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Abstract: Milk is an important part of human life and supposed to be a nutritious food which contain about 80% proteins. Milk
proteins consist of 80% casein (soluble protein), 2-8% lactose (milk fat) and remaining is whey (byproduct of cheese and casein
manufacture). Casein is more important and contain almost all essential amino acids. The purpose of the present work was to
estimate the amount of casein in different milk samples including natural milk (cow, buffalo, sheep and goat) both in boiled and
un-boiled form and ultra-high temperature processed (Nestle Milk pack, Olper’s and Everyday Liquid) milk. In all the milk
samples Nestle Milk pack contains high casein (g/100mL) 7.39±0.021 while cow milk contains lowest casein (g/100mL)
4.91±0.036 in un-boiled form and 4.75±0.025 in boiled form. Milk is supposed to be more beneficial if quantity of casein
increases. From this research it is concluded that sheep milk is more beneficial with casein percentage 5.64±0.01 in un-boiled
milk and 5.52±0.021 in boiled milk sample in case of natural milk samples while in tetra-packs Nestle Milk pack is beneficial
with casein percentage 7.18±0.021 and 7.39±0.021 casein (g/100mL).
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1. Introduction
By changing the eating habits, lifestyle of people has been
advanced. The people are demanding high nutritious and
cheapest food resource for their proper growth and
development [1]. In this perspective, milk can contribute to
ensure food security. Milk is a cheapest and basic source of all
valuable nutrients required for the normal body growth and
the brain development [2]. Milk is a whitish liquid produced
by the mammary glands of female mammals to feed or nourish
their young ones [3, 4]. It is the richest and appreciable source
of energy for infant mammals including human beings [5].
Milk is an excellent source of proteins, fats, vitamins, minerals
and antioxidants [6]. It is a versatile ingredient used for the
production of many dairy products i.e. cheese, yogurt, butter,
creams, ice creams etc. [7]. It contains protein (3.4%), lactose
(4.8%), fats (3.6%), water (87.5%), vitamins and minerals
(0.7%) [2]. Consumption of milk varies according to the age
groups of people. There are about six billion people in the
world who consume milk and other milk products [1].

Pakistan is the fifth largest milk- producing country in the
world. In Pakistan 60 million metric tons of milk is being
produced annually [2].
Casein is considered as a chief and major component of
milk because it constitutes about 80% of milk protein [8, 9]
while remaining are lactose and whey [10]. The main casein
components involve αS1-casein, αS2-casein, β-casein and
κ-casein [8, 10]. It contains all the essential amino acids like
Leucine (8.3%), Lysine (7.4%), valine (6.5%), isoleucine
(5.5%), phenylalanine (4.5%), threonine (4.4%), methionine
(2.5%), tryptophan (1.1%) [11, 12]. It is white amorphous
solid in pure form with hydrophobic interactions which make
it water- insoluble [13]. It is tasteless, odorless with isoelectric
pH 4.6 [14, 15]. In milk, calcium phosphate and casein form
colloidal particles called casein micelles [7, 16]. The richest
profile of amino acids present in the casein shows that it is a
valuable source of energy for the development of the brain and
the strengthening of muscles and bones [17]. Casein is also
used for the manufacturing of dairy products i.e. cheese, curd,
ice-creams, milkshakes etc. [8, 18] Besides its nutritional
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value, casein have many other uses like binders in processed
meat, paper coating, glues, the dressing of leather and
man-made fibers [19].
By knowing the importance of casein, the aim of this paper
is to estimate the amount of casein in natural (cow, buffalo,
sheep and goat) in boiled and un-boiled form and UHT treated
(Nestle Milk pack, Olper’s and Everyday Liquid) milk
samples.

2. Experimental
2.1. Milk Samples
Eleven milk samples were collected from local market of
Bahawalpur City. In these samples natural milk as well as
artificial milk means powdered milk was used to estimate the
casein concentration. These milk samples were placed in ice
and dispatched to Analytical Laboratory of Department of
Chemistry, Govt. Sadiq College Women University
Bahawalpur. Before working, all the milk samples were
filtered to remove insoluble impurities like hair, dirt etc.
2.2. Casein Precipitation
100 ml of each milk sample was heated between 50-60 ºC
for about 5 minute. One percent acetic acid was slowly added
with constant stirring. pH of each sample must be 4.6-4.7 and
checked by pH meter. Samples were kept undisturbed for
10-15 minutes at room temperature. Precipitates of acid casein
were filtered and washed with methanol to remove fats.
Casein in the form of white amorphous substance was dried to
calculate percentage yield. The experiments were performed
in triplicate and percentage of casein was calculated by using
the equation given below.

Similarly, buffalo milk is also beneficial with casein
concentration (g/100mL) 5.71±0.03 and 5.62±0.025 with
casein percentage 5.54±0.03 and 5.46±0.025 in un- boiled and
boiled milk samples respectively. Cow milk contains lowest
casein concentration (g/100mL) 4.91±0.036 and 4.75±0.025
with casein percentage 4.77±0.036 and 4.61±0.25 among
un-boiled and boiled milk samples. In case of UHT treated
milk (tetra pack) samples, Nestle milk pack contains highest
concentration of casein while olper milk contain lowest
concentration 7.39±0.021 and 5.36±0.021 with casein
percentage 7.18±0.021 and 5.21±0.026 respectively.
From the given results, it is confirmed that buffalo milk
contain more casein as compared to cow milk and sheep milk
contain more casein as compared to goat milk. Among all
these natural milk samples, sheep milk is supposed to be more
beneficial both in boiled and un-boiled form. While both of
these have low concentration of casein as compared to UHT
treated Nestle milk pack. Among tetra packs, Nestle milk pack
is supposed to be more beneficial as compared to Olper’s and
Everyday milk.
Sheep milk > buffalo milk > goat milk > cow milk
Nestle Milk pack > Everyday milk > Olper’s milk
Casein concentration in all milk samples is simply
expressed as
Nestle Milk pack > Everyday milk > Sheep milk > Buffalo
milk > Goat milk > Olper’s milk > cow milk
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3. Results and Discussions
According to the literature, milk with high concentration of
casein is more beneficial as compared to low concentration.
To evaluate the concentration of casein in milk, 11 milk
samples were studied including natural milk in boiled and
un-boiled form as well as ultra-high temperature treated milk
usually known as tetra-packs. Before estimation, these
samples were stored in ice and filtered to remove suspended
impurities. As reported, casein concentration varies in milk
samples ranging up to 80%. Casein in the form of white
amorphous solid was collected and dried in desiccator. The
results showed (Table 1, Table 2, Figure 1 and Figure 2) that
sheep milk contains high amount of casein (g/100mL)
5.81±0.01 with casein percentage 5.64±0.01 and 5.69±0.021
casein (g/100mL) and 5.52±0.021 casein percentage in
un-boiled and boiled milk samples among natural milk.

Figure 1. Graph to show the weight of casein (g) in different milk sample.

Figure 2. Graph to show the percentage of casein in different milk sample.

Science Journal of Analytical Chemistry 2020; 8(3): 107-110

109

Table 1. Weight of Casein in different Milk samples.
Serial No

Milk Sample

1
2
3
4
5
6
7
8
9
10
11

Cow’s milk (UB)
Cow’s milk (B)
Goat’s milk (UB)
Goat’s milk (B)
Buffalo’s milk (UB)
Buffalo’s milk (B)
Sheep’s milk (UB)
Sheep’s milk (B)
Olper’s milk
Nestle Milk pack
Everyday milk

Weight of Casein (g)
Sample (1)
4.87
4.75
5.64
5.51
5.7
5.62
5.81
5.68
5.35
7.38
6.42

Sample (2)
4.92
4.73
5.61
5.53
5.68
5.65
5.8
5.67
5.34
7.39
6.4

Sample (3)
4.94
4.78
5.66
5.5
5.74
5.6
5.82
5.71
5.39
7.42
6.43

Mean±SD
4.91±0.036
4.75±0.025
5.64±0.025
5.51±0.015
5.71±0.03
5.62±0.025
5.81±0.01
5.69±0.021
5.36±0.026
7.39±0.021
6.4±0.015

Density of Milk= 1.029kg/L, UB= un-boiled, B= boiled, SD= standard deviation
Table 2. Percentage of Casein in different Milk samples.
Serial No

Milk Sample

1
2
3
4
5
6
7
8
9
10
11

Cow’s milk (UB)
Cow’s milk (B)
Goat’s milk (UB)
Goat’s milk (B)
Buffalo’s milk (UB)
Buffalo’s milk (B)
Sheep’s milk (UB)
Sheep’s milk (B)
Olper’s milk
Nestle Milk pack
Everyday milk

Percentage of Casein
Sample (1)
4.73
4.61
5.48
5.35
5.54
5.46
5.64
5.52
5.2
7.17
6.24

Sample (2)
4.78
4.59
5.45
5.37
5.52
5.49
5.63
5.51
5.19
7.18
6.22

Sample (3)
4.8
4.64
5.5
5.34
5.58
5.44
5.65
5.55
5.24
7.21
6.25

Mean±SD
4.77±0.036
4.61±0..25
5.48±0.025
5.3±0.015
5.54±0.03
5.46±0.025
5.64±0.01
5.52±0.021
5.21±0.026
7.18±0.021
6.22±0.015

Density of Milk= 1.029kg/L, UB= un-boiled, B= boiled, SD= standard deviation

4. Conclusion
As casein is major protein present in milk, contains almost
all essential amino acids and important for digestion, growth
and development. From this study, it is concluded that sheep
milk is more beneficial for humans as compared to cow,
buffalo and goat milk as it contains high amount of casein
(g/100mL) 5.81±0.01 in un-boiled form and 5.69±0.021 in
boiled sample than other natural milk samples. The casein
percentage in sheep milk is also highest 5.64±0.01 &
5.52±0.021 in un-boiled and boiled milk samples respectively.
Similarly, Nestle Milk pack contain high casein amount
(g/100mL) 7.39±0.021 than Olper’s (5.36±0.02) and Everyday
milk (6.4±0.015) and supposed to be more beneficial than
other’s tetra packs available in market.
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