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Abstract
Cow milk adulteration is the act of intentionally decreasing the quality of milk offered for sale either the admixture or substitution 
of substance or removing of some valuable ingredient. Milk has a high food value, since it comprised of a variety of nutrients. 
Scientific evidence supports, the consumption of cow’s milk and dairy products as part of a balanced diet and it is perfect and 
complete food. Therefore, milk and its derivatives contribute essential micro and macronutrients to the diet, when consumed 
according to appropriate national guidelines. However, different adulterants are added, to increase its quantity and done for 
financial gain. The common adulterants used in cow milk adulteration are water, starch, flour, urea, formalin, sodium hydro 
oxide and cane sugar. Water is the most common adulterant. These adulterants have effect on the nutritional quality of cow 
milk by decreasing the concentration of ingredients found and wholesomeness of the milk. To dilute milk, cheaper materials 
will be added. Almost all commercially available milk comes from cow and major milk adulteration occurs with cow’s milk 
and its products. These, adulteration of milk can pose serious risk to human health. The composition of milk varies with the 
breed of cow, stage of lactation; feed, season of the year. Therefore, both intentional and incidental milk adulterations affect 
nutritional quality and safety of milk. This review aims to review the effect of adulterants on safety and quality of cow milk. 
Even while financial gain is one of the main drivers of cow milk adulteration.
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Introduction
Back Ground Information 
Milk is one of the food needs for human being consumption par-
ticular for children and is composed of carbohydrates, water, fats 
and proteins, different minerals and vitamins which can be drunk 
by animals for nutrition or pleasure [1]. Cow milk is a lacteal se-
cretion obtained by the complete milking of cow used as sources 
for milk. It is a complex biological fluid, perishable commodity, 
and an important source of food for consumption [2]. According 
to definition, Milk is the normal mammary secretion derived from 
complete milking of healthy milk animal without either addition 
there to or extraction there from [3]. Also, nutritionally, milk has 
been defined as the most nearly perfect food. In recent decades, 
there has been an upsurge in milk consumption worldwide, espe-
cially in developing countries, and it is now forming a significant 
part of the diet for a high proportion of the global population. 
As a result of the increased demand, in addition to the growth in 
competition in the dairy market and the increasing complexity of 
the supply chain, some unscrupulous producers are indulging in 
milk fraud. One of these activities is adulteration of milk. Milk 
adulteration is the process by which the quality or the nature of a 
given food is reduced through addition of adulterants or removal 

of vital substance and it is a socio-economic problem especially in 
the developing countries. This malpractice has become a common 
problem in the developing countries, which lack strict vigilance by 
food safety authorities. 

Almost all commercially available milk comes from cows and it is 
an important source of many of the nutrients essential for the prop-
er development and maintenance of the human animal body [4]. 
 
Carbohydrates, which are obtain from consumption of cow milk, 
used as the primary source of energy. Specially, Glucose is the 
form of carbohydrates that can be used by the brain to perform dif-
ferent activities. Excess glucose is stored in the form of glycogen 
in the muscles and is important in hormonal regulation in the body. 
Fats are a structural component of cell membranes and hormones 
and concentrated energy source and are the main energy source 
used by the body during low intensity activities and prolonged ex-
ercise. Proteins are needed to help muscles contract and relax, and 
help repair damaged tissues. Vitamins are involved in vision, gene 
expression, reproduction, and immune response, as an enzyme co-
factor, in the metabolism of proteins and glycogen. 
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Minerals have many roles in the body including enzyme functions, 
bone formation, water balance maintenance, and oxygen transport. 
Due to its nutritive value, milk is significant to young and old peo-
ple. So, milk is a very nutritious food and, but it is also a very 
perishable liquid, since, it contains a lot of nutrients, it is very sen-
sitive to microbial growth, enzymatic degradations and chemical 
reactions [5].

However, at different place like wholesaler or producer, retailer 
and at industries levels producer and seller of cow milk are adding 
adulterants to increase its quantity for income purpose either for 
financial gain or due to unhygienic conditions of processing, stor-
age, transportation, marketing etc. Milk adulteration is an act of 
intentionally debasing the quality of food offered for sale either by 
the admixture /substitution of inferior subs or by removal of some 
valuable ingredients. Adulteration of milk is one of the most seri-
ous issues that the dairy sector of world food is facing today, which 
not only causes major economic losses for the processing industry, 
but also a major health risk for the consumers. Milk adulterated 
with contaminated water is a serious health hazard because of po-
tential waterborne diseases. The chemicals which are being used 
as adulterants in milk may affect the health of consumers. Milk 
from surroundings of different countries is not only consumed, but 
also for adding into milk to increase it’s quantities.

Major food adulteration occurs with the widely publicized adul-
teration of milk and milk products. It is a serious issue which has 
come under increased scrutiny as a food safety and public health 
concern in recent years and adulterated milk is one which may 
be spoiled or intentionally altered by illegal addition of a foreign 
chemical substance especially economically motivated adultera-
tion is a subcategory of food fraud and is a cause of public health 
risks [6]. So, adulteration is the fraudulent, intentional substitution 
or addition of a substance in a product for the purpose of increasing 
the apparent value of the product or reducing the cost of its produc-
tion [7]. Milk adulteration has been widely reported in developing 
countries [8]. To the diluted milk, inferior cheaper materials may 
be added such as reconstituted milk powder, urea, and cane sug-
ar, even more hazardous chemicals including melamine, formalin, 
caustic soda, and detergents. Regulators, food producers, retailers, 
and consumers all have an interest in safeguarding foods and en-
suring they are safe, genuine, and of the highest quality. Adding 
water to milk decreases the solid part and reduces the foamy look 
of the milk. The common additives used in milk are shampoo, de-
tergents, washing powder, and urea, decreasing milk quality and 
increasing milk quantity. Health professionals determined that the 
contamination of milk causes serious health problems like hepa-
titis, failure of kidneys, heart problems, stomach tumors, cancer, 
nausea, asthma, pneumonia, and allergic reactions. Therefore, 
the objective of this review is to review study made by different 
numerous researcher and reviewer about effect of adulterants on 
quality and safety cow milk.

Literature Review
Nutritional Components of cow Milk and adulteration 
Now a day's foods like milk are affected by different adulterants. 
Adulteration is a substance which reduces the vital importance of 
food. Now-a-days it is very common to hear or read news about 
the food items being adulterated and such products are being 
openly sold out and are consumed by people, which cause various 
health hazards. News has shown how milk and milk products are 
being adulterated with urea, soap and other hazardous chemicals 
[9]. Food Adulteration refers to the process by which the qual-
ity or the nature of a given food is reduced through addition of 
adulterants or removal of vital substance. Basically, during food 
adulteration, small quantity of non-nutritious substances is added 
intentionally to improve the appearance, texture or storage prop-
erties of the food. Food adulteration is quite common in the devel-
oping countries.

Milk contain all nutrients which necessary for growth and multi-
plications of all living things. The functional nutritional compo-
nents of milk are: Water, carbohydrate, fat, protein, vitamins, min-
erals, and minor biological protein and enzymes. This is why the 
reason milk considered as perfect and complete food. However, 
these composition and component yields also can be affected by 
genetics and environment, level of milk production, stage of lacta-
tion, disease (mastitis), season and age of cow [10].

Milk adulteration is the act of intentionally decreasing the quality 
of milk offered for sale either the admixture or substitution of sub-
stance or removing of some valuable ingredient. In order to keep 
milk temporarily fresh, full fill supply and demand, increase shelf 
life through the milk supply chain to prevent the financial losses 
due to the spoilage of milk during its transportation and sale [11]. 
For instance, the addition of water to increase volume of milk, 
thickening agents like starch, flour, skimmed milk powder, whey 
powder or other ingredients to counter the dilution and extend the 
solids content of the milk [12].

There are many milk adulterants like of water, thickening agents 
(like starch, flour, skimmed milk powder), or other ingredients to 
counter the dilution and extend the solids content of the milk, Veg-
etable oil, sugarcane or urea to compensate the fat, carbohydrate 
or protein content and Some chemicals (hydrogen peroxide, car-
bonates, bicarbonates, antibiotics, caustic soda and formalin) to 
increase the storage period of milk [12].

Generally, Consumption of adulterated milk has hazardous health 
effects. The detergent in milk can cause food poisoning and oth-
er gastrointestinal complications. Its high alkaline level can also 
damage body tissue and destroy proteins. Other synthetic com-
ponents can cause impairments, heart problems, cancer or even 
death. While the immediate effect of drinking milk adulterated 
with urea, caustic soda and formalin is gastroenteritis, the long-
term effects are far more serious and an extent that there is very 
less nutritive value in it [13]. 
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Water
For all animals, water is the nutrient required in the highest quan-
tity, this amount of water is controlled by the amount of lactose 
synthesized by the secretory cells of the mammary gland
Milk is approximately 87% water, so it is a good source of wa-
ter in the diet. Water does not provide a nutritional benefit in the 
same manner as proteins or vitamins, for example. However, wa-
ter is extremely important in human metabolism and other body 
regulation activities [14]. Adulterating milk with water reduces 
SNF (solid, not fats) components, particularly protein, one of the 
essential nutrients required for normal growth and development. 
Therefore, the amount of SNF can determine the amount of water 
added to milk [15].

Carbohydrate 
Cow milk contains approximately 4.9% carbohydrate in the form 
of lactose. Lactose is a disaccharide made up of glucose and galac-
tose when the bonded together by glycoside bond. Before it can be 
used by the body, the bond must be broken by the enzyme lactase 
in the small intestine. Carbohydrates are the primary source of en-
ergy for activity. Glucose is the only form of energy that can be 
used by the brain [16]. 

It is well accepted that mastitis causes a decrease in the concentra-
tion of milk lactose. The decline in milk lactose in affected quar-
ters probably is in part due to the damage to the alveolar epithelial 
cells. Given the key role of lactose as the osmotic regulator of 
milk volume, the reduced lactose concentrations are unlikely to 
be due to reduced synthesis and secretion at the cellular level and 
can only be depressed; there is an increased influx of electrolytes 
during mastitis [17].

Fat
Fats provide about half of the calories in milk. A high-quality pro-
tein called Casein is present in milk that contains almost all the 
amino acids essential for normal body growth and tissue regener-
ation. The difference in water content may be attributed to the ad-
ditional changes in water in the milk of cow. Cow milk is approxi-
mately 3.4% fat. But the fat content of milk may vary according the 
varieties. Fats are a structural component of cell membranes and 
hormones. Fats are a concentrated energy source and are the main 
energy source used by the body during low intensity activities and 
prolonged exercise. The fatty acids in milk fat are approximately 
65% saturated, 29% monounsaturated, and 6% polyunsaturated. 

The polyunsaturated fatty acids in milk fat include small amounts 
of the essential fatty acids linoleic and linolenic and approximately 
5% Tran’s fatty acids [18]. The concentration of milk fat and pro-
tein is highest in early and late lactation and lowest during peak 
milk production through mid-lactation. Normally, an increase in 
milk yield is followed by a decrease in the percentages of milk 
fat and protein, while the yields of these constituents remain un-
changed or increase [19].

Protein
Milk is approximately 3.3% protein and contains all of the essen-
tial amino acids. Proteins are the fundamental building blocks of 
muscles, skin, hair, and cellular components. Proteins are needed 
to help muscles contract and relax, and help repair damaged tis-
sues. They play a critical role in many body functions as enzymes, 
hormones, and antibodies. Proteins may also be used as an energy 
source by the body [20].

Milk protein consists of approximately 82% casein and 18% whey 
(serum) proteins. Both casein and whey proteins are present in 
milk, yogurt, and ice cream. Whey proteins contain immunoglob-
ulin’s which are important in the immune responses of the body 
[21].

 Milk protein content gradually decreases with advancing age. A 
survey lactation records indicates that milk protein content typ-
ically decreases 0.10 to 0.15 unit over a period of five or more 
lactations or approximately 0.02 to 0.05 unit per lactation [22].

Vitamins
Vitamins have many roles in the body including metabolism 
co-factors, oxygen transport and antioxidants. They help the body 
use carbohydrates, protein, and fat. Milk contains all the major 
vitamins. It contains both fat- and water-soluble vitamins. The 
fat-soluble vitamins A, D, E, and K are found mainly in the milk 
fat. The B and C vitamins are found in the aqueous phase of milk. 
The functions of vitamins are involved in vision, gene expression, 
reproduction, and immune response, as an enzyme cofactor, in the 
metabolism of proteins and glycogen, in maintaining blood cal-
cium and phosphorus balance, antioxidant activity and in blood 
clotting [23]. 

Minerals
Minerals have many roles in the body including enzyme functions, 
bone formation, water balance maintenance, and oxygen transport. 
All minerals considered essential (22) to the human diet are pres-
ent in cow’s milk. However, the major minerals in milk are calci-
um and phosphorous which are associated with casein micelles.
Therefore, whey has relatively little Ca and P compared with whole 
milk.They help the body use carbohydrates, protein, and fat [24].

Minor Biological Proteins & Enzymes
Other minor proteins and enzymes in milk that are of nutritional 
interest include lactoferrin and lacto peroxidase. There are many 
other enzymes in milk but these do not have a role in human nu-
trition [25].

Factors affecting milk Composition
Milk composition can affect by genetic factors and environmen-
tal factors. The composition of milk varies considerably with the 
breed of cow, stage of lactation, feed, season of the year, and many 
other processing factors. Nutrition or dietary influences readily 
alter fat concentration and milk protein concentration. Fat con-
centration is the most sensitive to dietary changes and can vary 
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over a range of nearly 3.0 percentage units. Dietary manipulation 
results in milk protein concentration changing approximately 0.60 
percentage units. The concentrations of lactose and minerals, the 
other solids constituents of milk, do not respond predictably to 
adjustments in diet. It can also affect by genetics and environment, 
level of milk production, stage of lactation, disease (mastitis), sea-
son and age of cow. There are various feeding management prac-
tices that can enhance levels of milk fat and protein concentration 
in milk. Feeding strategies that optimize rumen function also max-
imize milk production and milk component percentages and yield. 

However, some relationships between constituents are very stable 
and can be used to indicate whether any tampering with the milk 
composition has occurred [26].

Genetics factors 
Genetics factors are Species and strain or breed of animal. Yields 
of milk, fat, protein and total solids are easily impacted by genet-
ics. This indicates that some genetics of milking cow have high fat 
and protein composition percent while others other have medium. 

Table1. Breed difference for percentages composition of fat and protein in cow milk

     Breeds Total fat %  total protein %
Ayrshire 3.88 3.31
Brown Swiss 3.98 3.52
Guernsey 4.46 3.47
Holstein 3.68 3.16
Jersey 4.64 3.73
Milking shorthorn 3.59 3.26

Source (Harmon, 1994 J. Dairy science)
According to the above table 1, jersey breed has high protein and fat content [27].

Environmental factors
Interval between milking
The fat content of milk varies considerably between the morning 
and evening milking because there is usually a much shorter inter-
val between morning and evening milking than between evening 
and morning milking. If cows were milked at 12-hour intervals the 
variation in fat content between milkings would be negligible, but 
this is not practicable on most farms.Normally, SNF content does 
not vary with the length of time between milking [28].

Stage of lactation
The fat, lactose and protein contents of milk vary according to 
stage of lactation. Solids-not-fat content is usually highest during 
the first two to three weeks, after which it decreases slightly. Fat 
content is high immediately after calving but soon begins to fall, 
and continues to do so for 10 to 12 weeks, after which it tends to 
rise again until the end of the lactation. The high protein content of 
early lactation milk is due mainly to the high globulin content. Dis-
eases can affect milk component content and distribution, mastitis 
has been the predominant disease affects compositional changes 
in milk constituents associated with elevated somatic cell counts. 
Mastitis results in a reduction in fat and casein content and an in-
crease in whey content of milk. These changes in the milk proteins 
in conjunction with alterations of lactose, mineral content and milk 
pH. There are various feeding management practices that can en-
hance levels of milk fat and protein concentration in milk. Feeding 
strategies that optimize rumen function also maximize milk pro-
duction and milk component percentages and yield [29].

Milk and milk products adulteration
In developing countries, the industrialization brought a series of 
problems along with the much-appreciated progress, with the mass 
collection and distribution of milk from various sources playing 
the role of potential vehicle for disease transmission. In olden 
days, milk was collected from small groups of animals in farms 
and it was supplied to a small number of people living nearby [30]. 
But with the advent of industrialization, population growth and ur-
banization, the demand increased drastically. Milk supply through 
the small farms no longer met the increasing demand [31]. Hence 
commercialization of the milk industry ultimately took place [32]. 
Milk adulteration involves adding water to milk and removing 
the beneficial fats from milk. According to [33], often soya milk 
starch, groundnut milk, and wheat flour are added to milk and girl 
ghee added into butter. The producers deliberately adulterate milk 
and its products in order to promote the level of these essential 
nutrients after reduction of a given amount and/or to mislead the 
consumers to increase their profit margin by several chemicals like 
urea, starch, flour, cane sugar, vegetable oils, and detergents.

 Various preservatives like formalin and some antibiotics are also 
added in milk to increase its shelf life. This addition decreases the 
nutritive value of milk and its incidences are at increase over the 
years [35,36]. Although milk is produced throughout the year yet 
the supply and demand of milk are related to the seasonal fluc-
tuations due to this milk used by the people for consumption is 
adulterated to such an extent that there is very less nutritive value 
in it and may also be toxic for public health their profit margin by 
three ways dilution, extraction of valuable components like milk 
fat which is removed as cream, addition of cheap substances like 
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starch to increase the value of total solids up to a level which is 
acceptable by the consumers [35,37]. And all dairy foods are made 
from milk, and their components are the same as those of milk, 
except butter being comprised mainly of milk fat, but in varying 
amounts are also adulterated in one or another forms [38,39]. Milk 
and its products can be exposed for adulteration at different points 
such as at farm and procurement level, while transporting and pro-
cessing, in view of the fact that fresh milk is pure when it comes 
out of the udder and free of adulterants and microbes but can be 
contaminated by bacteria, yeast, fungi and dust, water, different 
chemicals or adulterants and animal hair due to livestock keepers’ 
unhygienic milking, handling and storage practices, some dishon-
est producers retailers and manufacturers [21]. Counterfeiting and 
product adulteration are now commonly practiced in the global 
food marketplace [40]. Because of its high nutritional value and 
unique flavor, the price of natural bee milk is relatively much high-
er than that of other sweeteners. 
 
Types of adulteration and food items
Either because of high demand or seasonality in supply, various 
food products and drinks can be adulterated in diverse situations. 

Intentional Adulteration
This is a kind of adulteration in which dishonest producers and 
traders deliberately adulterate different milk and its products in 
order to promote the level of their essential nutrients after reduc-
tion of a given amount in order to increase their profit margin by 
several chemicals like urea, melamine, and increase its volume 
by adding substances such as starch, flour, cane sugar, water, and 
skim milk, etc. into various food items as reported by different au-
thors such as El-loly et al.(2013), Asrat and Yilma (2014), Narayan 
(2014) and Faraz et al.(2013) [35,41-43]. Also, these adulterants 
are added as a deliberate act with intention to increase profit. E.G. 
sand, marble chips, stones, chalk powder, etc.

As compared with that of unknown adulteration, this one is the 
most dangerous because of amounts of nutrients deducted and ex-
traneous substances added into food like products like milk items 
that is done by business-oriented people just forgot the humanity 
in behind of money-making mentality as report that, milk, honey, 
orange juice, coffee and apple juice are the most likely food in-
gredients to be targets for intentional or economically motivated 
adulteration of food, or food fraud, according to analysis of the 
first U.S [44-45]. public database created to compile information 
on risk factors for food fraud published in the Journal of Food 
Science.

Incidental/unknown adulteration 
Incidental Adulteration is found in food due to negligence, igno-
rance or lack of proper facilities. Examples packaging hazards 
like larvae of insects, droppings, pesticide residues, etc. This type 
of adulteration is brought due to lack of proper hygienic condi-
tions of food products and drinks throughout production site to 
consumption table. Here the producers or traders/retailers are not 
in position to add different adulterants but, the ways the products 

are produced, handled, passed, processed, stored, transported and 
marketed may be the places where they were contaminated or adul-
terated since any substance without its original is extraneous to the 
product; include: residual pesticides from cans, rodent droppings, 
preservatives, mercury from effluents, lead from water, [41,42]. 

Reason for Food Adulterated
The main reason that attracts adulteration is for boosting their cash 
income by increasing its volume. Even though increasing their 
profit margins-initiated adulteration done by some selfish pro-
ducers, processors and retailers, the main cause for adulteration is 
dishonesty and lack of accidental quality assessment on products 
suspected [41]. It is the same fraudulence which is so extremely 
ingenious in every department of life that has devised an inferior 
material of the quality one. On the other hand, food products are 
fake and adulterated when demand for popular and or expensive 
products are high. Thus, it still follows that there is economic mo-
tive for adulteration and counterfeiting of products which enter the 
supply chain right from the production of raw ingredients through 
the point of sale [46]. 

Another reason for faking and adulteration of goods and services is 
outsourcing to offshore producers [47]. Outsourcing became pos-
sible because comparatively labor is cheap in some countries and 
this is also what makes product faking easy since the cost of pro-
ducing is far less compared to the super normal profits being made 
[36]. That is why Cofie (2012) argues that counterfeiting thrives 
on the whole process of globalization because spread of capital 
and know-how to new markets is usually achieved through global-
ization. Similarly, any break in steady supply of original product 
or service could induce the introduction of fake and adulterated 
ones in order to meet the demand by users. Here, the new sources 
may not be immediately differentiated or identified and therefore 
the stringent measures which original producers are subjected to 
would have been avoided [48].

In general cow milk adulterated for the following six reasons as 
reported by Narayan (2014) [42]. These are:- 
1. When the demand is more than the supply in the market, 
2. To come at par with the market competitors by lowering the cost 
of production, 
3. The greed for increased profit margins,
4. The common man cannot afford food items with their original 
constituents, 
5. Lack of trained manpower with outdated food processing tech-
niques and 
6. No idea about the disease outbreaks caused due to adulterated 
food products. 

In addition to above reason there are also different causes like,
 Profit motive of traders: Done as a part of the business 
strategy
 Food insecurity: To increase quantity of food production 
and sales.
 Increased Urbanization: To make maximum profit from 
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food items by fewer investments.
 High population demands: Increased food demand of the 
population and its changing trends.
 Illiteracy of general public: Lack of consciousness of 
proper food consumption.
 Lack of effective food laws
 Lack of government in initiative

Milk and It’s Products Is Adulterated If
 The food sold does not meet the nature of the substance 
or quality as per the demand of consumer.
 The food contains inferior or cheaper substance
 The food has been prepared, packed or kept under un-
clean conditions leading to contamination.
 Food contains substances that depreciates or injuriously 
affects the health.
 If the food’s original nature is substituted wholly or par-
tially by abstracting a portion of vital substance from food.
 If it is an imitation of some other food substance.

Impact of food adulteration
The problems of adulteration makes the food items used in our 
daily life unsafe and unhygienic for use due to poor handling [41].

 Food adulteration has a great impact on producers/farmers, con-
sumers, enterprises and government. The main challenges are pub-
lic health problem, lack of acceptance in the market due to lack 
of originality, decrease in consumer confidence. Regulations that 
penalize such a criminal traders and dishonest producers/proces-
sors that adulterate different food products in various places should 
be applied. Also, since, adulteration is the act of either by adding 
extraneous substances (adulterants) into food items or products or 
reducing essential nutrients partly or wholly for financial gain or 
due to carelessness and lack of proper hygienic condition during 
processing, storing, transportation and marketing. This ultimately 
results that the consumer is either cheated or often become victim 
of diseases.

 Because of that it is important for the consumer to know the com-
mon adulterants and their effect on health since the increasing 
number of food producers and the outstanding amount of food-
stuffs import enables the producers to mislead and cheat consum-
ers [49]. 

Impacts on enterprises 
Enterprises are impacted by a loss of consumer confidence in 
their products, recalls and destruction of contaminated products, 
complaint expenses and increases of insurance premiums and 
costs related to equipment’s replacement or cleaning. A suppli-
er’s fault is inevitably reported in the mass media, casting doubt 
on that company’s reputation [50]. A producer that depends on a 
banned imported foodstuff not only suffers economic loss to the 
impacted product but also faces lost sales caused by loss of public 
confidence. The resulting brand damage can be devastating, and 
recovery can require significant time and expense when consum-
ers have moved on to other suppliers’ products [51]. People have 
lost their trust in the products. For example, about 40 to 60% of 
consumers either ceased or were unwilling to purchase domestic 
milk products, whereas those who purchased imported milk pow-
der increased from 34% to 47% in China due to milk adulterating 
by melamine as Qian et al. (2011) [52].

Impacts on Farmers/Producers
Adulteration not only has an effect on big enterprises but also 
farmers or producers (like dairy, honey, coffee, wheat, etc) can be 
affected by the weakest link in the industry chain. Many farmers 
suffered massive losses, cost increases due to feed costs, milk cow 
shortage caused by mass sales or slaughter during the crisis, for 
example in the case of China dairy Scandal and lack of acceptance 
of the products [52,53].

Impacts on Consumers
Hazardous effects of food adulteration is associate with diarrhea, 
abdominal pain, nausea, vomiting, eyesight problem, headache, 
cancer, anemia, insomnia, muscular paralysis and brain damage, 
stomach disorder giddiness, joint pain, liver disorder, dropsy, gas-
trointestinal problems, respiratory distress, edema, cardiac arrest, 
glaucoma carcinogenic effects, kidney failure, digestive system 
disorders, etc. [43-44,49]. 

Common adulterant in cow milk
Milk is most commonly diluted with water. The other excessively 
documented adulterants used to adulterate milk are diluent (water), 
thickening agents (starch, flour, urea etc.), preservatives (formalin, 
sodium hydro oxide. etc.), reconstituting agents (cane sugar and 
animal fats and milk powder) and others [54].

Milk from different rural and urban areas is adulterated with dif-
ferent substances. The applications of this adulterant have differ-
ent levels. Water is the most common one used in most areas as 
adultrants.
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Table 2: percent of milk adulteration of milk samples

Types of adulterant No of sample Adulterated sample
Water 40 40
Starch 40 10
Hydro-peroxide 40 9
Urea 40 7

Source: This shows 100% of the sample was adulterated with water, 25% of samples with hydrogen per oxide, 22.5% with starch 
and17.5% with urea Daily, 2008). This shows adulteration in milk with would have significance influence on the composition of milk.

Effects of common Adulterants on nutritional quality of cow 
milk
Effect of water
The most common form of milk adulteration has been added wa-
ter, to increase its volume for greater profit. Adding water alters the 
composition and reduces foamy appearance, specific gravity and 
nutritional value of milk [55,56]. Adulteration of extraneous water 
in milk apparently increase the moisture content of corresponding 
milk [57]. This not only reduces its nutritional value, but contami-
nated water can also cause additional health problems. In humans, 
consumption of milk adulterated with contaminated water may 
cause stomach disorders in elders and serious health hazards in 
infants and children whose basic diet is milk.

Effect of Starch and Cereal Flours
Wheat flour, arrowroot, rice flour, starches and dextrin are may be 
added to milk to increase the solids-not-fat content and viscosity 
[28]. Starch is the most common of these adulterants. These ingre-
dients are added to increase the density of milk and prevent detec-
tion of added water. In humans, consumption of starch-adulterated 
milk may cause diarrhea due to the effects of undigested starch in 
colon and its accumulation in body may prove fatal for the diabetic 
patients [37].

Effect of urea
Urea is added to milk to provide whiteness, increase the consis-
tency and shelf life of milk, and for standardizing the content of 
solids-not-fat present in natural milk [58].

For safety concerns, urea-containing milk is quite harmful for hu-
mans, particularly for pregnant women, children, and sick individ-
uals. The presence of urea above the upper limit in milk can cause 
severe health problems, including indigestion, acidity, ulcers, can-
cer, malfunctioning of kidneys, and osteoporosis [59]. An excess 
of urea in milk at high temperatures decomposes to carbonic acid, 
acetic acid, and ammonia, leading to potential ammonia-contain-
ing calculi formed by the partial fermentation of urea in the blad-
der. Also, it may be converted to biuret, which causes a decrease 
in blood pressure and produces strong irritation in the urinary tract 
[60].

Effect of formalin
Formalin is a potentially hazardous toxic or injurious substance. It 
is a potent carcinogen [61]. Formalin is used to adulterate milk in 
order to neutralize milk or to increase its shelf life. Consumption 

of an elevated dose of formalin can cause vomiting, abdominal 
pain and diarrhea. It may also disturb the optic nerves and may 
cause blindness. 

Formalin are added in milk to emulsify and dissolve the oil in wa-
ter phase giving a frothy appearance, characteristic white color or 
to enhance the cosmetic nature of milk [54].

Effect of Sodium Hydroxide
Neutralizers such as sodium hydroxide to milk are used to mask 
the acidity of spoiled milk, which can be detected by titirable acid-
ity. Neutralization of milk, whether with lime, soda, or caustic 
soda, invariably increases the ash content and the total alkalinity 
of the ash from a fixed quantity  [62].

Effect of Cane Sugar
Cane sugar or sucrose is added in the milk to reconstitute its com-
positional requirement followed by adulteration of extraneous wa-
ter in the milk. It imparts role in maintaining the characteristic 
sweet taste of milk which is usually lost by water adulteration. 
Also, sugar is added to milk in order to raise the lactometer reading 
and thus specific gravity of the milk that was diluted with water, so 
that by lactometer reading the detection of added water is masked 
[63]. The increase in milk density is much higher due to addition 
of glucose and or cane sugar than for other adulterants, such as 
urea .With addition of sugar, permittivity (permittivity is a com-
plex term used to describe the dielectric properties of food)of milk 
decreases but loss factor (describes the ability to dissipate ener-
gy in response to an applied electric field or various polarization 
mechanisms, which commonly results in heat generation) increas-
es up to 1 GHz and then subsequently decreases [64].

Detection of Adulterants in Market Milk
Extraneous Water
The extraneous water in market milk was detected from depres-
sion of freezing point through Cryoscope as reported by (AOAC, 
2000). The values of freezing point of market milk greater than 
the values of freezing point of control was assumed as presence 
of extraneous water in market. Thickening Agents, Chemical 
Preservatives, Constitutional Adulterant and Neuterlizing Agents 
Thickening agents, chemical preservatives, constitutional adul-
terants, sorbitol, neutralizing agents and quaternary ammonium 
compounds in market milk were detected through milk adulter-
ation testing (MAT) kit. Skimmed Milk Powder (SMP) Skimmed 
milk powder was determined according to the method as reported 
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by Khaskheli (2014). Extent of Extraneous Water in Market Milk 
Extent of extraneous water in market milk was observed from the 
depression of freezing point (through Cryoscope) and calculated 
by subtracting the observed freezing point of market milk from 
that of freezing point of base (control) and thereafter by dividing it 

with freezing point of base using following formula [65].
 % water added = Freezing point base- observed freezing point x 
100 
 Freezing point base 

Figure 1: Milk adultrants.Source: Devesh Roy : International food policy research institute

Mitigation Measures for Addressing Food Adulteration
 There must be proper surveillance of the implementation 
food laws.
 There should be monitoring of the activities with period-
ical records of hazards regarding food adulteration.
 There should be periodical training programmes for Se-
nior Officer/Inspector/Analysts for food safety
 There should be consumer awareness programmes orga-
nized by holding exhibitions/seminars/training programmes and 
publishing pamphlets.
 There should be strict actions regarding the punishment 
for those who are involved in food adulteration.
 There should be help and support from International IN-
GOs for implementation of food laws.
 Therefore, to control problem of milk adulteration the following 
action should be forwarded;
i. In developing countries, adequate laws, funding and staff-
ing should be appeared to control above discussed challenges
ii.  ii. Different stakeholders should play great role to devel-
op appropriate sampling programs based on statistical validity and 
sound sampling methodologies

Summary 
Cow milk is a lacteal secretion obtained by the complete milking 
of cow used as sources for milk. Almost all commercially avail-
able milk comes from cows. In its natural form milk has high food 
value. It contains nutrients like proteins, fat, carbohydrates, vita-
mins and minerals.The composition of milk varies considerably 
with the breed of cow, stage of lactation, feed, season of the year, 
and many other processing factors. Milk adulteration is the act of 
intentionally decreasing the quality of milk offered for sale either 
the admixture or substitution of substance or removing of some 
valuable ingredient. The common adulterants used in cow milk are 
water, starch, flour, urea, formalin, sodium hydro oxide and cane 
sugar and others. These adulterant s have Considerable effect on 
the nutritional quality of cow milk by decreasing the concentration 
of ingredients found in it and wholesomeness of the milk.

On the basis of above review, we can conclude that, the milk adul-
teration is becoming serious problem in the world. About 68% 
milk delivered to consumer is not as per standards. Consump-
tion of lower quality adulterated milk may lead to serious human 
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health issues. Hence it is important to have an efficient and reliable 
quality control system that will regularly monitor and ensure qual-
ity supply of milk to the consumer. The human and technology 
interface may help to eradicate the problem of adulteration. But 
Consumption of adulterated milk has considerable effect on the 
wholesome of the milk and it’s product. The detergent in milk can 
cause food poisoning and other gastrointestinal complications, and 
an extent that there is very less nutritive value in it. This have 
Considerable effect on the nutritional quality of milk by decreas-
ing the concentration of ingredients found in it. This activity has 
direct effect to consumers in health and economic fraud through 
the supply chain of milk.
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