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Animal Product Technology I is a fundamental course that aims to provide you with a comprehensive understanding of various aspects related to the processing and preservation of animal-derived products. As we explore this subject, we will delve into the techniques, technologies, and principles involved in transforming raw animal products into valuable commodities that meet the needs of consumers.Read less
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	1. UNIT 3
MILK
  


	2. DEFINATION
Milk is whitish  nutritious fluid produced and secreted by the mammary glands of
mature female mammals and used for feeding their young ones until weaned.
Colostrum is a yellow fluid secreted by the mammary glands of mammals for the
first two or three days after the birth of a baby.
It is thicker, more concentrated in protein and lower in fats than true breast milk.
It is rich in antibodies that protect the newborn against diseases.
 It also has laxative effect.
 



	4. Components of Milk
Milk  is mainly composed of water,
proteins, fats, lactose, and ash.
These are considered as major
components of the milk whereas minor
components include vitamins,
enzymes,pigments and minerals.
 


	5. Components of Milk
Water:  Water is the main component of milk, making up about 87% to 90% of its
composition.
Proteins: Milk contains various proteins, including casein, which is the main protein, and
whey proteins such as lactoalbumin and lactoglobulin. Proteins in milk are essential for
growth and development, and they also provide important functional properties to milk,
such as its ability to form a curd.
Lipids: Milk contains fats in the form of triglycerides, which are composed of glycerol and
fatty acids. The most common types of fatty acids in milk are saturated, monounsaturated,
and polyunsaturated fatty acids. Lipids in milk provide energy, as well as essential fatty
acids that are important for various physiological processes.
 


	6. Components of Milk
Carbohydrates:  The main carbohydrate in milk is lactose, which is a disaccharide composed
of glucose and galactose. Lactose provides energy and also plays a role in the absorption of
calcium and phosphorus.
Vitamins: Milk is a good source of various vitamins, including vitamin D, vitamin B12,
vitamin B2 (riboflavin), and vitamin A. These vitamins play important roles in bone health,
energy metabolism, and overall growth and development.
Minerals: Milk is a rich source of minerals such as calcium, phosphorus, potassium,
magnesium, and zinc. Calcium and phosphorus are essential for building and maintaining
strong bones and teeth, while the other minerals play important roles in various physiological
processes.
 


	7. Nutritive value of  milk
Milk is considered a highly nutritious food due to its diverse array of essential
nutrients. The nutritive value of milk can be summarized as follows:
Protein: Milk is a good source of high-quality proteins that are essential for growth,
repair, and maintenance of tissues in the body.
Fat: Milk provides energy in the form of fats, which are important for various
physiological functions, including energy production, hormone synthesis, and
nutrient absorption.
 


	8. Nutritive value of  milk
Carbohydrates: Milk contains lactose, a source of readily available carbohydrates
that provide energy and aid in the absorption of other nutrients.
Vitamins: Milk is a good source of several vitamins, including vitamin D, vitamin
B12, vitamin B2, and vitamin A, which play important roles in various physiological
processes, including bone health, metabolism, and immune function.
Minerals: Milk is a rich source of minerals, particularly calcium and phosphorus,
which are important for bone health, nerve function, and muscle function.
 



	10. Nutritive value of  milk
Milk is an energetic food item. Each quantity of milk is subjected to certain amount
of energy.
Energy content of 100 gram of milk
Fat: 4.2 gm/100gm milk × 9Kcal/gm= 37.8 Kcal
Protein: 3.4 gm/ 100gm milk × 4 Kcal/gm= 13.6 Kcal
Lactose: 4.6 gm/ 100gm milk × 4 Kcal/gm= 18.4 Kcal
Total = 70 Kcal/ 100 gm of milk
 


	11. Physical properties of  milk
The physical properties of milk are:
a. Colour :The colour of the milk ranges from a white to a golden yellow or
yellowish white.
White colour: The white colour of the milk is due to the reflection of light by the
dispersed fat globules, calcium caseinate and calcium phosphate
Yellow colour: The yellow colour of the milk is due to the carotene pigment that is
found in the green plants. The carotene pigment is a fat soluble yellow pigment
and it is considered as a precursor of Vitamin A
Bluish yellow colour: It is due to riboflavin and lactoflavin
Green colour: green colour of whey is due to fewer amounts of fat particles
 


	12. Factors affecting the  colour of milk:
Breed of animal: The Jersey breeds produce fat with deepest yellow colour while
the Holsteins and Ayrshires produce fat with the lightest colour.
Feeds: Green forage and carrots are rich in carotene so, animals fed with these
feed tend to produce milk with deeper yellow colour than that produced by hay,
white corn and oats.
Species of animal: Buffaloes have bluish white milk while cows have golden
yellow milk.
 


	13. B. Flavor and  taste:
Freshly drawn milk tastes slightly sweet and mild aromatic flavor.
Sweet taste is due to lactose and salty taste is due to minerals (mastitic
milk).
It varies according to animal’s species, feed and fodder.
Sour taste is due to lactic and butyric acid.
 


	14. Physical Properties of  Milk
C. Specific gravity:
Milk is heavier than water.
The specific gravity of cow milk varies from 1.028 to 1.032.
It varies with temperature.
D. Boiling point
Boiling point of milk is 100.2ºC to 100.5ºC in both cow and buffalo milk.
E. Freezing point
Freezing point of milk ranges from -0.53ºC to -0.55ºC.
 


	15. Physical Properties of  Milk
F. Surface tension
The surface tension of milk at 20ºC is 54.5 dynes per cm.
It decreases as the temperature is raised or fat percent is increased.
G. Viscosity
The viscosity of milk varies from 1.5 to 2 centipoises.
The viscosity of milk is always higher than viscosity of water due to the presence
of dissolved solids in milk.
 


	16. Factors Affecting the  Composition of Milk
1. Species
Milk fat is the most variable component of milk.
It ranges from a little over 1% to greater than 50%.
Aquatic mammals typically have high milk fat percentage.
Lactose ranges from only a trace to less than 7%.
Some species such as bear, kangaroo have very little lactose in milk.
Milk protein concentration ranges from 1% to about 14%.
Generally milk protein percentage is positively correlated with milk fat
percentage.
 


	17. Factors Affecting the  Composition of Milk
2. Breed
The composition of milk varies within a breed.
Lactose content is fairly constant among breeds, milk fat varies extensively
(Jersey and Guernsey are highest and Holstein is lowest), and protein varies
somewhat among breeds.
3. Change occurring during a normal lactation
Composition of milk varies considerably during a lactation, with the major
changes usually occurring soon after the start of lactation.
The first secretion to be collected from the gland is called colostrum.
The composition of the secretion gradually changes to that of mature milk.
 


	18. Factors Affecting the  Composition of Milk
4. Day to day variation
There is day to day variation of milk due to following factors:
Excitement
Estrous
Incomplete milking
Milk fat is lowest in the fore milk and gradually increases in percentage as the
milk is removed.
The last milk out of the gland is highest in milk fat content.
 


	19. Factors Affecting the  Composition of Milk
5. Age of cow
As the age increases there is gradual decline in protein, fat and SNF
level of the milk.
6. Pregnancy
In late lactation there is increase in SNF and protein level of the milk.
7. Temperature
This is inversely proportional with the protein and SNF level.
With the increase in temperature beyond 21ºC and below 1.1 ºC there
is increase in fat content of milk.
 


	20. Factors Affecting the  Composition of Milk
8. Exercise
Slight exercise will contribute in the increment of the fat level by 0.2
to 0.3% without change in quantity.
Whereas moderate to heavy exercise will decrease in milk secretion
and there will be substantial increment of the fat percentage.
However there will be no effect of exercise over the SNF.
9. Disease
Mastitis will lead to decrease in fat, SNF, protein and lactose.
However there will be increment of the Cl, Na, Cu, Fe, Zn, Mg and a
decrease in Ca, P, Mb, K. but ketosis will lead in elevation of fat level.
 


	21. Factors Affecting the  Composition of Milk
10. Feeds
Diet favoring acetic acid production during fermentation in rumen will
contribute in milk fat percentage.
So, for this diets should be provided in pelleted form.
Also heat treated feed and finely grained hay will contribute in fat
percentage of the milk.
11. Dry period and body condition
This period is essential to generate milk secretory tissue and to replenish
body supplies.
12. Season
During winter there will be greater percentage of fat in comparison to the
summer season
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