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ABSTRACT 

India is the largest producer and consumer of milk. Although milk production has increased substantially, there 

remains a gap between demand and supply of milk because of steep rise in processed dairy products. A section of greedy 

and dishonest milk traders has utilized this situation to increase milk supply in the market by adulterating milk. The 

common milk adulterants include water, skim milk powder, cane sugar (sucrose), starch, fat, ammonium sulpahate, etc. to 

increase its volume while maintaining its specific gravity. Preservatives like hydrogen peroxide, benzoic acid, salicylic 

acid, carbonates, bicarbonates, formalin, caustic soda, antibiotics are also used to increase shelf life of adulterated milk. 

Other additives like urea, vanaspati are also used to look it natural. This paper deals with the analysis of milk samples from 

Kolkata and its suburban areas to find out these adulterants. 
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INTRODUCTION 

India is the world’s largest producer and consumer of milk. According to an estimate by Department of Animal 

Husbandry, Dairying & Fisheries, Ministry of Agriculture, Government of India, all India milk production was 132.4 

million tonnes in 2012-13. Of these West Bengal produced 4.8 million tonnes amounting to 3.67%. About 70% of the total 

milk production is used in raw form. Demand for processed dairy products has resulted in continuous increase in milk 

production. Unfortunately increased demand and supply ratio has resulted in the practice of adulteration by a section of 

milk traders. 

Milk adulteration is an act of intentionally debasing the quality of food offered for sale either by admixture or 

substitution of inferior substances or by the removal of some valuable ingredients [1]. Milk adulteration may be intentional 

to increase the profit or accidental due to unhygienic and faulty production and handling practices. The most common form 

of adulteration is intentional addition of water to milk which may be polluted with feces, microorganisms and harmful 

chemicals [2]. 

Addition of water to increase its volume is the most common practice of adulteration in India. Cane sugar, starch, 

fat ammonium sulphate or other reconstituted milk powder is then added to the diluted milk to maintain its viscosity and 

specific gravity [3]. Urea added to increase SNF and whiten milk results in abnormal physiological activity in young 

children. Sodium chloride and some chemicals like hydrogen peroxide, carbonates, bicarbonates, formalin, caustic soda or 

antibiotics may be added as preservative. Hydrogen peroxide used to increase lacto-peroxidase activity may cause gastritis 

and inflammation of gastroenterocytes. Carbonate in milk may produce gastrointestinal problems including gastric ulcer, 
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diarrhoea and electrolytes disturbance. Other than causing vomiting, diarrhoea and abdominal pain, formalin affects the 

optic nerves and cause blindness and is one of the potent carcinogens. Consumption of antibiotic results in antibiotic 

resistance [4-14]. Another type of adulteration is addition of ice to increase the shelf life. Synthetic milk, a low-cost 

adulterated milk devoid of essential nutrients, produced by blending of urea, cooking oil, detergent, caustic soda, sugar, salt 

and skim milk powder is the third type of adulteration [15]. 

Recent reports of milk adulteration from different areas of India warrants the study on detection of common 

adulterants in different milk samples collected from Kolkata and its suburban areas. 

MATERIALS AND METHODS 

Collection of Samples 

Non-homogenized fresh cow milk samples (N=17) were collected in pre-sterilized labeled screw capped glass 

bottles from dairy farms or milk vendors. Pasteurized, homogenized, packed milk samples (N=31) were purchased from 

dairy outlets in Kolkata and its suburban areas in the year 2014-2015. Samples were kept in icebox during transportation to 

the laboratory and stored at 4-8°C before analysis. 

Detection of Adulterants in Milk 

Detection of Ammonium Sulphate 

2 ml. of each of the milk sample was taken in a test tube and 0.5 ml of NaOH (2%), 0.5 ml sodium hypochlorite 

(2%) and 0.5 ml phenol (5%) were added to the test tube. The mixture was heated in boiling water bath for 20 seconds. 

Immediate appearance of a bluish color turning deep blue afterward indicates addition of ammonium sulphate in the milk 

sample since  pure milk shows salmon pink colour which gradually changes to bluish after 2 hours [22].   

Detection of Benzoic Acid 

To about 5 ml of milk sample in a test tube, 3-4 drops of concentrated sulphuric acid and 0.5% ferric chloride 

solution was added drop by drop and mixed well. Development of buff colour indicated the presence of benzoic acid in the 

milk sample [19]. 

Detection of Cane Sugar 

To about 10 ml milk sample in a test tube, 1 ml concentrated HCl and 0.1 g resorcinol was added and shaken. It 

was then kept in a boiling water bath for 5 minute. Development of red color indicated the presence of cane sugar in the 

milk samples [18]. 

Detection of Carbonates 

To about 5 ml of milk sample in a test tube, 5 ml of alcohol and a few drops of an alcoholic solution of rosalic 

acid (1% w/v) were added, and then mixed well. Appearance of a rose red color indicated the presence of carbonates in the 

milk sample [21]. 

Detection of Detergent 

0.1 ml bromocresol purple solution (0.5%) was added to 5 ml of each of the milk samples in a test tube. 

Appearance of violet color indicated the presence of detergent in milk [23]. 
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Detection of Formaldehyde 

To about 10 ml sample of milk in a test tube, 5 ml concentrated sulphuric acid containing traces of ferric chloride 

was added slowly along the side of the test tube so that it forms a layer at the bottom. The development of a violet or blue 

colour ring at the junction of the two liquids indicated the presence of formaldehyde in the milk sample [25].  

Detection of Glucose 

1 ml Barfoed reagent was added in 1 ml of each of the milk samples and was heated in a boiling water bath for 3 

min and then cooled under tap water for 2 min. After that 1 ml phosphomolybdic acid was added to it and mixed well. 

Development of deep blue color indicated the presence of glucose in milk [19].  

Detection of Hydrogen Peroxide 

To about 2 ml of milk in a test tube, 2 drops of a solution of paraphenylenediamine (2% w/v) was added. 

Development of a blue color indicated the presence of hydrogen peroxide [21]. 

Detection of Salicylic Acid 

5 ml of the milk sample was taken in a test tube and 3-4 drops of concentrated sulphuric acid and 0.5% ferric 

chloride solution was added drop by drop in the test tube and the mixture was mixed well. Development of a violet color 

indicated the presence of salicylic acid in the milk sample [19]. 

Detection of Skimmed Milk Powder (SMP) 

Each of the milk sample (5ml) was taken in a test tube and 10 drops of concentrated nitric acid was added to it. 

Development of orange color in milk was presumed to be positive and the yellow color for negative SMP [24]. 

Detection of Sodium Chloride 

0.1 ml of 5% potassium dichromate and 2 ml of 0.1 N silver nitrate solution was added to 2 ml of the milk sample. 

Appearance of yellow precipitate indicated the presence of sodium chloride in the sample [19].  

Detection of Starch 

Three ml well mixed sample of milk was taken in a test tube, heated to boil over flame and then cooled to room 

temp. Appearance of blue color after adding two to three drops of 1% iodine solution indicated presence of starch [17]. 

Detection of Urea 

5ml of each of the milk samples was added to an equal volume of 24% trichloroacetic acid (TCA) in order to 

precipitate fat and proteins of milk. After filtration, in 1 ml of the filtrate, 0.5 ml sodium hypochlorite (2%), 0.5 ml sodium 

hydroxide (2%) and 0.5 ml phenol solution (5%) were added and mixed well.  A characteristic blue or bluish green colour 

developed in presence of added urea whereas pure milk remained colourless [20]. 

Detection of Vanaspati 

3 ml of milk sample was mixed with 10 drops of hydrochloric acid and one teaspoonful of sugar. Development of 

red color indicated the presence of vanaspati in the milk sample [16]. 
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Detection of added water  

Presence of added water in milk samples was determined by putting a drop of milk on a polished slanting surface. 

The drop of pure milk flows slowly leaving a white trail behind it, whereas milk adulterated with water will flow 

immediately without leaving a mark [16]. 

RESULTS AND DISCUSSIONS 

A total of 48 milk samples were tested in duplicates at room temperature. The results are summarized in Table 1. 

Table 1: Number of Milk Samples Containing Adulterants 

Adulterants 
Type of milk 

Fresh 
(n=31) 

Pasteurized 
(n=17) 

Ammonium sulphate 19 7 
Benzoic acid 3 3 
Cane sugar 6 9 
Carbonate 21 7 
Detergent 3 2 
Formaldehyde 0 3 
Glucose 0 0 
Hydrogen peroxide 3 5 
Salicylic acid 0 10 
Skimmed milk powder 14 11 
Sodium chloride 24 11 
Starch 9 0 
Urea 14 1 
Vanaspati 26 0 
Water 20 8 

 
It was found that higher amount of water was present in 64.52% and 47.06% of fresh milk and pasteurized milk 

samples, respectively. In countries like ours where scarcity for potable water is high, there might be chance of unsafe 

contaminated water added to milk. This may cause gastroenteritis and chemotoxicity to the consumers. Water was found to 

be the predominant adulterant in milk by other workers [26 & 27]. Raw milk was found to contain starch, cane sugar, 

ammonium sulphate, skim milk powder to increase the lactometer reading. Percentage wise positive milk samples are 

represented by “Figure 1” and “Figure 2”. 

 

Figure 1: Percentage of Fresh Milk Samples Containing Adulterants 
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Figure 2: Percentage of Pasteurized Milk Samples Containing Adulterants 

Of the seventeen fresh milk samples, 29.03% samples contained starch while 19.35% contained cane sugar. 

Ammonium sulphate was present in 61.29% while skim milk powder in 45.16% of the fresh milk samples. Added glucose 

was absent in fresh milk. Pasteurized milk samples were free from starch and glucose. Cane sugar, ammonium sulphate, 

skim milk powder were present in 52.94, 41.18 and 64.7% of the pasteurized milk samples. While only one (5.89%) 

sample of pasteurized milk was found to be contaminated with urea, fourteen (45.16%) of the samples of fresh milk were 

adulterated with this to musk the colour of the adulterants. It may cause renal failure and kidney damage [28]. 

Formaldehyde was absent but sodium chloride, hydrogen peroxide and carbonates were present in 77.42%, 9.68% and 

67.74% of the fresh milk samples studied. Formaldehyde, sodium chloride, hydrogen peroxide and carbonates were present 

in 17.65, 64.71, 29.41 and 41.18% of the pasteurized milk samples analyzed. Cane sugar, water, formalin and starch have 

also been reported from other studies [29 & 30]. Starch causes diarrhea and other disturbances in the colon while formalin 

is a known carcinogen. Sodium chloride masks the high water content in milk. It has been reported in milk by many other 

workers [26]. Higher level of sodium chloride in body affects acid-base balance of body, kidney problem, speech and 

sensory disturbances and even decreased immunity [31]. Carbonates and bicarbonates are frequently used to neutralize the 

pH and acidity of milk [32]. Presence of hydrogen peroxide is in accordance with Singuluri et al. [33] but in contrast to 

Das et al. [34]. Salicylic acid was absent in fresh milk but 58.82% of the pasteurized milk were adulterated with this 

chemical. Benzoic acid was present in 17.65% and 9.68% of pasteurized milk and fresh milk, respectively. Salicylic acid, 

Benzoic acid and boric acid are added to milk to increase its shelf life mostly during summer season when the surrounding 

temperature is high. Detergent and vanaspati were found in 9.68% and 83.87% of the fresh milk samples studied. However, 

11.76% of the pasteurized milk samples were adulterated with detergent while vanaspati was absent. Detergent is added to 

milk that has been diluted with water to give milk a foamy appearance and enhance its cosmetic nature [35 & 36].  

CONCLUSIONS 

Overall analysis of data shows that out of the fifteen types of adulterants analyzed, seven types of adulterants viz. 

ammonium sulphate, carbonate, sodium chloride, starch, urea, vanaspati and water were present in higher percentage of 

fresh milk samples while seven types of adulterants viz. benzoic acid, cane sugar, detergent, formaldehyde, hydrogen 

peroxide, salicylic acid and skim milk powder were present in higher number of pasteurized milk samples. Glucose was 

absent in both categories of milk. No fresh milk samples contained salicylic acid and formalin while starch and vanaspati 

were absent from pasteurized milk samples. Presence of adulterants in such a high percentage of milk samples is a severe 
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public health concern especially to the children, pregnant women and aged persons. 
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