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Dry Coconut The hard coconut shell is removed and the mature coconut is sun dried. The dry
coconut can then be stored and used throughout the year. The coconuts are grated and used in
various preparations. The keeping quality of dry coconuts is greater than that of the fresh coconuts,
as a nut and as a part of the prepared product. However, dry coconuts lack the characteristic delicate
flavour of fresh coconuts. The dry coconut is usually roasted lightly and used in preparations such
as chutney powders as an ingredient in dry masalas, and in sweets (chikki, biscuits etc.).

Gingelly Seeds Two varieties are available—black and white. The white seeds are widely used.
Use of the black seeds is restricted. Very few food preparations require black gingelly seeds.

Oil seeds and the oil extracted from them are used in food preparation. Gingelly seeds are used
in curries and gravies as thickening agents: Chutneys and powders are made out of gingelly seeds.
This serves as a base for some masalas.

Gingelly seeds give us 18 per cent proteins, 43 per cent fat. It is a very rich source of calcium.
Gingelly seeds are a fair source of iron, thiamin and niacin.

Pumpkin Seeds, Cashew nut, Walnuts, Almonds, Pistachios

These nuts are usually used as garnishes. These nuts are quite expensive and hence they are used
occasionally for their rich flavour and colour. The nuts are roasted, and used whole, as chopped
nuts or used after grinding.

Gardencress Seeds These seeds contain 25 per cent protein, and are a rich source of iron and
calcium. These seeds are used to prepare very nourishing preparations such as ladus and porridge
for nursing mothers, as it is a galactogogue.

Poppy Seeds (Khaskhas) are small white, seeds. Their most common use is in gravies as thickening
agents. These seeds contain 21 per cent protein and are a very rich source of calcium. Their use is
restricted to certain preparations for nursing mothers such as poppy seed ladus, porridge, vadis etc.

Buying and Care of Nuts and Oil Seeds

Clean nuts and oilseeds should be selected, so that these are free from dirt, foreign matter and
stones. Choose nuts, which are evenly coloured as unnatural spots on nuts is a sign of deterioration.

Nuts and oilseeds have a high oil content and can turn rancid if stored over long periods.
Nuts and oilseeds should be destoned and made free from foreign matter. Nuts and oil seeds

should be consumed within reasonable time as they turn rancid easily. All the nuts and oil seeds, if
sun dried before storage, keep well.

Milk and Milk Products

Milk has a very special place in the Indian dietary. It is an essential part of our morning’s cup of
tea or coffee. Curd and butter milk are made from milk. Milk is also used to make popular sweets
such as pedhas, barfi and a variety of halwas. A number of desserts from milk made for special feasts
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include kheer, shreekhand, rasgullas, gulab jamuns etc. In fact we in India, may boast of having the
largest number of preparations made out of milk. Therefore, its important for us to understand the
composition and nutritive value of milk.

Composition of Milk

Milk from different animals is used as food, but in India, buffalo and cow are the two species
which are most important for the commercial production of milk and milk products.

Milk is a complex food, which contains more than 100 components. Most of these components
are suspended in water and thus milk is a colloidal solution and is opaque. The composition of milk
and milk products is given in Table 10.3 in which besides water, only eight nutrients are included.

The major components of milk are water, protein, fat, the sugar lactose and minerals. The
composition of milk varies with species. It may be observed from Table 10.3 that buffalo’s milk
contain twice as much fat as cow’s milk.

TABLE 10.3 Composition of Milk and Milk Products (per 100 g)

Moisture Calorie Protein Fat Lactose Ca1 Fe2 Vit. A Thiamin Riboflavin
(g) (g) (g) (g) (mg) (mg) (mcg) (mg) (mg)

Cow’s milk 88 67 3.2 4 5.0 120 0.2 57 0.05 0.19
Buffalo’s milk 81 117 4.3 9 5.0 210 0.2 53 0.04 0.10
Human milk 88 65 1.1 3 7.4 28 — 137 0.02 0.02
Curd 89 60 3.1 4 3 150 0.2 34 0.05 0.16
Butter milk 98 30 0.8 1 4 30 0.8 0  — —
Butter 19 730 — 81 — — — 317 — —
Ghee, Buffalo’s 0 900 — 100 — — — 89 — —
Ghee, Cow’s 0 900 — 100 — — — 198 — —
Channa, paneer 54 265 18.3 21 — 208 — 121 0.07 0.02
Cheese 40 348 24.1 25 6.3 790 2.1 — — —
Khoa 31 421 14.6 31 — 650 5.8 — — —
SMP (Skimmed 4 357 38 0.1 — 1370 1.4 0 0.45 1.64
milk powder)
WMP (Whole 4 496 26 27 — 950 0.6 462 0.31 1.36
milk powder)

1. Ca – Calcium
2. Fe – Iron

The main proteins in milk are casein and lactalbumin. Casein, which accounts for 87 per cent
of the total proteins present is a phosphoprotein. The reactions of these proteins are important in
milk preparations.
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Milk fat contains some volatile fatty acids (e.g., caproic and butyric acid). These are released
when butter turns rancid. Their presence is noticeable in rancid butter due to their bad smell.

Lactose is the sugar present in milk. It is present in the milk serum. Milk is an excellent source
of the minerals calcium and phosphorus. The minerals in milk are present partly in solution, partly
in suspension and some as components of proteins and fats. For example, most of the phosphorus
is suspended in the form of calcium phosphate, but a little is combined with casein and another
trace is found in combination with the fat.

Milk contains all the vitamins known to be beneficial to human nutrition.

Nutritive Value

The composition of milk from various species of mammals differs markedly (Table 10.3). The
milk of each species is designed to fulfill the needs of the young of that species.

It may be noted that human milk has the highest lactose content and lower protein, fat and
mineral contents than those in cow’s and buffalo’s milk. The high fat content of buffalo milk is
reflected in the higher calorific value. These differences need to be taken into account when milk
formulae are prepared for human babies using milk from other species.

In India, buffalo’s and cow’s milk accounts for 96 per cent of the total production of milk.
Therefore, the discussion will be restricted to these only.

Milk contains proteins of high biological value, which can support life through the first critical
six months. Milk proteins contain certain essential amino acids, which supplements those of proteins
from cereals. Milk proteins are easily digested to the extent of 97–98 per cent.

Milk fat is in an emulsified form and hence is readily utilised in the body. It is liquid at body
temperature, therefore, it is digested quickly.

Lactose, the only sugar in milk contains galactose, which is essential for brain development
Lactose is the least fermentable sugar. Lactic acid is formed on fermentation of lactose. Lactic acid
formed, provides acidity in the intestinal tract, which facilitates absorption of calcium and
phosphorus. It provides a substrate for lactic acid bacteria, and tends to supress putrefactive bacteria
in the intestine.

Milk is an excellent source of calcium and phosphorus. Thus, in presence of vitamin D in the
milk, these minerals can be readily used for bone development.

Milk contains very little iron. Therefore, infants need supplements of iron rich foods by the
fifth month, when the prenatal store of iron is used up.

All vitamins known to be essential for human nutrition are present in milk. Milk is an excellent
source of riboflavin, a vitamin of the B-complex group. It is low in niacin, but a good source of
tryptophan, an amino acid, which acts as a precursor of niacin.

Milk contains only about 2 mg ascorbic acid per 100 g. As milk is used only after boiling in
India, part of the vitamin C is destroyed. Therefore, milk-fed babies need supplements of foods
containing ascorbic acid.
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Milk is a fair source of vitamin A, as it contains both the vitamin and its precursor, beta carotene.
The vitamin content varies with the feed of the animal. All processed milk products from which fat
is removed, contain very little vitamin A e.g., skimmed milk powder.

Processing of Milk Milk may be given various treatments like heating, concentrating, drying or
altering its pH to obtain a number of different products. The objective of such treatments is to
preserve milk and add variety to our meals. This is done by:

(i) exposing milk to high temperatures at which microorganisms are killed,
(ii) binding or reducing the water present in milk and thus making moisture unavailable to

micro-organisms,
(iii) by increasing the acidity of milk to a level that does not permit growth of spoilage

microorganisms, and yet imparts a desirable sour flavour to the product.

Some of the processing methods employed and the common milk products available are discussed
below.

Pasteurization of milk is a process which consists of heating milk to a certain temperature, for a
definite time to ensure destruction of pathogenic bacteria, which are likely to be present.

There are three methods used to pasteurize milk.

Holding Method Milk is heated to 62.7°C and held at that temperature for 30 minutes.

Higher Temperature Short Time Method (HTST)—Milk is heated to 71.6°C at least for
15 seconds.

Ultra High Temperature Process Milk is heated to a temperature of 89–90°C or more for
1 second or less.

In all three processes, milk is immediately cooled to 10°C or lower and held at that temperature.
Since cold storage facilities are not commonly available in most homes, milk is routinely boiled
prior to use in India, which results in improving the shelf-life of milk. Therefore, pasteurization
does not have the same significance here from the health point of view as in the western countries.

The purpose of pasteurization in India is to increase the keeping quality so that the additional
time required to deliver it from the plant to the various parts of large cities does not result in its
spoilage. Even then, the consumer boils the milk when received to ensure its keeping quality for a
day.

The constituents of milk are not altered to any great extent, during pasteurization, since the
temperatures used are not very high. If pasteurization is well controlled, the cream layer is not
much affected.

Concentrated Milks These include khoa, evaporated milk, sweetened condensed milk and dried
milk made from both whole and skimmed milk. Varying amounts of water are removed to make
the concentrated milk products. These products have a longer shelf-life and some can be reconstituted
to their original form.
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1. Fortification consists of addition of certain nutrients to the food to improve its nutritional value.

When milk is heated to concentrate it by evaporating part of the moisture, colour of the milk
changes to light brown. There is a change in aroma and flavour also. Milk is concentrated for
preparing basundi, rasamalai etc.

Evaporated Milk is made by evaporating more than half the water from milk under vacuum. It
is necessary to fore-warm milk 10 minutes to prevent coagulation of casein during sterilization after
it is canned. Colour and flavour are best preserved if sterilization is carried out at high temperature
for a short time.

Condensed Milk is concentrated to about 1/3 of its original volume and has about 15 per cent
sugar added to the milk. Since the finished product contains at least 40 per cent of sugar, which acts
as a preservative, it is not necessary to sterilize it before canning. Indian standards require 31 per
cent total milk solids and 9 per cent fat in sweetened condensed milk.

Homogenization Homogenization is carried out by forcing milk through small openings under
high pressure. Homogenization reduces the size of fat globules in milk and thus prevents their
separation. This treatment increases the stability of the emulsion, as the cream does not separate on
standing.

Dehydrated Milk Products include whole milk powder, skimmed milk powder, infant milk
foods and malted milk.

Dried milk products are manufactured by two methods.

(i) Roller or drum drying in which the milk is sprayed on the surface of the heated metal
cylinders in vacuum.

(ii) and spray drying in which the partially evaporated milk is sprayed into a chamber of
heated air.

Indian Standards require that the moisture content of the dried milk be less than 4 per cent.
Therefore, dehydrated milk is a concentrated source of protein, calcium and riboflavin and other
nutrients.

Skimmed Milk Powder In production of skimmed milk powder, the milk fat is removed or
skimmed from the milk, before the milk is dehydrated to a moisture content less than 4 per cent. It
has therefore lower energy value, higher protein, calcium and riboflavin content as compared to
dried whole milk and is devoid of vitamin A. The Indian Standards require that dried skimmed
milk must contain less than 0.5 per cent fat and 96.5 per cent total solids.

Uses of Milk Powder When fresh milk or curd is unavailable, milk or curds can be prepared
from milk powder. It is also used in various biscuit, chocolates, halwas, gulab jamuns. Milk powder
is very handy and can be used in the place of milk during emergency.

Infant Milk Foods are fortified1 with varying amount of certain nutrients, such as iron, vitamin
C and vitamin D.
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Malted Milk is made by combining the liquor of a mash, made up of ground barley and wheat
flour with whole milk and drying the moisture; some of the malted milks are flavoured with chocolate.
These are used to prepare beverages.

Khoa is made from milk by concentrating it in a broad, open pan till the desired consistency is
reached. About 2/3 to 3/4 of the water is removed. It has a shelf-life of about two to four days;
depending upon the atmospheric temperature. It can be preserved for a longer period if sugar is
added, or if it is stored at low temperature. It is not produced on a commercial scale. It is mainly
prepared to utilize unsold milk in the shops vending milk. These shops make milk candies, such as
pedhas, barfis and gulab jamun from khoa. All the nutrients in milk are present in khoa in a
concentrated form. Only a fraction of the thiamin which is heat labile may be lost due to the
heating process.

Care of Milk in the Home

Fresh clean milk has a delicious rich taste. It is important to ensure that the taste of milk is
retained during production and storage. It is very necessary to receive and store milk in a clean
container in the home. Raw milk sours on storage due to the action of lactic acid producing bacteria,
especially in summer months, when the atmospheric temperature is high. Milk should therefore be
boiled as soon as it is received in the home to prevent spoilage. Further, it should be covered and
stored in a cool place. If there is a refrigerator in the house, milk should be stored in the refrigerator
after boiling and cooling. Never mix stale milk with a fresh lot of milk, as it hastens spoilage. In the
refrigerator, milk must be stored covered and kept away from strong smelling foods, such as cut
onion or other foods, as it absorbs their strong flavour.

Effect of Heat on Milk

In India, milk is boiled prior to use. A number of changes occur in the milk due to heat, the
extent of changes depend on the temperature and period of heating. The changes affect the colour,
flavour and viscosity of milk.

Colour changes occur when milk is heated. A light brown tinge develops when milk is
concentrated by heat. The brown colour is due to the reaction of milk protein with reducing sugars
such as lactose, glucose and fructose. A change of aroma and flavour accompanies the colour change.
This change is very much liked by Indians.

The dispersion of calcium phosphate in milk decreases, when milk is heated and a part of it is
precipitated at the bottom along with the coagulated lactalbumin. Volatile elements such as iodine,
tend to be lost when milk is heated.

Scum Formation

Scum forms when milk is heated. As the temperature of heating increases, a scum forms at the
top, which can be removed. But as soon as it is removed, another layer of scum forms. The milk boils
over due to the scum formed. The scum is a tough, leathery, insoluble layer. The scum is forced
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upwards due to the pressure built up under it and the milk flows out of the pan under this pressure.
The tendency to boil over is increased when the pan is covered during heating of milk. Scum
consists of a mesh of coagulated albumin, mineral salts such as calcium phosphate and fat globules.

It is necessary to prevent scum formation in preparation of milk recipes. This is achieved by
agitating or stirring with a rotary motion during heating of milk. Use of a milk cooker to boil milk,
prevents loss of milk due to boiling over.

When milk is heated, it scorches due to the film of coagulated albumin, which collects at the
bottom of the pan. This is prevented by heating milk in a double boiler or a milk cooker.

The film of protein, which surrounds the fat globules, breaks on heating and the fat rises to the
top. This is cream or malai, which can be removed if we wish to reduce the calorie content of milk.

Coagulation of Milk It was mentioned in chapter 2 that coagulation of proteins occurs between
65–90°C. Lactalbumin, a milk protein, begins to coagulate at about 66°C. This is evident from the
coagulum that coats the utensil, when milk is heated. The coagulum is flocculent and hence results
in the thickening of milk, which is heated for long time. Thus, there is an increase in viscosity of
milk. Casein, the major protein of milk is not coagulated by heat alone. When the concentration of
casein increases due to evaporation of water, the time required to precipitate it decreases. It takes a
combination of factors such as heat and acidity to coagulate casein.

Influence of Acids and Salts Milk, which appears normal, and is not acid enough to taste at
room temperature may curdle when heated. It is known that increase in acidity hastens the coagulation
of milk protein by heat. A very good example of this phenomenon is the preparation of paneer,
where acid and heat are used to coagulate milk. As you are aware paneer is prepared by adding
lemon juice to boiling milk.

Addition of acid foods, like tomatoes to milk in cooking, may curdle it. The coagulation of
milk proteins by heat is affected by the kind and amount of salts present.

In certain preparations, such as cream soups, it is necessary to prevent the curdling of milk, to
get an acceptable product.

Curds (Yoghurt) Curds is a very popular milk product in India. It ranks second to milk in the
extent of consumption.

Milk is boiled and cooled to about 50°C and a teaspoon of curd from an earlier batch of curd
is added and mixed thoroughly. The lactic acid bacteria present in this sample of curd curdle the
milk. They utilize the lactose in milk and break it down to lactic acid. The formation of lactic acid
increases the acidity of milk. When the pH reaches 4.6, the milk protein, casein, coagulates as curd.
Since the process is gradual, the milk serum is bound in the mass of coagulated proteins.

The optimum temperature for the formation of curd is 35–40°C. The time needed for curd
formation varies from 8–12 hours depending on atmospheric temperature. Once made, curd keeps
well at refrigerator temperature of 2–3 days. It is used as dressing on salads made from fresh vegetables.
It combines well with plain cooked rice (Fig. 10.1).
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Fig. 10.1 Milk and Milk Products

Preparation of curd is one method of prolonging the shelf-life of milk by several days. Soured
milk does not readily undergo proteolysis and other undesirable changes. Curds can be held at
refrigerator temperature for several days without loss of acceptability. It is reported that the riboflavin
and thiamin content increases during curd formation. It is also reported that fermented milk inhibits
the growth of Bacillus typhosus, Bacillus dysenteriae, and Vibrio cholerae to a certain extent.

Paneer is prepared by addition of lemon juice or citric acid to hot milk and precipitating the
casein. The liquid released in this process is known as whey, which contains most of the soluble
nutrients from milk. Paneer contains about 18 per cent protein and is a good source of it.

Cheese The milk is subjected to several process steps to produce cheese. The milk it held at
about 27°C in vats and a lactic acid culture is added. When the milk gets acidic, rennet is added to
it and the milk is allowed to coagulate. The curd formed is cut into strips and heated to about 37°C
with stirring to separate the whey. The whey is drained. Salt is mixed with the curd and it is pressed
to remove further amounts of whey. The cheese formed is coated with paraffin to prevent loss of
moisture and allowed to ripen at low temperature.

Cheese contain about 24 per cent protein and is thus a concentrated source of protein.

Buttermilk Buttermilk is made by adding water to curd and churning to remove fat in the
form of butter. The energy value is thus reduced due to fat removal. The concentration of the other
nutrients is reduced in proportion to the dilution.

It is known to re-establish intestinal flora after an attack of diarrhoea.

Chakka Curd is tied up in a muslin cloth. All the water is allowed to drain out by hanging it
from a hook for about 4–6 hours. The solid mass that remains in the muslin cloth is known as
chakka. It is used for making shreekhand.

Eggs

Eggs are a good and an important source of protein in the human diet. Eggs of all birds may be
eaten, but in India, eggs of hen and duck are mainly utilised for human consumption.

Milk Cheese cube Curds












