such as algae, bacteria and fungi,
etc. were informed for the production of metal nanoparticles. Mushroom is the spore
bearing fruiting body of the fungus. These mushroom fungi are used for the
fabrication of silver nanoparticles. Silver nanoparticles of size about 20 nm
synthesized using mushroom (Pleurotus Florida) showed their antimicrobial activity
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Abstract :
The physicochemical propemes lrkc ultrasonic velocities, viscosities and densities of

binary liquid mixtures of 2-pr|opan0l and1- heptanol with o-nitrotolune were |reported at

298.15 and 308.15 K. The, Excess molar volume v ), Isentroprc compressrblllty(AKs) and

viscosity deviation (An) have been calculated These values were fitted with Redlich —Kister
‘ type polynomial equatxon The results were 1nterpreted in 'terms of molecular interaction

between the components of the mrxtures '

Keyword: Ultrasonic; velocrty v1scosrty, density, Excess molar volume (VE), Isentropic

compressibility(Ks) viscosity devratron (An) molecular 1nteract10ns

“ H i
| t | |

Introduction l
-, l

PR £ 4Ey £ b : -

The viscosity Densrty and Ultrasonic: velocmes measured find various application in
chararacterising the physico-chemical properties of liquid mixtures '3 and the study of
molecular interaction . The ultrasonic velocity of liquid is related to the binding forces
between atoms in the molecules ' .Ultrasonic velocity has been also employed in
understanding the nature of molecular-interactions in pure liquid “and binary mixtures .The
method studying the molecular interaction from the knowledge of variation thermodynamics
parameters and their excess value with composition gives an insight into the molecular
process > . The mvestrganon regardmg the molecular:assocratwn in organic binary mixtures

‘ having one alkanol group as one of the components is of parucular interest since 1- alkanol is
highly polar and can associate w1th any other group having some degree of polar attraction.

O-nitrotolune is strongly assocxated due to hrghly polan N=0 gro

In view of the. Jmponance mentlonedl y-an. atte pt.has been made to eluc1date the
molecular interactions the' mixture" ‘of O-nrtrotolune wrthlz- propanol ‘and l’ heptanol
respectively at 298.15 and 308 15K further ‘in the ‘excess' values of some of associated
ultrasonic velocity , densrty and v1scosxty of nuxture ; &

1 ’ ' | ]

i LS P

Materials and Methods:'

The chemxcals O mtrotolune thh 2- propanol and 1- heptanol used were of analytical
| grade (A.R) minimum assay of 99.9% obtained from's, d. fine chemicals India. Which are
b used as such wrthout further punﬁcauon The densities of pure components and binary

144
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The purities of the above
mixtures of different known
ht' of 'the sample was

mixtures were measured by using a Bi-capillary pycnometer.

chemicals were checked density determination. The binary liquid
concentration were prepared in stopper measuring flask. The 'weig AR R
measured using electronic digital balance with an accuracy of +0.1mg. LRy
measured using ubbelohde viscometer (20ml) and the efflux time was determmh beeii
digital clock to within + 0.015. The ultrasonic velocity (U) in liquid mixtures have MH

measured using an ultrasonic interferometer (Mittal type model F-81) working at 2 z
frequency The accuracy of sound velocity was 0.1 ms’! '

Theory and CalcuhtionS‘ oad o
| | { ; Lol
Excess volumes of the m1xtu|res haive been calculated usmg densxty and mole fraction
data given by equation: ‘ ]
= (MiXi+MaXa)/pia -( MiX1) /pl - (M2X2) / pa | - (D

I

szcosxty of Binary ertures 1s calculated by 1 ity |
lnnm_X.lnm+X21nn2 | --(2)

The measured viscosities of the mixtures have been used to obtain deviation in
Viscosity parameters on the basis of linearity in following way,

Deviation in Viscosity of Binary Mixtures is calculated by :

A== XiMi-Xam2 | A TG | | —-(3)

Deviation in isentropic compressibility have been ev'_aluate'd by using the equation

Akseks—(®1 kst + Daksz) e ~(4)

, . .
where ksx ks» and Ks are 1sentroplc compressrblhty of hquxd mixtures and @ is
volume fraction of pure i' component in the mixture and is deﬁned as |

l

6= V) /X V) o) | e r2 i =)

l
1
where X1| and V;are mole fractron and molar volume of 1th |Lomponent in the mixture
1
|

® . ! ' NIt l
Results and Discussion | |Fiai -1

In pure state the self association of alkanols decreasés wnli mcreasmg chain length ,
when alkanols mixed with o- nitrotolune then there is mteractxcm between their individual
functional groups (-OH and -NO; ) . The presence of electron withdrawing: group on benzene
ring decreases electron densities. The polanty of alkanols 1slless hence there 1s degrees of self
association is less an compare to mtrotolun' R LR AR l f l ks :

"

- The expenmental values of densny Viéccsitﬁ"and fliltrasdnlc :vel\o'fcity'and value of
excess volume , viscosity deviation and devratlon in: 1sentrop1c companblhty parameter for
the two bmary llquld system at 298 L{S and 308 lSare gwen table lland 12445

I i e ,Ii‘l:'.'i:"
al ST
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The excess volume and viscosity deviation are negative over the entire mole fraction of
. A A Y |

alkanol 298.15 and 308.15K temperature.
The excess of parameter 0|f particular mole fraction of alkanols becomes less negative
with increases of temperature. The negative value may be attributed to existence of 'diSpersioq

and dipolar forces between unlike molecules and related to the differences in size and shape
of molecules '°. |

The magnitude of An and|AKs, the sign and the extent of deviation of these properties
depends on the strength of interaction between unlike molecules. According to Fort et.al. the
excess viscosity gives the strength of the molar interaction between in molecules .

It is found that for the solution a good agreement was found in between Redlich -
Kister parameters the solution of the fifth degree polynomial obtained with VE, An and AKs .

The measurement of viscosity in binary mixture yield some reliable in the study of

molecular interaction from the given table it shows that the value of excess viscosity and
« . . . . ! | g oqe | | ' .| . .

deviation in isentropic compressibility decreases with increases in concentration of alkanols

but however it found to increases with e:levati'on of temperature.

i | | ?

Conclusion ’ | . : ‘
The experimental data of ultrasonic velocity, denéity and viscosity are reported

. . : 32, : . !

by binary mixture of 2- propanol and 1- heptanol with O-nirotolune over entire range of mole
fraction at 298.15 and 308.15 K calculated viscosity deviation , excess molar volume and the
change with isentropic compressibility are fitted with Redlich —Kister type polynomial
equation . Very large negative deviation are observed for the both the investigated system.
This reveals the existence of molecular interaction in = the binary mixtures

. The present
investigation shown that greater molar interaction exist in binary mixtures.
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Table.1. Values of densities,viscosities,ultrasonic velocity,Excess Ao 56
Deviation in viscocity and deviation in isentropic compressibility forepindry Sy

propanol and O-nitrotolunc at 298.15 and 308.15 K.

molar volumes and

Temp | X, p mo* U (M| VI0(m | A Aksx10
K (gm (Nsm?) | s 3/mole) nx10°K |
Jeivd) g m'sh) (mZN-I)
0.0000 |0.78350 |2.08560 | 1387.7 |0.0000 0.000 0.00
0.0466 | 0.81010 | 1.85160 | 1400.8 |-0.4924 | -22.694 |-2.59
0.0991 {0.83560 | 1.69940 |1443.6 |-0.7602 |-37.094 |-24.57
0.1583 | 0.86810 | 1.61090 | 14832 |-1.5956 | -45.020 |-40.65
0.2270 |0.89470 | 1.52700 | 1582.5 |-1.6993 |-52.337 |-80.88
298.15 [ 0.3049 | 0.93150 | 1.50610 | 1623.2 |-2.7000 |-53.211 |-81.07
0.3972 10.97230 | 1.49910 | 1655.7 |-3.9114 |-52.471 |-71.67
0.5058 | 1.02060 | 1.46730 | 1681.7 |-5.7272 | -53.955 | -56.33
0.6375 |1.02880 | 1.45500 | 1699.1 |-3.4271 |-53.130 | -18.65
0.7980 | 1.04500 |1.35240 [1715.9 [-1.5128 | -60.884 | 20.14
1.0000 | 1.06920 |1.92950 | 1932.0 |.0.0000 0.000 0.00
0.0000 |0.77480 | 1.45920 | 1365.8 | 0.0000 0.000 0.00
0.0466 |0.80130 | 1.41450 | 1389.5 |-0.5004 | -5.176 | -17.48
0.0991 |0.82700 | 1.31860 | 1399.2 |-0.8000 | -15.545 |-16.55
0.1583 |0.85910 | 1.28920 | 1450.0 |-1.6187 |-19.364 |-49.36
0.2270 | 0.88530 [ 1.22250 | 1480.2 |-1.6889 | -27.053 - | -53.93
308.15 | 0.3049 |0.92190 |1.20010 | 14969 :|'-2.6927° ||-30.449 | -50.46
0.3972 [0.96180 | 1.18030 | 1590.2 |-3.8401 |-33.799 |-85.70
0.5058 [1.01040 [1.17260 | 1637.8 |-5.7178 - | -36.181 | -388.01
0.6375 |1.01870 [1.16990 | 1642.0 |-3.3734 | -38.405 | -49.95
0.7980 |1.04940 |1.13030 | 1666.4 |-3.0338 | -44.747 | -25.17
1.0000 [ 1.06030 [1.60760 | 1719.2 | 0.0000 0.000 0.00
R '
1 ik Bt ek [ighd
TR R
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Table.2. Values of densities, v1scosmes ultrasonic velocny.Excess molar volumes and
Deviation in viscocity and devnauon in |isentropic compressxbxllty for bmary systcm of 1-
heptanol and O-nitrotolune at 298.15 and 308.15 K. '

TempK | X, P n1o’ U M S | VEx10°(m’/mo Aqx10°(Kg | Aksx10
(gm /em’) | (Nsm™), h le) m's") u

| ] i (mZN-l)
298.15 00000 1082070 | 5.74700 | 1600.2 | 0.0000 0.000 0.00
=3 0.0863 0.85270 | 4.98620 1613.2 -2.0436 43.193 .7.49
| 01750 | 087130 |4.26110 | 1567.8 -1.6845 -81.841 27.38
[ ! 02662 | 089940 |3.77290 | 1616.1 -2.6439 -95.846 5.55
[ 0.3609 093350 | 3.28970 | 1633.5 -4.2036 -108.014 1,83
[ 0.4585 095640 | 2.88330 | 1653.3 3.9412 -111.395 4.43
0.5599 101500 | 2.09660 | 1672.4 -8.0920 -151.356 -3.01

0.6640 1.08070 | 2.40630 | 1682.7 -12.3500 -80.646 -4.56
0.7716 1.08630 | 2.10070 | 1707.4 -9.4644 | -70.129 9.68

0.8841 1.09700 | 2.02170 | 1717.3 7.0081 | | -35.082 30.02
1.0000 106920 | 1.92950 | 1932.0 | 0.0000 0.000 0.00
308.15 00000 | 081390 |4.22880 [15539 |0.0000 0.000 0.00
0.0863 084550 | 3.72660 | 15744 | -2.0388 -27.641 -16.76

01750 | 0.86380 | 3.21210 | 1599.5 -1.6543 -55.841 -25.78

02662 ] 0.89150 | 2.86000 | 1604.8 -2.5988 -67.146 -26.40

03609 1002700 | 251220 [16122 | -4.4185 -77.103 -29.63

0.4585 094830 |2.29520 | 1660.9 | -3.9518 -73.220 -44.23

0.5599 1.00610 | 1.70280 | 1664.7 -8.1005 1-105.881 -48.62

0.6640 107170 | 199200 | 1669.6 | -12. 4513 -49.675 -52.42

0.7716 107700 | 1.76820 | 16829 | -9.5132 -43.851 -38.04

0.8841 1.08800 | 1.70680 | 1689.2 | -7.0812 -20.502 21.02
1.0000 1.06030 | 1.60760 | 1719.2 | 0.0000 0.000 0.00
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Molecular Interaction studies of Binary Mixture of Alkanols
with O-nitrotolune at 298.15 and 308.15

R.D.Pawnr', S.R.Patil, and Gl Waghulde™, NLD.Khairnar
'l)cp.'lrluwnl ol Chemistry, A C S College, Yawal, M'S | India
P.G. Departiment of Chemistry, AS ¢ College, Chopda, M S, India
.G, Departiment (»l'('hcmlxlr_\. D.D N Bhole College, Bhusawal, M.S . [ndia
"Dcp.‘lrlnn-m of Chenstry, A.C.S Collepe Yawal, MS. India,

Abstract ; i
The ultrasonic velocities, Viscosities and densities of binary liquid system of 2-Butanol and isodecanol with (-
mitrotolune have been observed ar 20818 and 308 15 K oves entire rany

¢ of composition The observed value were used
10 compute the excess molar vohwne | deviation 10 VISCOSTN (g

Lisotropi compressibility: The result was tterpreted the g
mitcrmolecular teraction benveen solution wirly solvent,

Key Waords @ Ultrasonic velocity, Density, Viscosity, Excess molar volume, viscosnty deviation, Isentropickay,
Compressibility..

Introduction :

Fhe studies of ultrasonie velocity, Viscosity and shimatza electrome digial balanee (£ 0 Tmg ) was used
densiy are being mereasingly used  as tools  for
tmvestigation of properties of pure component and (he
Natiee ot imtermolecular interaction between the binary
hquid nuxtures constituents,

1o measured werghts of the samples. The Ubbelohdef

T
&4 1T

viscometer (20ml) was used (o measure the viscosity

Lg

The efMux time was determined usig a digital clock to

=

within +0.015 sec. The ultrasonic velogities (U) m
Fatlicr we have studied the ultrasonic veloeity

density and viscosity of some alkanols with different
solvent (1-3), The uxpcrimcnl;ll in\*cslig:llion of excess
thermodynamic properties of mdustrially significant
lguid nnxues |

lquid mixtures were measured using an ultrasonic
. ~ ~ N
nterferometer (Mital, F-81, 2 MUz, £0.1 s )

‘V' 43
'ﬂ*&

~ Theory and Caleulation -

Following  equations  been used  to caleulate [
In presence  studied measurement of density,

different parameters in binary solutions
Yhoary and ultrasonic velocities of 2 binary liqund

) The molar excess volume

I tres Sob2- Butinol and  Isodecanol | with O VE = INMX, M oy, (1
Nirowlune as a organic solvent have been obsenved ar ) The I\L‘U\ll\“(l':‘\l i . n
(o temperatures 298,15 and 308,15 K e e o

. Ihe stady  of ultrasonic velocity, density  and iy = l\l“”“, ' ,k_,ln'n‘, 2
VISCONIY measurement are widely used in charactensing A, = 'z - '\;']1 ~ A, " (3)
the phico- chemical propertics . The alcohols are ¢)  Deviation in Isentropic compressibility
strongly sell” associnted hquid with three dimensjonal ' Bks = ks = Dy, - Paks, .(4), B
network o hydrogen  bond The in\‘cslig;mnn ) W hcrc _k“' hsx and ks are 'W””“”"C c.omm'u"s.\llulll{ i
reparding the molecular association I organic binary of hquid mixtures and @ s H"llmt_‘ fraction of pure '
minture having one of the alkanol group. Since alkanol component in ”,N miture and is defined as
group s haghly polar and can be association with any b= E(:‘T:“\%) (5)

other group having some degree of polar attraction

Where x, and Vioare mole fracnon and molar
) . ol

I \perimental : volume of " compaonent i (he mixture

Fhe chemicals used are o AR, prade witl,

Result and Discussion -
minmmum assay of 99.9 %, abiained from Sigma Aldrich

The experimental values ot density (p) viscosity (1)

or s d e chemicals India, Bi-capillary pycnometer ultrasonie velocity (U), Excess volume (VY), vIscosity
CHomh was used 1o measured densines. An artight deviations  ang (An),  deviaton  an isentropic
stopper bottles were used 10 prepare and store the binary compressihility (Aky) lor binary Systems of  2-Butanol

haqumd mixtures of different known concentrations, The and Isodec

anol (1) with O-nuro toluene (2) ar 2981 5K

Website : www jrdevh com
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and 308.15K are reported in Tables1 and 2 respectively.
The variation of excess'parameters with mole fraction
ol alkanols at 298.15K are plotied in Figure 1-4. shows
that excess molar  volume  ultrasonic velocnty,
deviation Isentropic

viscosity deviation and
compressibihity are against mole fraction of alkanols at
given temperature. In studied work the excess molar
volume (VY values have been obscrved negative which
atributed  strong molecular interaction between  the
unlike molecules®. Generally when two solvents arc
mived the molecular interaction  held will be depend
upon-the type and nature of molecules. The positive
exeess volumes attribute structure breaking interactions
while negative  excess, volumes attribute structure
making interactions 7 .

The observed VF values may be analysed in terms
viseveral effects which may be categornised as physical,
<hemical and geometrical contributions " The physical
mieracnons compromise mainly dispersion forces and
non - specific physical interaction giving  positive
contribution. The  chemi cal interaction involves (he
charge transfer complexes, resulting in contraction of
-olume, geometrical or structural contribution arising
om the geometrical fitting of one component into
ather * The negative, vis'éc;)sity deviation and deviation
N isentropic compressibility may be attributed to
custence of dispersion dij)olc forces between unlike
molecules and related to thé_ difference in size and shape
of molecules ™. Increase of temperature disturbs hetero
and homo association of molecules which increasc the
Auidity of the liquid. The values of viscosity deviation
irc more negative for "]sndccanol which provides
addiional evidences for, existence of interaction of
seak magnitude like dipole —induced dipole type
whween components of liquid”. The magnitude of
seosty - deviation and isentropic
-umpressibility the sign and extent of deviation of these
Moperties from idealist d'ef)cnds upon the strength of
ateraction between unlike;i}wlcculcs. According 1o fort
s al the excess visépsity gives the molecular
ateraction between imc,f;'qzcting molecules. For the
sostem where dispcrsion,,i?duction and dipolar forces

deviation

shich are operated by values of excess viscosity are

PR

- wind

tiy
l-'l :
i
i ¢
31 ]
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Journal of Research and Development | Volume .IU'.SPLC/';'JI/)F?TK ()% "
Title : Innovative Ideas in Chemical Science and Environment Science for Sustamable Deve opment-202

found to be negative, the large negative valuces of ex
viscosity for the system can be attributed 1o 0
PI'C.\CHL'('.: ol dispersion, induction ﬂn(ll .dipnl.ar fore,
between the components. The positive Isentrop,
compressibility  which indicates  loosely packe
molecules in the biary system. The Isodecanol by
more negative viscosity deviation but less negativ
isentropic compressibility values this is duc (o structur:
differences in these two alcohol molecules

Conclusion :

The cexperimental data of density, viscosity an
ultrasonic velocity are reported for binary mixtures of
2-Butanol and Isodecanol with O-nitro toluene ove
entire range of molc fractions at 298 15K an 308.15K
Calculated, viscosity deviation, excess molar ."an
and deviation in isentropic compressibility showe, .
ncgative deviations for most mvestigated binary sysien
This reveals the existence of molecular mteraction in
binary system. The present mvestigation shows (ha
greater molecular interaction exist in Isodecanol and O-
nitrotolune  binary mixture  which may be due 1o
presence ol more carbon —-carbon linkage than 2-
Butanol.
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Table 1: Values of density (p) viscosity (n) ultrasonic velocity (U), Excess volume (VY), viscosity deviations and (An), deviation on
isentropic compressibility (Akg) for Binary System of 2-Buatanol (1) with O-nitrotolune(2) at 298.15K and 308.15K.

- ) R by = i Vi ofm' T Anx 10" (Kgm” Aks x
Temp. (K) X p(gm/cm’) 10 (Nsm'’) U (MS™) mole”) 5% 10" (m? N')

0.0000 0.80210 2.95470 T T1as10 0.0000 0.000 5922

00568 0.83140 o 2.37190 1483 9 20,9900 52 487 sa63 |
01192 0.85680 2 08440 IS”(,)j 14098 274839 5182
01881 089150 1 97480 15173 -2.7197 -78.736 487 2
02651 0.92200 1.83930 1565 2 34087 | ka0 4427

208 15 03514 0.93510 [ §5420 1625.0 120673 104 054 4183 |
0.4480 0.98870 163930 1650.5 -4.9552 85.641 364 2
0.5579 1.01290 1.60790 1700 7 -4.5311 -77.514 341 3
0.6840 1.04240 1.51270 17143 -4.4814 -74.106 326.4
0.8293 1.05410 1.43650 17305 -2.2514 -66.830 316.8
L 1.0000 1.06920 1.92950 1932.0 0.0000 0.000 250.6
’ 0.0000 0.79380 2.09760 _— 0.0000 0.000 _—
‘ 0.0568 0.82260 1.75580 1448.9 -0.9627 31418 579.1
0.1192 0.84780 1.57690 1456.0 -1.3778 -46.250 556.4
0.1881 0.88260 1.50860 1500.5 -2.7343 -49.704 503.2
' 02651 0.91280 1.43760 1520.8 34114 -53.031 473.7
308.15 0.3514 0.92660 1.35960 1549.9 -2.1281 -56.602 4493
0.4480 0.97890 1.32270 1558.5 -4.9346 -55.559 420.6
05579 1.00320 1.30330 1665 4 -4.5158 -52.114 3594
5 0.6840 1.04280 1.24830 1669.2 -5.5603 -51.435 3342
0.8293 1.05430 1.14580 1672.3 -3.3319 -54.565 3392
‘, 1.0000 1.06030 1.60760 1719.2 0.0000 0.000 319.1

Table 2 : Values of density (p) viscosity (1) ultrasonic velocity (U), Excess volume (V5), viscosity deviations and (An), deviation on ’

isentropic compressibility (Aks) for Binary System of Isodecanol () with O-nitrotolune(2) at 298.15K and 308.15K .

S cadtind e

T [3 J I, -
Temp. (K) X p (gm/em’) no';vsm? fougasy |V n:ﬂ',f..‘)"' A e
0.0000 0.85750 12.80620 [ 1584.5 0.0000 0.000 464.5
0.1142 0.88060 10.73480 1629.2 -1.1496 -83.056 4278
0.2254 091160 8.62750 1649.2 -3.4823 -172.837 403.3
' 0.3309 0.92810 6.75690 1661.6 -2.9375 -245.148 390.3
0.4344 0.95120 5.04190 - 1664.4 -3.3671 -304.074 379.5
29K%.15 0.5355 0.98540 3.67280 1664.7 -5.2820 -331.021 366.2
0.6338 1.01590 3.39130 1668.1 -6.2695 -252.253 353.8
0.7291 1:03970 2.51920 1699.7 -6.1060 -235.808 3329
0.8221] 1.07590 2.43480 1814.5 -7.3206 -143.095 2823
09128 1.15260 2.18490 1847.6 -12.5922 -69.433 2542
1.0000 1,06920 1.92950 1932.8 0.0000) 0.000 2504
0.0000 0,84560 7.89520 1546.7 0.0000 0.000 494 3
0.1142 0.87300 7.66480 1596.0 -2.0320 48.680 4497
0.2254 0,90400 5.84310 | 1597.7 -4.3208 -63.567 4334
03309 0.92040 4.67200 1598.4 -3.6676 -114.342 4253
0.4344 0.94380 3.69300 1600.2 -4.0746 -147.166 413.8
308.15 0.5355 0.97680 2.80820 1601.2 -5.7517 -172.078 399.3
0.633K f],UO?IO 2.66070 1629.9 -6.6567 -125.021 3738
0.7291 1.03150 2.08260 1633.8 -6.5022 122910 363.2
0.8221 1 06710 1.99230 1647.3 -7.5878 -73.465 3453
09128 _!0.]4250 1.85440 1683.0 840.7976 -30.227 2477.5
1.0000 1.06030 1.60760 1719.2 0.0000 0.000 319.1 ‘
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Comparative Study of Milk Composition and Nutritive Value
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Abstract: Milk is an excellent source of vitamins and minerals. It provides Potassium, B12, Calcium and \
vitamin D. It is also a good source of vitamin A, Magnesium, Zinc and Thiamin. Many infants and children are
feed nutritional milk. Studies suggested that the goat milk resembles human milk, is homogenous, less allergic.
Goat milk has an excellent medicinal property; it is better digested and absorbed than the cow milk. The aim
of the present study is to find out the nutritional and medicinal property goat and cow milk. Physiochemical
analysis is the important tool to monitor the quality of milk and other dairy products. Food energy, Totul solid,
Total Protein, Fat Content, Conductivity, pH, Ash content, Specific gravity, Lactose, Minerals all these
Physicochemical properties are studied in this paper. The nutritive value of goat milk and cow milk was not
significantly different but the size of fat globule was smaller in goat milk, therefore it is easy to digest and more
nutritive. The basic composition (macronutrients) of goat milk is similar to that of cow milk in regards to total
solid, casein, whey proteins, fat, vitamins, minerals, lactose. Goat milk comes out on top for protein and  }
cholesterol, but cow milks fat content is ever so slightly lower. Goat milk has more calcium, potassium and vit |
A than cow milk, but cow milk has more vit BI12, selenium and folic acid. 3

7

Key Words: Cow milk, Composition, Goat milk, Nutritive, Physicochemical. /
o

1. INTRODUCTION:
Milk is consumed directly by all the humans. It is a vital and most common source in‘human diet; it supports

the development of neonate in the first six months of life till they can digest the other source of food. Many feed formulae
for infants are made from the cow milk. Milk provides a complete source of proteins, lipids and carbohydrates. Although
(here are about more than 450 breeds of goats are present only 5 to 6 are useful for milk purpose. They live from desert
region to the region of higher attitude. Use of Goat and Cow milk is done from the ancient time for consumption from
infants to adults. This is due to their natritional value for human. Cow milk is use from the long time due to its better
autritional value, along this the goat milk stands as one of the best option or alternatives to cow milk due to its nutritional
value and medicinal property, therefore it is superior to cow milk. Some people can do long fasting after consumption
of goat milk. “Goat milk is a complete food according to the Journal of American Medicine” It contains enzymes,
proteins, vitamins, fatty acids, electrolytes, minerals, that are used by our body perfectly that is why it takes only 20 to
30 minutes to digest goat milk while cow milk takes up to 3 hours. About one cup of goat milk supplies 33% of calcium,
19% of daily need of B2. Biochemically goat milk has greater concentrations of essential fatty acids such as linoleic and
arachidonic acid, vitamin B3, B6, Vitamin A and Potassium (K) than cow milk.
VITAMINS:

Cow milk contains more Thiamine (B1) than goat milk. Caprine milk lacks the precursor carotenoid pigment,
which is the characteristic of bovine milk, therefore causes the goat milk to be more whitish in color than cow milk as
it contains the casein. Goat milk is having deficiency of B12, D, C, Folic Acid, Pyridoxine (Park, 1994) . Goat milk

ate. Goat milk contains 1.3 g of calcium 1g Phosphate per liter, these are similar

mainly supplies the Calcium and Phosph
h form a

(0 that of cow milk (Jennes,1980) According to experts Goat milk is made up of very small fat particles whic
softer. smaller curd in stomach. These small particles are easy to break by enzymes so goat milk is easy to digest. Goat
inilk has higher amount of fatty acid chain.

1.ACTOSE: ¢

Carbohydrate that is identified in the goat milk is the lactose. Lactose concentration is usually found to be lesser
amount than in cow milk. Lactose is the main carbohydrate in dairy products, but it is present in low amount in goat
iilk than cow milk. Therefore, goat milk is good option to consume to those people who don’t like cow milk. Analyzing
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nethods of the lactose are in non-hydrated form or in mono-hydrated form. Thus, water of hydration may affect about
ive percent variation in reported concentration of the same actual amount

INERAL SALT:
1 Minerals present in the goat milk are Fe, Cu, Co, Se, Mn, Zn, K, P, Mg, Na, Ca. Milk contains minerals which
ave many health benefits. The chloride content of goat milk was significantly higher (p>0.05) than that of the buffalo
milk as well as cow milk. The calcium content determined in five replications ranged between 114.78 and 138.48 mg/100
ml with a mean value of 125.11 mg/100 ml in goat milk. In cow milk, range of calcium was 110.99-122.67 mg/100 ml
with a mean value of 120.24 mg/100 ml, Goat milk contains about 134% more K elements. Calcium content of buffalo
milk was significantly higher (p>0.05) than that of the goat milk as well as cow milk. The magnesium content was
determined between 18.48 and 21.16 mg/100 ml with a mean value of 19.94 mg/100 ml in goat milk.
ALKALINITY:

Goat milk contains high amount of Potassium whereas cow milk has little less amount of potassium. High level
of potassium in goat milk reacts in an alkaline way with our body as compare to cow milk which reacts in an acidic way
due to minor amount of potassium. Many food leads to the health hazards. Goat milk has superb buffering action inside
the human body. Cow milk, Goat milk, Antacids, Soy milk all have their buffering capacity, according to the Journal of
Dairy Science. Here goat milk exceeds the buffering capacity of other three. Journal of Nutrition found that
oligosaccharides from goat milk plays a major role in repair and protection of intestine as they act as prebiotic and have
ant - infective property. Other milk products increase the blood pH as they do not contain the L-glutamine an
alkalinizing amino acid, which is only present in higher amount in the goat milk. Goat milk smooths the digestive tract
s0 1t 1s use in the treatment of Ulcers.

. DETERMINATION OF PH
Inside the mammals, carbon dioxide is present in the dissolved form in milk which makes it acidic. But when
the milk is taken out, the carbon dioxide is released from it which makes it alkaline. pH should be taken after some time,
so that to gases inside will pass out. In the preparation of cheese, the pH is determining so that to make sure that lactic
acid is produce or not at desired rate by added microbes. PH deceases as increase in temperature. The pH of colostrums
can be low as 5.8 and that of mastitis and end of lactation milk is as high as 7.5. High pH is due to increase in Na and
ClL

ENZYMES:
Peroxidase activity in cow and goat milk is similar. Xanthine oxidase level is lower in the milk of goar. Higher

acuvity is observed in both ribonuclease and lysozymes. Enzymes heat susceptibility is same.

SPECIFIC GRAVITY:

Lactometer is used to measure the specific gravity. Temperature derivation of milk is taken into consideration
and correction is applied the lactometer is called Correct lactometer reading (CLR) Fat is present in milk, which
increases the specific gravity of milk than that of water. If milk composition is changed the specific gravity also changes.
Specific gravity is increase as the fat is removed as the weight of fat is much lower than the water. Milk nutritive content
Is increase as the fat content is increase, while the specific gravity decreases.

SOLID NON- FAT (SNF): _
Solid Non- Fat is the important thing in the milk. SNF includes the nitrogenous substance, mineral related
. matter, milk sugar. Minimum SNF is about 8.5 percent in whole milk. Lactometer is used to measure the SNF of milk
al 40 degree Celsius. Increases in energy level and concentration of dairy cattle rations have usually resulted in increased
SNF and protein in milk, presumedly through alteration of the YFA produced in the rumen. The usual pattern is an
increase in the propionate content and a decrease in the acetate to-propionate ratio. It has been suggested that the
increased propionate indirectly influences the synthesis of milk protein through control of amino acid metabolism in the
liver. This may be due to the relatively large change in blood glucose required to influence milk lactose. Pelleting the
hay portion of the ration has often resulted in higher milk SNF. .

TABLE: 1 Fat, SNF, Protein values in Goat versus Cow

-

ANIMAL FAT SNF PROTEIN
GOAT 6.3 8.96 4.35
Cow 4.21 8.21 2.3

FAT CONTENT:
Fat occurs as the suspended globules. Fat present in milk is called as butterfat. It is seen via microscope. Fats present in all

the ruminant species is nearly similar, but goat milk has more fat than the cow milk. There are some breeds having different
composition of fat. The percentage of goat milk fat depends on the genetics, stages of lactation, and the quantity and quality of the
feed

PROTEIN CONTENT:

Proteins are the major component essential for the body. The milk protein is nearly similar to the egg protein except for
the amount of methionine and cystines are less. The limiting factors are the sulfur amino acids Protein content is an important feature
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ol milk. Milk contains of Lactoglobulin, Casein, Lactoglobulins. Casein is about 80 percent of the protein and remaining are the
Whey proteins. Casein binds with the calcium and forms the Calcium- Casein ate complex. Rennet, alcohol and heat can precipitate
this complex
ASH CONTENT: |

Ash is inorganic residue. It mainly measures the mineral amount in food. It is the waste remain after organic matter and
Water are removed by heating in the presence of oxidizing agent. Minerals are distinguished from the other food contents and on t_hc
basis of analytical techniques one can find out total mineral content. Mineral are not been destroyed by heating and are less volatile
as compare to other food component
TABLE: 2. Goat milk versus Cow milk. The Basic Composition of Goat and Cow Milk

Constituents Goat ‘ Cow
+Lactose (g/ 100 g ) | 4.2 ‘ 4.8
Minerals (g/ 100 g) 0.7 0.6
Total Proteins g/ 100 g ) 3.5 3.3
Food energy (Kcal) 69 61
Fat (g/ 100 g) 4.2 3.6
Ash content (¢/100 g ) 0.82 : 0.72
Total solids (g /100 g) 12.61 13.2

CONDUCTIVITY: .
Fat content is the important factor for the conductivity of milk. Decrease in E.C of cream and fresh milk with
crease in fat. Electrical conductivity (E.C) is a measure of material’s ability to carry an electrical current. E.C of
~-“hiormal whole milk is 0.466 Sm-1. Salt in the milk determines the E.C of milk. Decrease in the pH results in the release
of calcium ions from casein micelles. Colloidal calcium phosphate dissolve and equilibria of milk buffer system to
“change which causes in saturation of E.C due to decrease in pH. The protein hinderance is the main effect which
- depresses the E.C of milk. v
~MEDICINAL PROPERTY OF GOAT MILK: - it :
= - Goat milk is referred as bio-organic Sodium animals. It is useful in keeping the joints mobile and tender. Goat -
- milk also contains the trace mineral selenium, which keeps immune system strong. It is having antioxidant property too.
"GOAT MILK IS LESS ALLERGIC: -~ :
Cow milk is more allergic. Cow milk contains 20 allergen proteins and these are not been recognized by the
Immune system so causes vomiting, abdominal cramps, skin rashes, diarrhoea, runny nose, etc. Alpha sl casein is the

main allergen present in cows milk. Goat milk contains less amount of Alphas] than cows’ milk, and has hi gher amount

of Alpha s2, which is non allergic. Goat milk can improve the gastrointestinal tract allergies. Goat milk do not produce
TUCUs as it contains smaller fat globules as a result it there are not immune response against it, while cow milk has
bigger fat globules which causes the mucous forming and so gut irritation. Due to shifting to goat milk from cow milk
can cure the chronic enteropathy. Goat milk when used as a first source of protein after breastfeeding; was less allergic
than cows milk. : S - ol

GOAT MILK IS NATURALLY HOMOGENIZED: :

When goat and cow milk are freshly refrigerated overnight, we can see that cow milk get separated into two
puase with cream on top layer and skim milk at the bottom level which occurs naturally by a compound called agglutinin.
To make or to keep the cow milk homogenous i.e to keep cream ‘and skim'milk together, the fat globule cells are

“destroyed by mechanical homogenization techniques. Released of superoxide (free radical) take place in Mechanical
Homogenization, which causes lots of problems and even mutations. In case of goat milk, it remains as same as the
original fresh milk. Goat milk have smaller fat globules, and due to absence of agglutinin it remaing homogenous and

* also eliminates the drawbacks associated to the mechanical homogenization.

“MILK IS RAPIDLY DIGESTED AND ABSORBED: GOAT

ot Goat milk contains the taurine 20-35 times than cow. Taurine plays the bile salt formation, osmoregulation,
.calcium transport and antioxidation, Medium chain and long chain fatty acids are more in goat milk as compare to cows
“inilk. These chains having larger surface to volu'me‘ratio and are easily digested and absorbed quickly than long chain
fatty acids chain. Goat milk contains taurine glycine and glutamic acid as free amino acid. Short and medium chain fatty
acids such as caproic, caprylic, capric and lauric acids are higher in goat milk than cow. The number of fat globules
measuring 4 um is 84 percent in goat milk as compared to cow milk that is having 62 percent. Goat milk contains higher
amount of energy rich substate adenosine triphosphate (ATP) than cow. ;

2. CONCLUSION: : : AR :

The size of fat globule is bigger in cow milk and smaller in goat;mill_%, Which increases the digestibility and
nutritive importance of goat milk to monitor the quality of dairy products and milk physico- chemical analysis. The
basic composition (macronutrients) of goat milk is similar to that of cow milk in regards to total solid, casein, whey
. _proteins, fat, vitamins, minerals, lactose. Goat milk comes out on top for protein and cholesterol, but cow milks fat
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