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Abstract 
Milk is one of the most nutritious and complete food, it is a mixture of fat, protein, carbohydrates, 

minerals, vitamins and other miscellaneous constituents dispersed in water in emulsion, colloidal and 

solution form. It is rich in high quality protein providing all essential amino acids, fat especially essential 

fatty acids, most of the mineral and vitamins. Thus milk as a nutrient has the main function in human 

diet, especially for children. Along with milk, consumption of dairy products is also related with 

beneficial health effects beyond its pure nutritional value. Some malpractices which are done in case of 

liquid milk i.e. adulteration with water, neutralizer and preservatives which causes the deleterious effect 

on human health. Apart from adulteration it should be maintain the quality of milk in terms of 

contamination with hazardous microorganisms. Now a day’s food safety of milk has been challenged. 
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Introduction 

Milk and its products (dairy products) have long traditions in human nutrition. The importance 

of milk is reflected in the book “The World Peace Diet: Eating for Spiritual Health and Social 

Harmony written by Tuttle [1]. It is the most diversified food stuff in terms of composition as it 

provides body building proteins, bone forming minerals, health giving vitamins and energy 

giving lactose and fat. Milk is also prime source of important trace elements i.e. copper, zinc, 

manganese and iron, which play vital role in many physiological functions in human body [2]. 

The performance of Indian dairy sector over the last three decades has been extremely 

impressive, which is achieved by successful implementation of the Operation Flood 

programme along with development programmes of the State and Central Governments of 

India [3].  

According to FAOSTAT [4], total milk production of the world is 816 million tonnes and milk 

production in India is estimated at 165.4 million tonnes, which is 18% of global milk 

production. The average annual growth rate of milk production has increased by 5.22%. Total 

milk contribution in India by Buffalo is 51% followed by 24%, 21% and 4% by crossbred 

cows, non-descript cows and goats, respectively. The per capita availability of milk is 355g, 

which is higher than the recommended level of ICMR which is 280g per day [5]. The result of 

increased share is because of rising population, expansion in herd size and improved 

productivity of milking animals. Uttar Pradesh is the largest milk producing state of India (l 

24.193 MT) and contributing about 17.6% of total milk produced [6]. 

The history of Indian milk products is as old as Indian civilization. In India about 46% of the 

total milk produced is consumed in liquid form and 47% is converted into traditional products. 

These products are classified in to as heat cum acid coagulated products (chhana and paneer), 

heat desiccated products (khoa and rabri), cultured products (dahi and lassi) and fat rich 

products like ghee and makkhan [7]. In India, around 100 to 150 varieties of milk based 

traditional products are produced whereas only 7% of the milk goes into the production of 

western type products like milk powders, processed butter and processed cheese [8]. India has a 

unique pattern of production, processing and marketing/consumption of milk. Approximately 

70 million rural households (primarily, small and marginal farmers and landless laborers) in 

the country are engaged in milk production, where over 11 million farmers are organized into 

about 0.1 million village Dairy Cooperative Societies with about 110 farmers per society. Out 

of total milk produced, about 50% is retained by the producers for domestic consumption 

leaving about 50% as marketable surplus. 
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The dairy industry handling the marketable surplus milk 

which is broadly divided into: organized sector and 

unorganized sector. The organized sector refers to the dairy 

units registered under the Milk and Milk Products Order, 

1992. These dairies have capacity of handling 10,000 liters of 

milk per day or above and are registered as Co-operatives, 

Private or others like government dairies. The unorganized 

sector comprises of numerous small and /or seasonal milk 

producers/traders (popularly known as halwais) that are not 

registered under MMPO and handle less than 10,000 liters of 

milk per day. They are involved in selling raw and boiled 

liquid milk as well as selling mainly traditional milk products, 

usually at the local levels, but have a major share in Indian 

Dairy Industry. There are no official records on number of 

such unorganized dairy units however organized dairy sector 

procures around 30% of the marketable surplus i.e. around 

15% of national milk production. Therefore, it is considered 

that unorganized sector handles about 70% of marketable 

milk. 

The changing pattern of milk consumption, dynamic 

demography pattern, as well as rapid urbanization of rural 

areas along with the rise of population have contributed to a 

gap between demand and supply. Despite of this fact, the 

problem of milk deficiency escalate due to minimum 

availability of resources of land, labour, capital, inadequate 

cooling facilities, insufficient feeding of animals etc. As 

population is rising day by day, there is increased pressure on 

the land resources, availability of land for cultivation of food 

crops and fodder. All these factors contributed to certain 

malpractices. Milk adulteration is the most dangerous, 

hazardous practice in developing countries including India, 

Pakistan and Bangladesh. 

 

Importance of milk in human life  

Milk is chemically a complex mixture of fat, protein, 

carbohydrates, minerals, vitamins and other miscellaneous 

constituents dispersed in water [9]. Milk is one of the most 

nutritious and complete food. It is rich in high quality protein 

providing all essential amino acids, fat especially essential 

fatty acids, most of the mineral and vitamins. Meanwhile milk 

as a nutrient has the main role in human diet, especially for 

children [10, 11]. Consumption of dairy products is also 

associated with beneficial health effects beyond its pure 

nutritional value [12]. Cow’s milk and milk products have 

played an important role in human nutrition. Fresh cow milk 

is reported to contain about 88% water [13]. It is a good source 

of low-cost high-quality protein, providing 8.1 grams of 

protein (16.3% of the daily value for protein) in one cup. Milk 

protein is a good source of bioactive peptides with various 

physiological effects [14]. 

Milk fat contains a wide range of carbonyl compounds and 

their precursor ketoglycerides as part of the delicate flavor 

system of milk fat. The monocarbonyl content of buffalo milk 

fat has been reported to be higher than that of cow milk fat [15, 

16] while cow milk fat contains higher quantities of β- 

ketoglycerides (nearly twice) and methyl ketones than buffalo 

milk fat [15]. 

 

Table 1: Milk composition and percent contribution to the daily dietary reference intakes of some nutrients in 0.5 L whole milk and their main 

health effects [9]: 
 

Component of milk 
Concentration 

in milk 

Percent contribution of 0.5 litter whole 

milk to reference intake 
Health effects 

Fat 33g/l  Energy rich 

Saturated fatty acids 19g/l  
Increase HDL, small dense LDL and total cholesterol, 

Inhibition of bacteria and virus 

Oleic acid 8g/l  
Prevent congestive heart failure, gives stable 

membrane 

Lauric acid 0.8g/l  Antiviral and antibacterial 

Myristic acid 3.0g/l  Increase HDL and LDL 

Palmitic acid 8g/l  Increase HDL and LDL 

Linoleic aicd 1.2g/l  Omega- 6 Fatty acids 

Alpha linolenic acid 0.75g/l  Omega- 3 Fatty acids 

Protein 32g/l 30-40% 
Essential amino acids, bioactive protein, peptides, 

enhanced bioavaibility 

Lactose 53g/l  Lactosylation products 

Calcium 1.1g/l 40-50% Bones, teeth, blood pressure, weight control 

Magnesium 100mg/l 12-16% For elderly asthma treatment 

Zinc 4mg/l 18-25% Immune function. Gene expression 

Selenium 37ug/l 30% Cancer, allergy, CHD 

Vitamin E 0.6mg/l 2% Antioxidant 

Vitamin A 280ug/l 15-20% Vission, cell differentiation 

Folate 50ug/l 6% DNA synthesis, Cell division, amino acid metabolisms 

Riboflavin 1.83mg/l 60-80% Prevent ariboflavinosis 

Vitamin B12 4.4ug/l 90% Key role in folate meatabolism 

 

Physicochemical properties of milk of different milch 

animals  

Buffalo Milk 

Buffaloes are generally distributed throughout Asia, the 

Middle East, Europe, China, South America, the former 

Soviet Union Countries, and the Caribbean. It is the second 

global milk-producing animal all over the world and India is 

the leading producer of buffalo milk. Buffalo milk plays a 

vital role in human nutrition particularly in the developing 

countries where malnutrition is a major concern. Apart from 

white color and smooth texture it is rich in terms of nutrients 

i.e. high levels of fat, lactose, protein, casein, and ash. Buffalo 

milk has 50% more protein than cow milk, 40% more energy 

in calories, nearly 40% more calcium and high level of natural 

antioxidant like Tocopherol. Buffalo milk has lower 

cholesterol content and is beneficial for cardiovascular 

system. Studies reveal that buffalo milk causes less milk 

allergy than cow’s milk. Buffalo milk is thick and creamy 
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which is suitable for the manufacture of traditional indigenous 

milk products like khoa, dahi, paneer, kheer, payasam, malai, 

kulfi and ghee and ice-cream etc.  

Buffalo milk contain a complex mixture of 75 volatile 

compounds, 50% of which were identified as esters, 14% as 

aldehydes, 13% as nitrogen compounds, 9% as ketones, 5% as 

aliphatic alcohols, 2.5% aromatic, and 4% sulfur compounds 
[17]. The viscosity of buffalo milk is generally higher than that 

of cow milk [18, 19].  

Buffalo milk contains bioactive gangliosides not present in 

cow milk which shows a GM1-specific binding to cholera 

toxin subunit B and anti-inflammatory activity [20]. Buffalo 

milk is characterized by a faster coagulation than cow [21, 22]. 

The pH of buffalo milk decrease more slowly than the pH of 

cow milk during acidification, due to higher buffering 

capacity of buffalo milk [23, 24] resulting from high casein and 

inorganic phosphate contents of buffalo milk. 

The casein micelles of buffalo milk are larger and richer in 

minerals and can be disrupted by alkali at higher pH values 

than that of cow milk. El-Salam and El-Shibiny [25] observed 

high homologies between the proteins of buffalo milk and 

cow milk, but buffalo milk protein αs1-casein and αs2-casein 

had lower levels of phosphorylation. The freezing point or 

cryoscopic index of milk is related to its soluble constituents 

(i.e., lactose and soluble salts) and is usually used to detect 

water added to milk. Hofi et al. (1966) observed that the 

freezing point of buffalo milk (−0.518 °C to −0.590 °C) was 

less than that of cow milk. Haggag et al. [26] reported values of 

1.036 and 1.032 for the specific gravity of colostrum and 

normal buffalo milk. Buffalo milk had a lower specific 

gravity of 1.014 and 1.028 in clinical and subclinical cases, 

respectively. 

 

Cow Milk 

According to Ayurveda, cow milk is nutritive and good for 

the vital organs. It possesses sweet taste (Madhura rasa) and is 

cooling (Sheetha veerya) in nature. Cow Milk promotes 

immunity and acts as rasayana and ojovardhaka. In the 

absence of mother’s milk, cow milk has been suggested as a 

natural alternative for children having weak digestion and 

destitute immunity. It is ideally suited as a brain tonic 

according to Ayurveda because it has the ability to pacify 

Vata dosha which is responsible for the proper functioning of 

Nervous system. It has lower fat than buffalo milk and is rich 

in a variety of minerals, vitamins, and proteins. It is also an 

excellent source of calcium and phosphorus. It is beneficial 

for healthy bones, dental health, reducing obesity in children, 

protection from thyroid problems, and cardiovascular health. 

It can be used in making dairy products for example curds, 

sweets, cheese etc. Czerniewicz et al. [27] carried out a study 

on assessment of hygienic quality and physico-chemical 

properties of raw milk from Holstein-Friesian and Jersey 

cows. Milk from Jersey cows contained much higher levels of 

dry matter, which resulted primarily from higher 

concentrations of protein compounds (by approx. 19%), both 

casein whey proteins and fat (by approx. 50%), as compared 

with milk from Holstein-Friesians. The characteristics of 

dispersion state of fat globules showed that their average 

diameters were greater (by approx. 24%) in milk from Jersey 

cows, in comparison with milk from Holstein-Friesians, 

however levels of lactose and milk properties, i.e. acidity, 

density, conductivity and freezing temperature, were similar 

in both cow breeds.  

 

Goat Milk 

Goats are supposed to be the first farm animal to be 

domesticated. Goat is also known as poor men’s cow because 

they have never been intensively farmed, that is why they are 

healthy, rarely suffer from mastitis. Being second largest in 

goat population, India also has some of the great milch breeds 

like Jamunapari, Beetal, Surti, Barbari. Goat milk is having 

better digestibility, alkalinity, buffering capacity and certain 

therapeutic values in medicine and human nutrition [28,29,30] in 

comparison to cow’s or human milk. Goat milk contains 

beneficial lactic acid bacteria (Lactococcus lactis lactis, 

Lactococcus lactis cremoris, Lactobaccilus, Leuconostoc). It 

is responsible for production of several antimicrobial 

substances like bacteriocin and goat milk microbiota is also 

considered a good source of novel bacteriogenic Lactic acid 

bacteria (LAB) strains that can be exploited as an alternative 

for use as bio preservative in food [31]. Goat milk differs from 

cow or human milk in higher digestibility, distinct alkalinity, 

higher buffering capacity and certain therapeutic values in 

medicine and human nutrition [32, 33]. Fatty acids like caproic, 

caprylic and capric acids are reported to have great medicinal 

values for patients suffering from a variety of mal-absorption, 

childhood epilepsy, cystic fibrosis and gallstones [34]. 

Pfeuffer [35] identified conjugated linoleic acid as a potent 

anticarcinogen. Goat milk has higher content of 

monounsaturated, polyunsaturated fatty acids and medium 

chain triglycerides than cow milk [34]. Total peroxidase 

activity (associated with glutathione peroxidase) was 65% in 

goat milk as opposed to 29% for human and 27% for cow 

milk [36]. If a human infant’s fed solely on goat milk, the 

infant is over supplied with protein, Ca, P, Vitamin A, 

thiamin, riboflavin, niacin and pantothenate in relation to the 

FAO-WHO requirements [37]. 

 

Adulteration practices in milk  

Today Indian dairy sector is facing most serious problem of 

adulteration, which not only causes ill effects to human health 

even causes major economic losses to the dairy industry. 

National survey on public health concern conducted by 

FSSAI [38] has revealed that almost 70% of milk sold and 

consumed in India is adulterated by contaminants such as 

detergents, preservatives, skim milk powder etc, where as 

water is the most common adulterant followed by detergent. 

In the survey, 68% milk samples were found to be adulterated 

in which 31% came from rural areas. Of these 16.7% were 

packet or branded milk and rest were loose milk samples from 

dairies. In the urban areas, 68.9% milk was found to be 

adulterated with water, detergent, urea and skim milk powder 
[39]. Adulteration is done to compensate certain attributes of 

milk like water is added to increase the volume of milk, starch 

and flour as thickening agent, whereas skimmed milk powder 

and whey powder are added to counter the dilution and extend 

the solids content of the milk. Other adulterants like vegetable 

oil, sugarcane or urea are used to compensate the fat, 

carbohydrate or protein content of diluted milk [40]. Some 

chemicals like hydrogen peroxide, carbonates, bicarbonates, 

antibiotics, caustic soda and even the most lethal chemical 

formalin are added to increase the shelf life of milk [41]. 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 [42]. 

Liquid milk has been an important human nutrient source for 

thousand years. However, the food safety of milk has been 
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challenged in recent years by illegal adulterants such as water, 

neutralizers, and melamine and so on [43, 44]. The extensive 

consumption of milk and dairy products makes these 

foodstuffs targets for potential adulteration with financial 

gains for unscrupulous producers [45]. 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 [42].  Milk 

can be adulterated by addition of water, neutralizers to mask 

acidity, salt or sugar to mask extra water or high solid 

contents, whey, hydrogen peroxide etc. [46]. Food safety and 

food security is very much on top of agenda in India, so it is 

important to screen the quality of milk and milk products in 

market. Several factors like adulteration, presence of 

antibiotic, insecticides and pesticides residues and seasonal 

changes affect the physico-chemical properties and 

composition of milk [47]. 

 

Quality and safety of milk and its effect on human health  

Quality milk means, the milk which is free from pathogenic 

bacteria and harmful toxic substances, free from sediment and 

extraneous substances with good flavour and normal 

composition, adequate in keeping quality and low in bacterial 

counts [48]. The natural thiocyanate content of milk is an 

important constituent for the activity of the 

lactoperoxidase/H2O2 system in the preservation of milk. The 

average natural thiocyanate content of raw buffalo milk varies 

from 5.90±2.17 and 8.94±4.54 mg/l in the morning and 

evening milk from individual buffaloes [49]. Fresh milk easily 

deteriorates to become unsuitable for processing and human 

consumption [50]. Raw milk often contains microorganisms 

which may cause food borne diseases [51-53]. Pathogens that 

have been involved in food borne outbreaks associated with 

the consumption of milk include Listeria monocytogenes, 

Salmonella spp., Escherichia coli and Staphylococcus aureus. 

The presence of these pathogenic bacteria in milk has 

emerged as a major public health concerns, especially for 

these individuals [54]. Mubarack et al. [55] and Lingathurai and 

Vellathurai [56] reported the presence of pathogenic bacteria to 

be a major threat to public health especially for those 

individuals who still consume raw milk. The presence of 

bacteria in raw milk reduces the keeping quality of milk and 

certain bacteria with their associated enzymes and toxins may 

even survive pasteurization creating health hazards [57]. 

 

Conclusion 

Milk is the most diversified food stuff in terms of composition 

because it provides body building proteins, bone forming 

minerals, health giving vitamins and energy giving lactose 

and fat. It is also a prime source of essential trace elements 

i.e. copper, zinc, manganese and iron, which play essential 

role in many physiological functions in human as well as 

animal body. But the consumption of poor quality milk may 

lead to deleterious effect on human health. Consequently, 

consumers must be more careful against milk adulteration to 

eradicate this malpractice followed by local dairy owners, 

consumers which is deeply rooted in cities. It is also 

important to have a quality control system and stringent 

implementation of FSSAI standards for regular check to 

ensure that only good quality milk to sell.  
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