
*Corresponding author: Anita Bhatia
S.S. Jain Subodh P.G. Autonomous College, University of Rajasthan, Jaipur, India

ISSN: 0976-3031

RESEARCH ARTICLE
COMPARATIVE STUDY ON PHYSIOCHEMICAL PROPERTIES OF VARIOUS MILK

SAMPLES
Neeru Gakkhar1, Anita Bhatia1 and N. Bhojak2

1S.S. Jain Subodh P.G. Autonomous College, University of Rajasthan, Jaipur, India2Green Chemistry Research Centre, P.G. Department of Chemistry, GovernmentDungar College (A-Grade), University of Bikaner, Bikaner - 334 003, India
ARTICLE INFO ABSTRACT

Article History:

Received 14th, May, 2015
Received in revised form 23th,
May, 2015
Accepted 13th, June, 2015
Published online 28th,
June, 2015

Milk is an important source of all basic nutrients required for mammals including human beings. The
study was conducted to evaluate physiochemical quality of various milk samples in selected dairy plant of
India. Various physicochemical properties included fats; Protein, acidity, specific gravity; freezing point
and colour were analyzed and compared. Total 6 different milk samples were analyzed. Fat and protein
were analyzed by developed green method and existing method for comparison purpose. It has been
found that developed green method is better comparable to existing method. Acidity in milk has been
measured in terms of % of lactic acid and Specific gravity indicative of solid contents of milk. The results
showed that acidity in camel milk is highest while the specific gravity is lowest.
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INTRODUCTION

Indian dairying is emerging at an important growth level of the
Indian economy. It is the single largest contributor to
Agriculture sector (17%) in India, contributing about 8% to
Gross Domestic Product. Milk production in India has
increased fivefold in the last fifty years and it continues to be
No.1 in the world [1]. The quality of raw milk is a term with a
very broad meaning. It encompasses such milk characteristics
as chemical composition, physical properties, microbiological
and cytological quality, sensory properties, technological
suitability and nutritive value [2, 3]. Physio-chemical analysis
is important tool to monitor the quality of dairy products. Milk
is an important source of all basic nutrients for mammals. Milk
from various mammals are used for producing different dairy
products including milk cream, butter, yogurt, ghee, sour milk,
etc. [4, 5]. Consumers always demands nutritionally enriched
milk and dairy products [6, 7]. Fresh milk considered as a
complete diet because it contains the essential nutrients as
lactose, fat, protein, mineral and vitamins in balanced ratio
rather than the other foods [8, 9].

Milk is a complex colloidal dispersion containing fat globule,
casein micelle and whey proteins in an aqueous solution of

lactose, minerals and a few other minor compounds. Its
physical properties are affected by several factors including the
composition and processing of milk. Measurement of
physiochemical properties of milk is used to determine the
concentration of milk component and to evaluate the quality of
milk products.

The acidity is usually expressed as pH. The pH of milk is more
dependent on temperature than that of buffers, such as
phosphate; since milk is a complex buffer system and variation
in temperature cause many changes. Differences in pH and
buffering between individual lots of fresh milk reflect
compositional variation [10]. The density and specific gravity
of milk depend on composition and temperature. Other factors,
such as stage of lactation and nutritional status affect density
only in as far as they affect composition. The specific gravity
of milk decreases slightly with the increasing temperature;
partly because of the effect of temperature on milk fat but also
because the contraction of the other solids that occurs on
mixing with water decreases slightly. Processing operations
such as homogenization and sterilization have negligible
effects on density. Environmental and nutritional factors such
as season, climate, feed, stage of lactation, water intake have
only small effects on the freezing points of milk.

Available Online at http://www.recentscientific.com
International Journal
of Recent Scientific

ResearchInternational Journal of Recent Scientific Research
Vol. 6, Issue, 6, pp.4436-4439, June, 2015



Anita Bhatia et al., Comparative Study On Physiochemical Properties Of Various Milk Samples

4437 | P a g e

The present study was conducted to evaluate various
physiochemical properties of milk including its fat, total
protein, freezing point, were analyzed and compared to the
valid Standards. Moreover determinations of physiochemical
content in collected samples were a major concern of this
study.

METHODS AND MATERIALS

Milk

Total six milk samples (Buffalo milk, Camel milk, Cow milk,
Goat milk, Powdered milk, Soya milk) were procured from
selected co-operative farmers of Bikaner in sterile bottles and
then transferred to the laboratory with a minimum of delay,
where they directly examined or held in the refrigerator until
time is due .It included the weighing of milk, and first hand
quality checking as per laboratory manual.

Physical Analysis

The physical characteristics of various milk samples were
determined shortly after they determinations were carried out
according to AOAC 2000. The PH measurement was made
using a digital PH-meter (HI 8314, Hanna Instruments, and
Italy). Titratable acidity was measured by titrimetric method,
and other parameters were as per AOAC 2000.

Chemical Analysis

Different chemical properties of milk such as Fat, protein
content were estimated by developed green method and
existing method. Determination of the total fat content of
sample was done by modified Gerber Method [11].

Experimental

Determination of acidity in milk

10.0 gm milk sample was pipetted out in a 100 ml beaker. 3 to
4 drops of phenolphthalein indicator was added into it and
mixture was titrated with standard 0.1 N NaOH solutions.
Acidity of milk was measured in terms of % of lactic acid.
Acidity in various samples of milk is given by Table .1.

Volume of N/10 NaOH × 0.009
% of lactic acid = × 100

Volume of sample

Determination of specific gravity of milk

The temperature of milk sample was adjusted as near 840C.
Sufficient milk was poured into test tube to allow the
lactometer to float freely. Then the lactometer was placed into

test tube and allows it to a constant level. The lactometer
reading and temperature of the milk was recorded.

The specific gravity of milk is usually determined for
calculation of the solid content of the milk. When the specific
gravity and the fat content of a milk sample are known it is
possible to calculate the percent of solid not fat and total solid
by the expression.

T.S.  = CLR / 4 + (1.2 x fat) + 0.14
SNF = T.S. + fat

Results are given in Table. 2.

Determination of freezing point of milk

Freezing point in milk was determined by thermistor
cryoscopic method. The thermistor cryoscope was regularly
calibrated with standard solutions with the freezing points of -
0.4080C and -0.6000C and the calibration was verified with the
reference solution lactrol (-0.5120C).

The tube was rinsed with about 25 ml of the sample of milk
cooled to 100C or lower. 30-35 ml milk sample cooled to 100C
was poured into the tube and tube was inserted into the
apparatus. The temperature of cooling bath was maintained at –
2.50C and continue the manipulation of the stirrer until a super-
cooling of the sample of 1.0- 1.20C was observed. At this time
milk will begin to freezes may be noted by the rapid rise of the
mercury. The stirrer was manipulated slowly and carefully
three or four times as the mercury column approaches its
highest point. By means of a suitable light weight cork mallet,
tap the upper end of the thermometer cautiously a number of
times until the top of the mercury column remains stationary
for at least one minute. The exact reading was observed on the
thermometer scale, taking necessary precautions to avoid
parallex and estimate to 0.0010C.

Freezing points of various samples of milk are given in Table
.3. Colour of various samples of milk is given in Table .4.

Determination of Fat in Milk by Modified Gerber Method

A method was developed for the determination of fat in milk.
In this modified method 10 ml sulphuric acid (density 1.807 to
1.812 g/ml at 270C, concentration of sulphuric acid from 90 to
91% by weight) was taken into butyrometer. 11.75 ml milk

Table 1 Acidity in various samples of milk

S.No. Milk sample % Lactic acid
determined*

1. Buffalo milk 0.162
2. Camel milk 0.216
3. Cow milk 0.180
4. Goat milk 0.135
5. Powdered  milk 0.144
6. Soya milk 0.099

Table .2 Specific gravity of various samples of milk

S. No. Milk sample Specific gravity
1. Buffalo milk 1.032
2. Camel milk 1.014
3. Cow milk 1.030
4. Goat milk 1.028
5. Powdered  milk 1.037
6. Soya milk 1.024

Table .3 Freezing point of various samples of milk

S. No. Milk sample Freezing point (0C)
1. Buffalo milk -0.549
2. Camel milk -0.535
3. Cow milk -0.547
4. Goat milk -0.542
5. Powdered  milk -0.457
6. Soya milk -0.520
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sample was pipetted out and transfer it into butyrometer. A
mixture of 0.2 ml amyl alcohol and 0.8 ml of 1.8 x 10-2 M
Triton-X-100 was added into it. Tighten the stopper and the
content was mixed by shaking the butyrometer at 450 angle.
Butyrometer was kept in water bath at 650C for 5 min.
Butyrometer was placed in centrifuge and sample was
centrifuged for 5 min at 1000-1200 rpm. The fat column was
adjusted within the scale on butyrometer and observations were
made.

Fat of various samples of milk are given in Table .5

Determination of Protein in Milk:

A method was developed for the determination of protein
content in milk samples. For this purpose 10 gm milk sample
was pipetted out in a 100 ml beaker. 4 to 5 drops of
phenolphthalein indicator, 0.4 ml saturated potassium oxalate
and 0.7 ml neutral formalin and 1.6 ml of 1.8 x 10-2 Triton-X-
100 was added into it and mix well. Then mixture was titrated
against 0.1 N NaOH solutions. Protein of various samples of
milk is given in Table .6.

% of protein = Volume of N/10 NaOH used X 1.7

RESULT AND DISCUSSION

Physiochemical properties such as acidity, specific gravity,
freezing point fat, protein and colour have been observed and
determined for various samples of milk i.e. buffalo milk, camel
milk, cow milk, goat milk, powdered milk and soya milk.

1. Acidity in milk  have been measured in terms of % of
lactic acid, order of acidity in different samples of milk
is obtained as : Camel milk > Cow milk > Buffalo milk
> Powdered milk > Goat milk > Soya milk.

2. Specific gravity indicative of solid contents of milk has
been observed as: Powdered milk > Buffalo milk > Cow
milk > Goat milk > Soya milk > Camel milk.

3. Fat content determined in various samples of milk have
been reported in Table .5. Fat content was also
determined by the general method for comparison
purpose. It has been found that developed green method
is better comparable to existing method.

4. Protein content determined in various samples of milk
has been reported in Table.6. Protein content was also
determined by the general method for comparison
purpose. It has been found that developed green method
is better comparable to existing method.

CONCLUSION

In the present study, preliminary investigations were carried
out to ascertain the physiochemical characteristics of various
milk samples collected from selected co-operative farmers of
Bikaner in sterile bottles. Physiochemical properties such as
acidity, specific gravity, freezing point fat, protein and colour
have been observed and determined for various samples of
milk i.e. buffalo milk, camel milk, cow milk, goat milk,
powdered milk and soya milk. The result shows that Specific
gravity of powdered milk is highest and camel milk has high
acidity. Protein and fat content were also determined by the
general method for comparison purpose. It has been found that
developed green method is better comparable to existing
method.
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