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Abstract: Milk has been a good source of various nutrients 

including lactose and casein.  We check quality of milk and 

detection of lactose and casein present in the milk. In this paper 

various milk samples was analyzed and found that Casein and 

Lactose values were negligible as compared to its World Health 

Origin value. 
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I. INTRODUCTION 

ilk is important part of human life. It contains vitamins 

those play a vital role in milk uses human consumption. 

Since milk is generally viewed as nutritious food with lots of 

vitamins, minerals and fats, proteins etc thus used for 

drinking. It contains vitamins those play prophylactic role in 

cancer, autoimmune diseases, heart diseases etc .Vitamins 

play a vital role in milk used for human consumption. Since 

milk is generally viewed as nutritious food with lots of 

vitamins, minerals, fats, proteins etc thus used for drinking 

purpose. 

 There are different sources of milk samples available, 

however sufficient information regarding their vitamin 

present, especially protein, fat etc. Milk is processed into a 

variety of dairy products such as cream, butter, yogurt, kefir, 

ice cream, and cheese. Modern industrial processes use milk 

to produce casein, whey protein, lactose, condensed milk, 

powdered milk, and many other food-additives and industrial 

products. This paper detects lactose, casein present in the 

milk.             

II. MATERIALS AND METHODS 

For this Buffalo and Cow milk samples were used (each type 

four samples).All these samples were collected from 

Anandnagar, Dhyari, Hadapsar, Katraj around Pune in 

Maharashtra. The samples were kept refrigerated at 4°C and 

transported to the laboratory within 24 hours, prior to 

refrigeration. The milk samples were stored at -20°C until 

analysis. 

A. Determination of Lactose in the Milk: 

Procedure  

Take two graduated flasks, one of 100 ml and the other of 200 

ml capacity. Weigh accurately 65·8 g of the prepared sample 

into each flask. Add to each flask 20 ml of acid mercuric 

nitrate solution or 30 ml of mercuric iodide solution. To the 

1oo ml flask, add phosphotungstic acid solution to the mark, 

and to the 200 ml, flask, add 15 ml of phosphotungstic acid 

solution and dilute to the mark with water. Shake both the 

flasks frequently during 15 minutes, filter through dry filter 

paper, and polarize. (It is preferable to read solution from 200 

ml flask in 400 mm tube to reduce error of reading. Solution 

from the 100 ml flask may be read in 200 mm tube.) 

Calculation:  

Calculate percentage of lactose in the sample as follows, 

a) Subtract reading of solution from the 200 ml flask ( 

using 400 mm tube) from reading of solution from 

the 100 ml flask (using 200 mm tube). 

b) Multiply difference by 2. 

c) Subtract result from reading of solution from the l00 

ml flask; and  

d) Divide result by 2. 

B. Determination of Casein in the Milk 

Procedure 

Place 10 g of the prepared sample into each of two flasks. Add 

one milliliter of phenolphthalein indicator solution, followed 

by 0·4 rnl of the potassium oxalate solution. Set aside for 2 

minutes. Neutralize the contents of one of the flasks with the 

standard sodium hydroxide solution using the other flask as a 

blank. Add 2 ml of neutralized formaldehyde and again titrate 

with the standard sodium hydroxide solution to the same pink 

shade. 

Calculation  

The first titration value is not required, but the volume in 

milliliters of the standard sodium hydroxide used in the 

second titration shall be noted. Multiply this value by 1·38 to 

obtain the percentage of casein. 

III. OBSERVATION TABLE 

M 
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  Sample 
Descripti

on 

B1 B2 B3 B4 C1 C2 C3 C4 

Test  
Metho

d 

Casein 

% 
4.16 

4.2

3 

4.0

8 

4.3

7 

3.4

5 

3.1

7 

3.5

8 

3.2

9 

IS 
1479 

(II) 

:1961 

Lactose 

% 
5.10 

5.1

0 

5.2

0 

5.2

0 

4.8

0 

4.7

0 

4.9

0 

4.8

0 

IS 

1479 

(II) 
:1961 

NOTE: 

(1) Buffalo milk samples-B1, B2, B3, B4 and Cow milk 

samples-C1, C2, C3, and C4. 

(2) Chemical Analysis was done per 100 gm.  

(3) Casein and Lactose values were negligible 

IV. RESULTS AND DISCUSSION 

The voluminosity of the buffalo milk casein is 2.68-3.72 ml/g 

at 25-27
o
C, while that of cow milk casein is 4.18 ml/g. Ahmed 

(2008) observed that the hydration (solvation)  of buffalo 

casein is lower as compared to casein of cow milk. Kuchroo 

and Malik (1976) quantified the solvation (hydration) of 

casein micelles from buffalo milk as 2.60-2.90 g water /g 

casein compared to 3.48 g water/g casein for cow milk. 

Ahmad (2008 ) investigated the modifications of protein-

protein and protein-minerals interactions in alkaline pH 

resulting in miceller disruption in cow and buffalo milk and 

found that the dissociations took place at pH 9.7 and 8.6 for 

buffalo and cow milks, respectively. These differences were 

due to higher concentrations of casein and minerals in buffalo 

than in cow milk. Animal bioassays have shown the Protein 

Efficiency Ratio (PER) value of buffalo milk proteins to be 

2.74 and that of cow milk as 2.49 (Pandya, 2007). 

Milk Proteins: According to Sindhu (1998) buffalo milk has 

about 11.42% higher protein than cow milk. The 

concentrations of both, the case in and whey proteins are 

different in cow and buffalo milk. Buffalo milk contains 

higher caseins and whey protein than cow milk. Whole of the 

caseins in buffalo milk is present in miceller form while in 

cow milk only 90-95% is the miceller casein and rest is 

present in the serum phase. The particle size of the buffalo 

miceller casein is larger at 110- 160 nm than that of cow 

miceller casein 70-110 nm (Saraswat, 1985; Commen and 

Ganguli, 1973).  

Macronutrients –Protein Milk is a good source of high quality 

protein 30. Milk and milk products are the largest source of 

protein in per school children and the second largest 

contributor furthr to meat and meat products in all other age 

groups8,21. Cows‟ milk contains about 3.5% protein by 

weight, and of this total protein, 80% is casein and 20% whey. 

Casein is the dominant protein in milk and can be fractionated 

into four major components: alpha, beta, gamma and kappa-

casein. Whey protein is composed predominantly of beta-

lactoglobulin and alpha-lactalbumin, but other whey proteins 

include serum albumin, immunoglobulins (IgA, IgG, IgM), 

protease peptones, lactoferrin and transferring 30. 

Carbohydrate the principal carbohydrate found in milk is 

lactose. Cow‟s milk contains about 4.5g lactose per 100g milk 

and there is some evidence that lactose is the least cariogenic 

of the common dietary sugars. In addition, various other 

components of milk have been considered to be protective 

against dental caries 31.Fat the fat content of milk varies 

depending on whether milk is whole, semi skimmed or 

skimmed.  

By virtue of higher opacity of casein micelles coupled with 15 

higher levels of colloidal protein, calcium and phosphorous, 

buffalo milk is more densely white and has superior whitening 

properties as compared to cow milk (Kuchroo and Malik, 

1976).Milk mineral components Milk is an important source 

of mineral substances, especially calcium, phosphorus, 

sodium, potassium, chloride, iodine, magnesium, and small 

amounts of iron. The main mineral com- pounds of milk are 

calcium and phosphorus, which are substantial for bone 

growth and the proper development of newborns (Al-Wabel 

2008). The high bioavailability of these minerals influences 

the unique nutritional value of milk.  

In a modern European diet, milk is the main source of 

calcium. Calcium bound to casein (both in organic and 

mineral form) exhibits significant availability during the milk 

digestion process (Gueguen and Pointillart 2000); thus, the 

bioavailability of this element is closely correlated with a 

higher concentration of casein (Gaucheron 2005).  

The highest concentration of this, and other mineral elements, 

is specific to sheep milk; whereas human and donkey milk 

contain the smallest amounts of those compounds .Iron 

concentration in milk is naturally low and influenced by the 

presence of lactoferrin and xanthine oxidase transferase (Al-

Wabel 2008). Iron, zinc, and copper in ruminant milk are 

related mainly to the casein fraction, whereas in human milk 

they are connected to soluble proteins (Raynal-Ljutovac and 

others 2008). Goat milk is characterized by the lowest 

concentration of iron, zinc, and copper. Camel milk is the 

richest in these minerals. Despite the low iron concentration in 

goat milk, iron is more bioavailable in goat milk than it is in 

cow milk. The explanation for that is that goat milk contains a 

higher share of nucleotides which contribute to heightened 

absorption in the intestine (Raynal-Ljutovac and others 2008). 

V. PREPARATION OF CASEINS 

The casein fraction was treated as described by Olieman et al. 

The precipitate was washed 3 times with 20 ml of acetate 

buffer (4% acetic acid and 0.4 M sodium acetate, pH 4.6). In 

the case of the whole milk sample, an extra wash with 10 ml 

of dichloromethane was performed to remove lipids, followed 

by  another wash of 10 ml of acetate buffer pH 4.6. The 
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resulting casein clean fraction was dried, collected,  and 

frozen at -20ºC until use. Casein Sample Buffer (300 mM of 

Tris, 20 mM of EDTA, 0.1M urea and 10 mM DTT): In a 50 

ml flask containing 20 ml of ddi water were dispensed 1.82 g 

of Trizma base, 0.37 g of EDTA  and 0.3 g of Urea, followed 

by the addition of 0.5 ml of 1 M DTT solution. ddi water was 

added to a final  volume of 50 ml. It may take up to 15 

minutes for the complete dissolution of all solids. This 

solution must be prepared fresh daily. 

Preparation of Caseins for CE SDS analysis:300 mg of casein 

derived from the three varieties of milk was each mixed with 

700 μl of the casein sample buffer. The casein fraction 

generally does not dissolve completely and was therefore left 

to incubate for 30 min at room temperature. The mixture was 

centrifuged at 14,000 g for 10 min. The solid was discarded 

and the supernatant filtered through a 0.45 μm syringe filter. 

This solution was used for CE SDS analysis.  

Preparation of Caseins for CE SDS analysis:50 μl of each 

filtered sample was thoroughly mixed with 45 μl of CE SDS 

sample buffer, 2  μl of 10 kD internal standard, and 5 μl of β-

mercaptoethanol. This mixture was heated at 100 ºC for 3 

minute 
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