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Abstract: Milk has been a good source of various nutrients 

including different chemicals. In this paper quality of milk and 

comparative study of above chemicals present in the milk was 

done. Various milk samples was analyzed and found that solid 

not fat was low as compared to reducing sugar in the milk. 

Buffalo milk sample gave higher result as compeered to Cow 

milk sample. All these results compared to its World Health 

Origin value, reducing sugar and solid not fat were negligible.  
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I. INTRODUCTION 

ilk is important part of human life. It contains minerals 

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 minerals those play prophylactic role in 

cancer, autoimmune diseases, heart diseases etc .Minerals 

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 

mineral 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. Comparative study between the different 

types of milk is not available much so present study was 

carried out to compare the Buffalo milk and Cow milk 

samples containing reducing sugar, solid not fat and to check 

the quality of 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. All the milk samples were stored at -20°C until 

analysis. 

1. Determination of Reducing Sugar in the Milk 

 

A. Determination of Cane Sugar in the Milk: 

Procedure:  

Take 1 ml of milk in a test tube. Add 1 ml of Resorcinol 

Solution and mix. Place the tube in boiling water bath for 5 

min. Withdraw the tube and observe the colour. Appearance 

of deep red colour indicates presence of sucrose, or a ketose 

sugar. In pure milk samples no such red color is developed 

and sample remains white in nature. The limit of detection of 

method is 0.1%. 

B. 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  

M 
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d) Divide result by 2. 

C. Determination of Sucrose in the Milk: 

Procedure:  

Place the filtrate from lactose determination in a 250-ml flask, 

add 34 ml of hydrochloric acid and place the flask 

immediately in a vigorously boiling water-bath.(The contents 

shall be at such a temperature as will show a temperature of 

21 ° ± 2°C after the addition of acid.) Leave in the bath for 

exactly 5 minutes, remove and cool rapidly to room 

temperature. Neutralize with sodium hydroxide solution. 

taking care not to have either a local or a general excess of 

alkali in the warm solution lest some of the  sugar be 

destroyed. Cool to room temperature, make up to the mark, 

shake well and determine the reducing sugar by the Munson 

and Walker gravimetric method using a.5o-ml aliquot Filter 

through a tared Gooch filter, wash four or five times with hot 

water and once with alcohol and dry for 30 minutes at 98 to 

100°C.Weigh the dry precipitate of cuprousoxide. 

Calculation: 

Sucrose, percent by weight=M/5 

Where, 

M=number of mg of sucrose equivalent to cuprous oxide 

precipitate. 

 

D. Determination of Added Glucose in the Milk: 

Procedure:  

To 1 ml of milk sample or 1 ml of reconstituted milk powder 

in a test tube add equal volume of acetate buffer and filter. To 

0.2 ml of filtrate add 2.8 ml water and 2 ml of modified 

Barford’s reagent. Heat the tube in boiling water for 4 

minutes. After cooling for 2 minutes add 3 ml of 

phosphomolybdic acid and mix the contents. Development of 

deep blue colour indicates the presence of glucose. 

 

 Filter the contents of the tube through Whatman No 42 filter 

paper. Collect the filtrate in a colorimetric tube, after 

discarding first 1 ml. Measure the absorbance in a 

photoelectric colorimeter, using red filter or determine 

absorption maxima in a spectrophotometer between 620-780 

um against blank prepared identically from a pure milk 

sample. The concentration of glucose in the sample can be 

determined with the help of a standard curve prepared from 

milk samples containing known amounts of added glucose 

i.e., 0.5, 1.0, 2.0, 5.0 percent glucose in milk.  

 

2. Determination of Total Solids in the Milk (Gravimetric 

Method) 

 

Procedure:  

Weigh accurately the clean, dry empty dish with the lid. 

Pipette into the dish about 5 ml of the prepared sample of milk 

and weigh quickly, with the lid on the dish. Place the dish, 

uncovered, on a boiling water bath. Keep the base of the dish 

horizontal to promote uni-form drying and protect it from 

direct contact with the metal of the water-bath. After at 

least30 minutes, remove the dish, wipe the bottom and 

transfer to a well-ventilated oven at 98 to 100°C, placing the 

lid by the dish.  

The bulb of the oven control thermometer shall be 

imrnediately above the shelf carrying the dish. The dish shall 

not be placed near the walls of the oven, and shall be insulated 

from the shelf, for example, by a silica or glass triangle. The 

shelf used shall be near the middle of the oven. After three 

hours, cover the dish and immediately transfer it to a 

desiccator. Allow to cool for about 30 minutes and weigh. 

Return the dish, uncovered and the lid to the oven and heat for 

one hour. Remove to the desiccator, cool and weigh, as 

before. Repeat, jf necessary, until the loss of weight between 

successive weighings does not exceed 0-5mg.Note the lowest 

weight.  

 

Calculation: 

Total solids, percent by weight=100w/W 

Where, 

  w=Weight in g of the residue after drying, and 

 W=weight in g of the prepared sample taken for the test. 

 

III. OBSERVATION TABLE 

   

Sample 

Description 
B1 B2 B3 B4 C1 C2 C3 C4 

Reducing 

Sugar % 
5.20 5.15 5.30 5.25 4.90 4.80 4.95 4.85 

Solid not 

Fat % 
10.19 10.70 11.28 10.19 7.86 7.67 7.60 7.61 

 

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) Reducing sugar and solid not fat were negligible.  

IV. RESULTS AND DISCUSSION 

Present study found that the milk samples had low average fat 

, SNF and TS as compared to standards of FSSA .Similar  

results were found in study conducted in Pakistan by Javaid et 

al where the milk samples collected from milk vendors had 

average fat content of 5.20%, SNF of 8.25% and TS of 

13.45%. 

Study conducted by the Food Safety and Standards Authority 

of India (2011) throughout the country on 1791 milk samples 

found that the total non-conforming samples to the FSSA 

standards were 1226 (68.4%)  

 A study conducted by Menon in Hyderabad city of Pakistan 

also found that chemical quality of milk samples were inferior 
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and did not even meet the minimum legal requirement All the 

samples from the canteens of different hospitals were found 

skimmed and adulterated with water. Similar results were also 

found in studies conducted in Izmir (Turkey) ,Tirupati 

(India),Faisalabad (Pakistan). 

The reason for this could be due to the fact that milk vendors 

want to maximize their profit and moreover, even if caught, 

there are no stringent provisions under the current legislation, 

which further motivate them to do so. According to FSSA, 

2006 and its rule 2011, any person who sells to the 

purchaser’s prejudice any food which is not in compliance 

with the provisions of this Act or the regulations shall be 

liable for punishment of six months and fine. 

 The total number of samples examined under FSSA,2006 in 

India from 2006-2008 were 325500 out of which only 11% 

were found to be adulterated or misbranded, out of which, 

only 13.6% were convicted. 

This shows the lax implementation of rules of the Act and 

vendors take advantage of that to maximize their margins. 

Dairy: All fluid milk products are considered part of this food 

group. Foods made from milk also are part of this group if 

they retain their calcium content. Foods made from milk that 

have little to no calcium, such as cream cheese, cream, and 

butter, are not. Calcium-fortified soymilk (soy beverage) is 

also part of the dairy group. Fat-free or low-fat milk Cheese 

Yogurt Calcium-fortified soy beverages Whole and flavored 

milk Sweetened yogurts. 

 The availability of plant foods, such as potatoes, root 

vegetables and cereals, decreased in response to policy 

initiatives after the Second World War. Data from FAO 

during the period 1950ñ1989 illustrate a 25% decrease on 

average in the availability of potatoes, root vegetables and 

cereals, and a 50% increase in the production of meat and 

meat products and milk and dairy products (Fig. 2). In 1991 

the average quantity of meat and meat products was 225 g per 

person per day, ranging from around 50 g in Albania to over 

250 g in Germany and Denmark.  

The CINDI pyramid assists in the selection of the food groups 

required for healthy nutrition. It makes use of the colour 

scheme of traffic lights: green for proceeding, orange for 

caution and red for stopping to consider before consuming. 

The CINDI pyramid appears on the cover of this document, 

and posters are available on request from the WHO Regional 

Office for Europe. The poster also shows four active 

individual figures. Annex 1 provides some principles to aid 

the development of pictorial food models such as the pyramid. 

The CINDI pyramid helps to illustrate both the variety and the 

proportions of foods needed for a healthy diet. The more 

physically active a person is, the more servings are needed. 

Food energy was traditionally measured in calories, or 

kilocalories (kcal), but now the metric form, the joule, is 

almost universally used (1 kcal = 4.2 kJ). Adults normally 

require around 6500ñ14 000 kJ per day, depending on gender, 

age, body size and level of physical activity. WHO 

recommends that more than half the daily energy should come 

from a mixture of foods from the two green layers at the base 

of the pyramid, the lower of which includes bread, grains, 

pasta, rice and potatoes? This means that, in a diet comprising 

6000 kJ, at least half of total energy (3000 kJ) should come 

from this group.  

From the upper green layer, WHO recommends the intake of 

at least 400 g of vegetables (in addition to potatoes), and fruit 

per day which translates into around 5ñ6 portions daily. One 

portion is equivalent to one fruit, such as an apple or pear, or 

one serving of vegetables, around 80 g in weight.  

Eat bread, grains, pasta, rice or potatoes several times per day. 

Bread, grains, pasta, rice or potatoes should form the 

foundation of all meals, as shown in the base of the food 

pyramid. WHO recommends that more than half of daily 

energy come from this food group because it is low in fat and 

rich in both nutrients and non-nutrients. The nutritional 

benefits of these foods, especially their role in disease 

prevention, should be publicized.  

Unfortunately, many people mistakenly believe that bread and 

potatoes are more fattening than other foods. The energy 

content of starch is actually much lower than that of either fat 

or alcohol. Starch provides only 16 kJ energy per gram; the 

corresponding figures for fat and alcohol are 38 kJ and 29 kJ 

respectively. An energy-dense diet (one containing a lot of fat, 

refined sugar and alcohol, combined with few micronutrients 

and non-nutrients) promotes overconsumption of food, 

leading eventually to obesity, possibly combined with nutrient 

deficiencies. As do grains and potatoes, all types of bread 

contain different types of dietary fibre (especially whole grain 

varieties, but even white bread contributes significant amounts 

of fibre, particularly a fibre-related substance called resistant 

starch). In addition, different fibre types are present in 

legumes, beans, vegetables and fruit. Eating a variety of fibre-

containing foods is important for preventing constipation, 

diverticular disease and haemorrhoids.  

Council recommendations) appears to have no effect on 

protein content of milk. However, feeding extra energy to 

high producing cows may increase the SNF by about 0.2 

percentage units. For example, when four increasing levels of 

concentrate (0, 2, 4, 6#/gal milk) were fed, SNF increased 

from 8.3 to 8.6%. Also, reducing the energy-fed to high-

producing cows below requirements may decrease SNF as 

much as 0.2 - 0.5 percentage units. Response to pasture 

exposure depends upon the feeding status prior to turnout. If 

cows are receiving 100% or less of their energy 

recommendation prior to turnout, an increase in SNF can 

occur; however; if cows are on full feed or are receiving 130% 

of energy recommendations, a decrease in SNF will usually be 

observed upon exposure to pasture. 

Use milk and dairy products (kefir, sour milk, yoghurt and 

cheese) that are low in both fat and salt. Only moderate 

amounts of food should be selected from the milk and dairy 
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products group (illustrated in the left side of the orange layer 

of the food pyramid) on a regular basis. Different types of 

cream and sour cream can be safely avoided, since these 

contain a lot of saturated fat and very little protein or other 

essential micronutrients. In some countries people add soured 

cream (smetana) to vegetables and other cooked dishes. This 

habit should be discouraged, and low-fat yoghurt or other 

low-fat products substituted.  

Most other milk and dairy products provide many different 

nutrients, especially protein and calcium. Women, children 

and adolescents, especially girls, need to eat foods that contain 

a lot of calcium. Calcium is needed to ensure the development 

of healthy teeth and bones, and plays an important role in cell 

metabolism. Calcium recommendations vary widely from 

country to country, from around 500 mg to 1000 mg, or more, 

per day for adults. Given this wide variation, larger amounts 

of calcium-rich foods are needed to satisfy the high 

recommendations in some countries.  

The current scientific consensus is that the evidence seems 

insufficient to support the need for very high intake levels of 

calcium, so most countries recommend an intake of around 

700 mg per day for most adults, with possibly higher levels 

for groups with increased requirements Fortunately, most 

people can obtain enough calcium, while still maintaining a 

low fat intake, by selecting the recommended low-fat or 

skimmed milk and low-fat dairy products in moderate 

amounts. The calcium is present in the main body of the milk, 

not in the cream or fat that is removed. People who do not eat 

foods from this group should try to get their calcium from 

other foods; canned fish, such as sardines, anchovies and 

salmon, contain small bones that contribute calcium to the 

diet. Dark green leafy vegetables and cereals, whole-grain or 

fortified, also provide a small amount of calcium.  

The salt content of dairy products such as cheese may be high, 

so low-salt varieties should be encouraged where possible. 

The producer should state the amount of salt in a food product 

on its label. In addition, salt should be iodized, especially in 

areas where iodine deficiency is endemic; where animal 

fodder for cows contains iodine, this will automatically be 

transferred to the population via milk and dairy products. 
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