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Milk: An Introduction

MILK is the normal mammary secretion derived
from complete milking of healthy milch animal. It is also defined
as the whole, clean, fresh, lacteal secretion obtained by complete
milking of one or more healthy milch animals. Milk has been evolved
as an ideal source of nourishment to the young ones of a particular
species producing it. In many parts of the world, cow is the major
source of milk for human consumption. However, some other sources
of milk like buffalo, goat, sheep, camel etc have also been
employed for milk consumption. In India, the principal sources of
milk are cow and buffalo. Moreover, in few parts of the country
some amount of goat milk is also being consumed.

India ranks high in milk production with a
largest livestock population in the world. The average production
and per capita availability of milk in India is given below:

2008-2009


	
Production-112.2



	
Per Capita Availability (gm/day)-266





2009-2010


	
Production-116.4



	
Per Capita Availability (gm/day)-273





2010-2011


	
Production-121.8



	
Per Capita Availability (gm/day)-281





2011-2012


	
Production-127.9



	
Per Capita Availability (gm/day)-290





The term ‘market milk’ refers to the fluid
whole milk that is sold to individuals usually for direct
consumption. In India, generally the term ‘milk’ refers to cow or
buffalo milk, or a combination of the two. The proportion of cow,
buffalo and goat milk to the total milk production in India is
given in the table below:


	
Cow-33.6



	
Buffalo-63.6



	
Goat-2.8





Nutritive Value of Milk

The story of milk goes back to the beginning
of civilization itself. Even in prehistoric times cattle were
domesticated for milk, ploughing and other such purposes but at the
same time were considered sacred and even worshipped in India. Milk
is an ideal food having a very high nutritive value and is also one
of the most essential of all foods. It is one of the most complete
single foods available in nature for health and promotion of
growth. Milk is often regarded as being nature's most complete
food. It is one of the most crucial parts of our diet as it
provides many of the nutrients which are essential for the growth
of the human body. Being an excellent source of body building
proteins, vitamins and minerals, particularly calcium milk has
gained special importance in our diet at different stages of
life.

Fermented-milk products such as yoghurt and
soured milk contain bacteria from the Lactobacilli group.
This bacterium is present naturally in the digestive tract and has
a cleansing and healing effect. Hence, the introduction of
fermented products to our diet can help prevent certain yeasts and
bacteria which may cause illness. Many people suffer from a
condition known as 'lactose intolerance' which means that they are
unable to digest the milk fat (lactose). Such people can, however,
tolerate milk if it is fermented to produce foods such as yoghurt.
During fermentation, lactose of milk gets broken down through
lactic acid producing bacteria, and by doing so eliminate the cause
of irritation.

Proteins: Milk proteins
are complete proteins of high quality and contain all essential
amino acids in fairly large quantities. Protein is vital for living
organisms and being a good source of proteins milk is essential in
the diet.

Minerals: Milk is an
excellent source of calcium and phosphorus. Both of these minerals
together with vitamin D are essential for bones. Milk is however
low in iron, copper and iodine.

Vitamins: Vitamins are
necessary for normal growth, health and reproduction of living
organisms. Milk is a fairly good source of vitamin A, vitamin D
(provided the cow is exposed to enough sunlight), thiamine,
riboflavin etc. However, it is deficient in vitamin C.

Fat: Milk fat is not only
a good source of energy but also contains significant amounts of
essential fatty acids accessory for the body. It plays a
significant role in the nutritive value, flavor, richness and
physical properties of milk and milk products. It is rich source of
calories and imparts smooth texture and rich taste to dairy
products.

Lactose: Lactose is also
known by the name milk sugar. The principal function of lactose is
to supply energy. It also facilitates assimilation in the intestine
and also checks the growth of proteolytic bacteria by establishing
a mildly acidic reaction in the stomach.

Energy value: The energy
providing milk constituents and their compositions are as
follows:


	
Milk fat – 9.3 C/g



	
Milk protein – 4.1 C/g



	
Milk sugar – 4.1 C/g





*On an average, cow milk furnishes 75 C/100g
and buffalo milk 100 C/100g.

Composition of Milk

The major constituents of milk are water
(85.5-88.5%), fat (3-6%), protein (3-4%), Lactose (~5%), ash or
mineral matter (~0.7%). All the solids present in milk are known as
‘total solids’ (11.4-14.5%) and total solids without fat are
referred to as ‘milk-solids-not-fat’ or ‘solids-not-fat.’ The minor
constituents of milk are phospholipids, vitamins, enzymes, pigments
etc.

The range of quantitative differences in milk
composition enormously varies from species to species. Such
differences have also been recorded in milk from the same source
depending upon various factors affecting the composition of milk
like, breed of animal, age, stage of lactation, feeding, condition
of animal at calving, time of milking, frequency of milking,
administration of drugs and hormones and so on. Composition of milk
from different animal species is given below:

Buffalo


	
Water-84.2



	
Fat-6.6



	
Protein-3.9



	
Lactose-5.2



	
Ash-0.8





Cow


	
Water-86.6



	
Fat-4.6



	
Protein-3.4



	
Lactose-4.9



	
Ash-0.7





Goat


	
Water-86.5



	
Fat-4.5



	
Protein-3.5



	
Lactose-4.7



	
Ash-0.8





Human


	
Water-87.7



	
Fat-3.6



	
Protein-1.8



	
Lactose-6.8



	
Ash-0.1





Major Components

Water: It is the medium
for suspension of all other components. It constitutes the major
proportion of milk most of which is present in free form.

Milk fat: Milk fat is
highly nutritive and is of great economical value. The flavor of
milk to a large extent depends upon milk fat. Milk consists of
minute globules with an average size of 2-5 microns. It is an
oil-in-water type emulsion and is surrounded with an adsorbed layer
of fat globule membrane. This membrane carries phospholipids and
proteins which forms a complex and stabilizes the emulsion.
However, this emulsion gets broken while undergoing certain
processing operations like agitation, freezing or heating. On the
contrary when milk is held undisturbed, fat globules rise up to the
surface and forms a creamy layer. Buffalo milk has a thickest cream
layer as compared to the other milks as it contains higher fat
content and relatively larger fat globules. However, the size of
fat globules depends also on the breed of animal and their
lactation period.

Milk protein: Mammary
glands are responsible for the synthesis of milk proteins. Milk
protein is a heterogeneous mixture. Along with other milk
components it also contains about 0.5 % nitrogen. Out of the total
nitrogen present in milk 95% is the milk protein and rest is the
non-protein nitrogen. Proteins carry a large number of essential
and non-essential amino acids. The major portion of milk protein
consists of casein, β-lactglobulin and α-lactalbumin. Milk is an
only source of casein which exists in the form of calcium caseinate
phosphate complex. Casein is a good repository of several essential
amino acids with a highest concentration of glutamic acid. Apart
from casein, β-lactglobulin and α-lactalbumin together are known as
whey or serum protein. Rennin is an extremely powerful clotting
enzyme secreted in the fourth stomach or abomasum of young calves.
Its acts as a proteolytic enzyme and causes rapid clotting of
milk.

Milk sugar or Lactose: In
milk, sugar is present in the form of Lactose (a reducing sugar)
which on hydrolysis gives glucose and galactose. Milk is the only
source of lactose in diet. It is one-sixth of the sweetness of
sucrose. When crystallized, it occurs in two forms α-lactose (below
93.5 ˚C) and β-lactose (above 93.5 ˚C). α-Lactose imparts a gritty
feel and is sparingly soluble when placed in mouth. On the other
hand, β-lactose is sweeter and more soluble when placed in mouth.
This property of milk is highly important in the preparation of
milk based confectionary and other dairy products. Moreover,
lactose is fermented by bacteria to form lactic acid which is
further used for producing cultured milk products like yoghurt,
butter milk etc.

Ash or mineral matter: The
mineral matter of milk is obtained after ashing of a known quantity
of milk at 500-550 ˚C for a certain period of time until a white
residue is obtained which is known as ash or mineral matter. It
consists of appreciable amounts of salts of sodium, potassium,
calcium, phosphorus, magnesium, sulphate, chloride etc.

Minor Components

Phospholipids: Being an
important component of the fat globule membrane, phospholipids
contribute to the richness and flavor of milk. It is highly
sensitive to oxidative changes and acts as an excellent emulsifier.
Its emulsifying property attributes to stabilize the milk fat
emulsion.

Pigments: The pigment
carotene is responsible for the yellow color of milk, cream,
butter, ghee etc. Carotene is fat soluble pigment and is reddish-
brown in appearance. It is also an antioxidant and acts as a
precursor of vitamin A. It is found in higher amount in cow milk
(30/µg/g) as compared to buffalo milk (0.25-0.48/µg/g) attributing
yellowish appearance to cow milk.

Enzymes: Enzymes are
biological catalysts which are responsible for enhancing or
retarding a chemical reaction. The important enzymes found in milk
are:


	
Lipase- It is responsible for splitting fat in milk
thus results in production of rancid flavor. It can be inactivated
by pasteurization.



	
Phosphate- It is capable of splitting certain
phosphoric acid esters which is a basis of phosphatase test for
checking pasteurization efficiency.



	
Peroxidase and Catalase: It is subjected to the
decomposition of hydrogen peroxide.





Vitamins: Vitamins are
vital for the normal growth and functioning of living organisms.
Milk is quite a good source of vitamin A

Properties of Milk

Acidity- Fresh milk when
comes in contact of litmus paper turns blue litmus to red and vice
versa. The titrable acidity of cow milk varies from 0.13-0.14 per
cent while that of buffalo milk varies from 0.14-0.15 per cent.

pH- The pH of freshly
drawn cow milk varies from 6.4-6.6 while that of buffalo milk
varies from 6.7-6.8.

Specific gravity- Milk is
heavier than water. The specific gravity of cow milk ranges from
1.028-1.030 while that of buffalo milk ranges from 1.030-1.032.

Freezing point- Milk
freezes at a temperature slightly lower than that of water.
Freezing point of cow milk is -0.547 while that of buffalo milk is
-0.549. If the freezing point value is observed lower than the
normal, it indicates that the milk is adulterated with water.

Color of milk- Cow milk is
observed to have yellowish white color while buffalo milk is creamy
white in color. Carotene is mainly responsible for that yellowish
tinge in milk. Moreover, skim milk is bluish and whey is greenish
yellow in color.

Milk Processing

Milk processing involves a series of vital
steps carried out after milking to ensure fresh and safe milk to
the customer. It helps in producing milk with rich flavor and good
keeping quality. Milk processing operations involve clarification,
pasteurization and homogenization.

Receiving milk: The
reception of milk in a milk plant or dairy is usually done with the
help of large cans or tankers. It is very important to receive the
large volumes of milk in a clean and hygienic place as soon as
possible because delays may permit deterioration of milk. It should
be received continuously within the scheduled period so that
various operations in the plant may not be interrupted. Before
entering into the plant, milk is subjected to a series of certain
mandatory tests called platform tests.

The ‘Platform Tests’ includes all those tests
which are performed to check the quality of incoming milk on the
receiving platform so as to make a quick decision regarding
acceptance or rejection of milk. Te various platform tests are
discussed below:

Smell/Odor- This is an excellent
indication of the organoleptic quality of milk and can be
ascertained very quickly. Usually a trained milk grader is employed
for the purpose that ensures whether the milk is fresh and free
from off-odors or not. As per his results the milk is accepted or
rejected in the platform.

Appearance- After odor test, milk cans
are observed randomly to ensure that milk is free from unwanted
floating matter, off-color and churned fat globules.

Temperature- The temperature at which
the milk is received in the platform should be 5C or below. It
should be sufficiently cold to ensure freshness.

Sediment- It shows the visible
extraneous material present in the milk. It need not be done daily
but should be performed often to ensure clean and safe milk
supply.

Acidity- Milk is slightly acidic in
nature. The acidity of cow milk is 6.6 while that of buffalo milk
is 6.7. The natural acidity of milk does not tend to jeopardize its
quality but the acidity developed later may tend to do so.

Lactometer reading- This test is
performed to check the adulteration in milk. Addition of water to
milk decreases its lactometer reading.

Pre heating: After the
acceptance of milk, it is subjected to heat before any further
operation so that the flow of milk may not be hampered. This is
because as the temperature of milk is raised its viscosity
decreases.

Filtration/Clarification:
This is done for removing the visible foreign material present in
milk which may find their way during its handling. It helps in
improving the aesthetic value of milk which may later lead to
consumer complaints. In filtration, the suspended foreign particles
of milk are removed through straining while clarification is based
on the principle of centrifugal sedimentation for removing the
suspended dirt particles. To get rid of such impurities milk is







Classes of Milk in India
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