CHAPTER

Milk and Milk Progy,,,

——Y

Milk is one food for which there seems to be no adequate sul.)stitute. Al.l mammals produce milk
the birth of the youngones and man uses milk of many animals as his food. The cow ig the mos;

- important of all these animals as supplier of food. Buffalo and goat milk is also used,

COMPOSITION 2 e
Milk is a complex mixture of lipids, carbohydrates, proteins and many other organic compounds and
inorganic salts dissolved or dispersed in water. The most variable component of milk is fat followeq by

protein. N
The composition of milk varies with the s
milking. There is individual variation also.

pecies, breed, diet, lactational period and interval between

. Milk fat
Buffalo’s milk contains 6.5 per cent fat. Cow’s milk contains 4.1 per cent fat. Milk fat or buttér fatis
of great economical and nutritive value. The flavour of mjlk is due to milk fat. Milk is a true emulsion
of 01l-m-.w.ater./The fat globules are stabilised by a surrounding membrane composed of proteins,
phospholipids and cholesterol. Fat globules are visible under a microscope. Each globule of fat is

carbohydrate. The lipid .portion includes both phospholipids and triglycerides. A

Fat globules vary widely in size from 2 to 10 um (micro metres) and in number 3x10° per ml. The
larger fat granules come to the surface of milk more quickly due to low specific gravity and this can be
observed in the transportation of milk. Ry

and fat-soluble vitamins. Carotenes gre responsible for
used to know the percentage of fat Present in food. '
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Figure 5-a: Structure of fat globule membrane i
John Wiley.& Sons, New York.
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Wh in isolates are also produced,
Itrafiltration, whey protein concentrate is produced. Whey protein isolates ar p ed. It cap be
ultrafiltration,

given in lactose intolerance.

::III': Suga." 4-5 per cent carbohydrate. The chief carbohydrate present in milk is lactose, a di§accha_

i contains 4-5 p ts of glucose, galactose and other sugars are also present. Lactose gives o
ride, alth‘ough trace a':l‘ou,:;akctoﬁc Lactose has only one sixth the sweetness of sucrose and one thirq.
hydrolysis glu_cose ?"b-]?; in \;va.tcr. When milk is heated, lactose reacts with protel_n and develops 5
gne foug?osf l[t‘;eq (c)lcuvellogment of brown colour is due to nonenzymatic browning. It is called Maillgry
m!;);‘;rcr. The. acid fermentation is used in making butter, cheese and curd;/

Salts

Chlorides, phosphates, citrates, sulphates and bicz.lrbonates of _s.odium, potassigm, calciu'm and magn?-
sium are present. These salts influence the condition and stability of the proitems., espemal!y the caseip
fraction. Copper and iron are important in the development of off -flavours in milk and @lk _PTOducts,
In addition to this, milk contains trace elements like zinc, aluminium, molybdenum and iodine.

Enzymes

The enzymes found in milk can originate from the mammary glands or may be released by contamj-
nating bacteria.

Alkaline phosphatase exists as lipoprotein and is- distributed between the lipid and aqueous phases.
This enzyme is inactivated by normal pasteurisation procedures and its activity is tested to determine
the effectiveness of pasteurisation.

More than one type of lipase occur in milk. Milk lipase is responsible for the development of
rancid flavours in milk. Bacterial lipase is very resistant to heat and can cause serious quality defects.
Lipases may be important in the development of desirable; flavours in some cheeses.

Xanthin oxidase occurs in the fat globule membrane. It is a conjugated protein complexed with
FAD, iron and molybdenum. The enzyme degradation of FAD gives FMN and riboflavin. The riboflavin
content of milk may thus be due to xanthin oxidase. ‘Xanthine oxidase can catalyse the oxidation of

aldehydes which are some of the aroma constituents in' fermented dairy products. The enzyme is not
destroyed by pasteun’sation.> '

Colour






