
 
LESSON 8 

 

INFANT FEEDING 

 

Infancy is the period from birth of child till first year of life. Adequate nutrition is very 

essential during this stage, as the foundation for further growth is laid. Apart from this infancy is a 

fragile period of life. During infancy there are special needs of the body that have to be fulfilled. 

Infancy is also a time for rapid growth and development. The body weight of an infant at birth is 

doubled in about 4 to 5 months and within a year it becomes three times his birth weight. 

Similarly, there is an increase in the length of an infant from 50 cms at the time of birth to 75 cms 

within a year i.e. by the first birthday, a child becomes one and a half times longer than what he 

was at the time of birth, No time in life such a spurt in growth occurs which corresponds with high 

energy and nutrient requirement per unit of body weight. Table 1 gives the information of an 

average growth pattern of an infant.   

 

                                                          TABLE 1  

         Average Weight and Height Increment during the First Year.  

 

Age (months)                     Weight increment per week (g)  

0-3                                         200 

4-6                                         150 

7-9                                         100 

9-12                                       50-75 

 

According to “The feeding and care of infants and young children” by Dr. Shanti Ghosh.   

 

The full term infant is able to digest proteins, emulsified fats and simple carbohydrates 

such as lactose. During the first few months the starch splitting enzymes are not produced at a 

satisfactory rate and gastric acidity is also low. The stomach capacity of the infant and the ability 

to digest various food components changes rapidly as the infant grows. The brain develops 

rapidly during foetal life, infancy and early childhood. The increases in the number of brain cells 

is most rapid during foetal life and 5-6 months after birth. If malnutrition is severe in this period, 

the numbers of brain cells are greatly reduced and once the critical period of cell division has 

passed, adequate diet cannot bring about an increase in cell numbers.  

 

Nutritional Requirement  
 

Generally, an infant depends completely on mother’s milk for the first few months. Thus, 

adequate nutrition is essential for the lactating mother, as already discussed, If adequate nutrition 

is maintained during lactation, there will be proper milk production not only in terms of quantity, 

but also in terms of quality. Thus, the mother’s milk will contain all the nutrients particularly the 

vitamins and minerals in adequate amounts which will be able to meet the needs of the child.  
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The recommended allowances by ICMR Expert group (1990) are given in Table II. The 

requirements of different nutrients are briefly discussed below:  

 

The calorie intake by infants is based on energy intake of normally growing infants on 

breast milk adlib. (To any desired extent) These allowances are in the nature of guideline for 

feeding infants; who for various reasons cannot receive breast milk. The quantity of breast milk 

needed to meet these levels of energy would be 850 ml up to three months of age and 1200 ml. 

between three and six months of age. The calorie intake for growth is higher during the first half 

of the year when growth is most rapid. Break milk provides 50-60% energy from fat (about 25-

27 g/day). Therefore, foods, which are used as substitutes, when breast milk is not available, 

should ensure this high proportion of fat.  

 

Weaning diets must provide 25% energy as fat, primarily to reduce bulk: 10% energy 

from invisible fat and 15% energy (about 17g/day) of visible fat should be aimed at. About half 

of the energy expenditure is accounted for by the basal metabolism in order to regulate body 

temperature and maintain high level of metabolic activities, besides, those infants who are active 

and cry a lot, use more energy. The ICMR recommended that calories allowance for zero to six 

month old infant 108 k cals per Kg. and for 7 to 12 months old 98 k cals per kg. body wt. When 

these energy intakes are compared with those of an average adult, which are 40-50 calories per 

kg. Body weight, the high-energy needs of an infant become apparent. The relatively high need 

for energy in an infant is understandable, when we note than an average infant doubles his birth 

weight in the first five months of life and triples it by the end of the first year. 

 

The infant’s requirement for protein is also highest per unit of body weight during the 

first six months. Allowance of protein can, however, be computed from a knowledge of the 

protein content of breast milk and the volume of milk consumed by healthy infants, whose 

growth rates are normal. Since infants in India get supplementary feeding based on vegetables 

proteins, it is recommended that protein allowances for infants between 6-12 months of age may 

be made in terms of both breast milk and vegetable proteins, each contributing equally to total 

protein intake. Protein requirements are not only for increase in body size, but also is for an 

increase of the percentage of body protein. The ICMR has recommended an intake of 2.05gm. 

per kg. body weight for 0-6 months of age and for 7-12 months as 1.65g, per kg. body weight.   

 

Losses of iron in infants are not precisely known and amounts needed to replace these 

losses are therefore difficult to determine. Taking into account the need for growth, the daily 

intake is recommended at 1.0 mg/kg. The Calcium requirements for young infants can be 

computed from calcium intake through breast milk of healthy infants, who are solely breast-fed. 

On this basis an intake of 500mg/day has been recommended. Iron supplements should be given 

from 4-6 months for premature infants, Calcium in human milk is 50-60% retained in the body, 

whereas the calcium in cow’s milk is 25-30% retained. Since the content is much higher, the net 

retention is about the same. Others minerals are adequately met by human or other milk sources. 
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TABLE II 

Recommended Daily Dietary intake of Nutrients for 

infants 

   (as revised in 1990 ICMR) 

 
 Group Particul

-ars 

Net 

calories 

(Kcal) 

 

Proteins 

 

(g) 

Calcium 

 

(mg) 

Iron 

 

(mg) 

Retinol   

 

(mcg) 

Caro-

tene 

(mcg) 

Thia-

mine 

(mcg) 

Ribo-

flavin 

(mcg) 

Nicotinic 

Acid 

(mcg) 

Vitamin 

B6  

(mg) 

 

Infants 0-6 

months 

108 Kg 2.05/Kg  

Body wt.  

   55mcg/

Kg  

65 

mcg/Kg 

710 

mcg/Kg 

0.3 

    1.0/ kg 

Body 

Wt.  

 

350 

 

1400 

    

 6-12 

months 

98/Kg  1.65/Kg 

Body wt. 

 

 

 

 

500 

   50 

mcg/Kg 

60 

mcg/Kg 

650 

mcg/Kg 

0.4 
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Vitamin A intake has been recommended as 350-mcg vitamins A/on the basis of vitamin 

A ingested by breast-fed infants in well-nourished communities. A level of 200 I.U. Vitamin D 

daily is recommended taking into account that infants in India get relatively abundance of 

sunshine. This level has promoted maximal calcium absorption. An increase intake was not 

associated with further change in calcium absorption. Vitamin C intake is recommended on the 

basis of vitamin C ingested by breastfed infants in well-nourished population. About 25 mg has 

been recommended.     

 

Thiamin and riboflavin intake up to six months of life can be calculated on the basis of 

the amounts of vitamins ingested through breast milk. Niacin has been calculated on the basis of 

6.6-mg/1000 calorie, as is done for adult subjects, relevant data on which requirements for 

infants can be based are scanty, except those relating to the vitamin B6 content of breast milk. 

However, B6 is stored in the liver during foetal growth and is apparently drawn up on during 

early infancy. Therefore, an intake of 0.3 mg during first half infancy and 0.4 mg during the 

second half of infancy has been recommended. The intake of folate in breastfed infants is about 

25 mcg/day. Most of the folate in breast and cow’s milk is available for absorption. Hence the 

intake has been recommended at 25 mcg daily. An intake of 0.2 mcg of vitamin B12 prevents 

abnormal haemopoiesis in infants, hence the recommended. Except for Vitamin D, all the 

Vitamins are adequately supplied in human milk from healthy mother. Human milk will supply 

the ascorbic acid level but infants fed on other milks require vitamin C supplementation.  

 

For Carbohydrates, there is no recommended allowance. Lactose accounts for 38-40% of 

the calories in human milk. Since lactose content of cow’s milk is lower, lactose or simple 

carbohydrates is already added to the commercial formulas or to the fresh cow or buffalo’s milk. 

About 40-50% of calories in human milk and other commercial milk products are supplied by 

fat. Low fat artificial feedings are contra-indicated. Since it is difficult to achieve sufficient 

calories intake for satisfactory weight gain. Water need is met by mother’s milk, but when other 

food is given to the infant, boiled and cooled water should be given, to enable the body to excrete 

the end products of metabolism. Additional water need must be met in summer season.  

 

BREAST FEEDING  

 

The food per excellence for the newborn baby is mother’s milk. The practice for breast-

feeding is universal in India except among the so-called educated women and the high socio-

economic group. Fortunately even the poorly nourished mother is able to nurse her child 

satisfactorily at least during the first few months of life. The composition of breast milk with 

regard to its nutrient content is not seriously affected by the diet of the mother under ordinary 

circumstances. The milk of poorly nourished mother may contain less of water-soluble vitamins, 

but the infant usually gets enough for its requirements.  
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Bottle-fed infants getting the best baby foods and food containing more of protein, 

calcium etc. are not found to grow faster than breast fed babies. Mother’s milk is deficient only 

in iron, (Table III) but since the baby is born with adequate body stores of iron which can last for 

the first 3-4 months, hence the child does not need additional supplements during this period, 

Vitamin C is another important nutrient which is present in limited amounts in the mother’s milk, 

Even then it is sufficient to meet the requirements of the infant for first few months, as mother’s 

milk is fed as such without any loss of Vitamin C due to heating. Unfortunately the trend towards 

bottle-feeding is increasing. Most upper class mothers do not nurse their babies beyond the first 

few weeks. Often the bottle is introduced right from the birth.  

 

The more unfortunate phenomenon is that nursing women from low socio–economic 

status, particularly in urban areas, take to bottle feeding in imitation of the upper class women. 

As they are not able to provide milk or baby food in adequate quantities and are also ignorant 

about the significance of proper hygienic conditions required, their baby suffers. The increasing 

trend towards bottle feeding results in increased infant sickness and mortality due to  (i) 

ignorance of the basic rule of sanitation, (ii) insanitary preparations and poor handling of bottles 

and milk formula and (iii) use of milk substitutes poor nutrient content.  

 

Advantages  

 

There is no substitute for mother’s milk to fulfill the needs of the baby. Mother’s milk is 

the right food for the baby’s digestive system. Other foods are not tolerated by the infant that 

well, because of the poorly developed digestive system of the baby. The advantage are of breast-

feeding are following:-  

 

1.  It is more readily assimilated than the cow’s milk, for it is produced to suit the baby’s 

digestive system. 

 

2.  Breast milk is free from contamination and adulteration and is available at the right 

temperature without any effort.  

 

3. Breast milk contains proteins, which protect the child to some extent against infections 

like mumps, measles, polio, some kinds of pneumonia etc.  

 

4.  Babies fed on breast milk are less likely to develop constipation and certain common 

infant allergies.  

 

5.  Breast feeding does make possible an exceptionally close and harmonious relationship 

that is enjoyable and satisfying to both infant and mother.  

 

6.  It is easily digestible and fats are better emulsified. There is a higher proportion of 

lactabumin protein, which is better digested, then casein (protein in animal milk).  
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7. It has a lower protein and mineral content, which is more suitable for babies.  

 

8.  It contains water soluble Vitamin D besides the fat-soluble fraction, which protects 

against rickets. It also contains more vitamin A, C and E then cow’s milk. Iron in breast 

milk is better absorbed than cow’s milk.  

 

Starting breast-feeds  

  

Soon after birth if feasible, the mother should put the baby to breast. The secretion for a 

first few days is yellowish colostrum. It has a high protein and vitamins A content and confer 

immunity to certain infections during the first few months. It aids the development of digestive 

enzymes. Therefore, it is important that the newborn is breast fed from the first day and gets 

colostrums. After the birth of the baby, the milk supply rapidly increases from about 100 ml on 

the second day; to about 500 ml in the second week. During the first 5-6 months, healthy infants 

consume 600-800 ml per 24 hours, but there are wide variations between babies. In poorly 

nourished mothers, it rarely exceeds 400 ml.  

 

When breast-feeding is not advisable ? 

 

Breast-feeding must be discontinued when:  

 

1.  The mother suffers from chronic illness such as tuberculosis, epilepsy, insanity, and 

chronic fevers, severe anaemia, nephritis or cardiac disease. 

 

2.  The infant is weak or unable to nurse due to cleft palate or harelip.  

 

3.  Temporary stoppage of breast-feeding is advisable when the mother acquires an acute 

infection, which the baby has not yet got.   

 

There are no other reasons to stop breast–feeding. It must be continued even if the child 

has loose stools, vomiting or has any minor or major illness.  

 

Substitute for breast Feeding: If the quantity of breast milk is not adequate or when no milk is 

available, the infant is artificially fed, partially or wholly, as the case may be.  
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      TABLE III 

    Comparison of some nutrients in various milk/100 gm. 

 

Source of Milk            Calories             Protein         Fat          Carbohydrates          Calcium  

                                    (K. Cal.)             (g)                (g)                 (g)                        (mg)  

Human Milk                  71                      1.2             3.8                7.0                           33 

Cow’s Milk                   69                      3.3             3.7                4.8                         125 

Sheep’s Milk               108                      5.6             7.5               4.4                          200 

Buffalo’s Milk            102                      3.8             7.5               4.9                          200 

Goat’s Milk                   71                     3.3             4.5               4.4                          130 

Dried Skim Milk          357                   36.0            1.0              51.0                        1260 

Dried Whole Milk       500                   25.5          27.5              37.0                          900 

 

The above table shows that the cow’s goat’s, sheep’s and buffalo’s milk is richer in 

protein as compared to human milk and lower in carbohydrates, Therefore, judicial dilution with 

boiled water and addition of sugar will bring the composition near to that of human milk. If 

cow’s milk is to be given to an infant, dilution to the tune of 1part water and 1 part milk and 

should be gradually reduced, so that the infant gets whole cow’s milk at the end of 6 months. The 

amount of sugar that has to be added be 1 teaspoon in the first week to 4 teaspoons by 6 months 

in a day. Buffalo’s milk is richer than cows’ milk because of greater fat content. It can be 

partially skimmed, diluted with water and then sugar added to it.  

 

This will reduce vitamin A content of the milk and therefore Vitamin A supplement be 

added. Some babies are not able to digest buffalo’s milk because it forms thick curd in the 

stomach, which is difficult to digest. Some infants who cannot tolerate animal milk i.e. they are 

allergic to it, can take groundnut or soybean milk. Soybean milk is more satisfactory from 

nutritional point of view; infants brought up on this milk with suitable vitamins and minerals 

added to it, grow quite well.  
 

As far as possible bottles should not be used for feeding the baby instead traditional 

methods of feeding with a “katori” and “spoon” should be employed. However, if due to some 

reasons, the bottle has to be used one should boil the bottle and the nipple before every feed to 

ensure that the nipple and bottle are sterile and do not become a source of infection.  
 

Since, the top milk is always boiled before giving to the child. The little amount of 

vitamin C present is lost, hence care must be taken to ensure that the foodstuffs containing 

vitamin C such as orange juice and tomato juice are also given to the child.  
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Special Infant Food: Dried or powdered milk is cow’s milk, which has been rapidly 

dried to powder at a high temperature by various industrial processes. It is much used in infant 

feeding by addition of 8 times it’s weight with water. They are processed such that they resemble 

to human milk in composition. Vitamin C should always be given to infants fed with dried milk 

formula. Dried skim milk should not be used as a sole food for infant feeding. In situations 

where no other form of milk is available, such milk may be used with vitamin A 

supplementation. This may by the case in poor and very poor sections, where dried skim milk be 

distributed free of cost.  
 

Condensed milk contains 20% of sugar and dilution of it proportionally reduces proteins, 

fat and mineral content of the milk. Further the sugar may cause intestinal irritation and upset. 

Therefore, such commercial preparations cannot be recommended for infant feeding.  
 

Supplementary Feeding (Weaning)  
 

Breast milk alone cannot supply the nutritional needs beyond 6 months of infant’s life 

and therefore, supplementary foods are needed It is generally seen than till 6 months the infants 

thrives well on mother’s milk and it is only after that if adequate supplements are not fed, the 

infant shows signs of inferior growth development, and symptoms of under-nutrition.  
 

According to Applied Nutrition by R. Rajalakshmi, the longitudinal data (Fig:1) very 

clearly shows that till 6 months the infants of both the high and low income groups show more or 

less the same satisfactory growth pattern. However, after that the infants from poor sections 

show a market decline in growth pattern. This is indicative of lack or even, absence of 

supplementary feeding after 6 months of age.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Comparison of weight Gain 

Figure:1 
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During the first six months if breast milk is adequate as shown by continued and 

satisfactory growth of the infant, no other food is necessary, if it is possible to provide food 

hygienically to the infant fish liver oil can be given from the first month and fruit juice from the 

second month onwards. These must necessarily be given if the infant is artificially fed. Most 

Indian mothers can produce enough milk only for 3-4 months and, by this time the baby gains 

weight about 5 Kg. and requires 500-600 kcal. per day for his needs. Therefore, it is essential to 

add semi-solids to the feeding of infant to cover up the increased requirements.  

 

Weaning 

  

Weaning is the process of gradually introducing foods other than breast milk in the 

child’s feeding schedule. This process starts with any food besides mother’s milk. It is 

introduced in the child’s diet and is completely only when the child has been entirely put off the 

breast. It has two advantages, firstly, it meets the increased energy and nutritional requirements 

for the infants after 6 months and secondly, it makes the infant gradually accustomed to new 

tastes and textures of different food, which helps the infant to adjust to family food in early 

childhood and, thereafter. By the time the child is a year old, he should get used to the normal 

family diet. Table IV gives a broad outline of the type of food that can be given to an infant. 

 

Whenever new foods are introduced in a child’s diet the following points must be kept in 

mind- 
 

1. Introduce only one food at a time.  

2. The weaning process must be started with small quantities of food. The amount of food 

can be increased gradually, as the child develops a liking for the food. 

3. The Consistency of foods should be in accordance with the age of the child. For very 

young infants, liquid supplements should be given and their consistency can be gradually 

shifted from liquid to semi liquid and then to solid as the age advances.  

4. The child is never forced to eat. If the child dislikes a particular food that food may be 

removed from the diet for the time being and can be reintroduced at a later stage.  

5. The child’s food should not be spicy, fried foods should also be avoided.  

6. Variety should be introduced in the child’s diet to make it more appealing. As the child 

grows older, the color, flavor, texture and shape of the food should be given special 

consideration to attract the child’s attention.  

7. The parents should not show personal prejudices and dislike towards  any food, so as to 

make the child learn to eat all the foods.  

 

By the age of 3-4 months, well-mashed fruits like banana, ripe papaya, ripe and sweet 

mango, and ripe tomato can be given. If needs be, the mashed pulp should be passed through a 

sieve to obtain a puree which is free from lumps and fibres, other fruits like apple, apricot, pears 

can be given, after stewing and making into puree. Fresh juice of orange or coconut water can be 

given to very young infants.   

 

Cereal can be given in gruel form. First cereals are well cooked to a soft texture and 

passed through a sieve to give a smooth consistency. Milk can be added to form gruel. Starting 

1-2 teaspoon, it can be increased gradually to 50g or ½ cup by 3-4 weeks. Fruit puree can be 
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added to cereal gruel and fed, Rice conjee, dalia, suji, ragi are common suggested cereal gruels. 

Sago is a pure starch food, hence not very suitable.   

 

For, those, who can afford ready to eat cereals like Farex, Nestum, Balamul, and others, 

can purchase them from the market. Direction for their use is on the container.  

 

By the age of 5-6 months, seasonal vegetables can be introduced. Potato is available 

throughout the year and is a common dietary item. It can be boiled, mashed, and softened with 

milk, Carrot, peas, spinach, yellow pumpkin are boiled with enough water, (vegetable juice 

should not be discarded) and puree is prepared. Just a pinch of salt is added. It should be started 

with 1-2 teaspoon and gradually increased to 50g (1/2cup). Soups of vegetables have negligible 

food value. If soup is thickened with mashed potatoes or roasted cereal flour, the nutritional 

value is enhanced. The quantity of additional foods started, can be increased gradually. 

 

By the time the infant is 7-8 months of age, variety of home cooked food can be offered 

combinations; rice and dal (parboiled rice or home pounded rice is preferred), strained cereal 

gruels with Milk, bread, Rusk, biscuits, soaked in milk, washed green gram dal khichri, khir suji, 

halwa, boiled sweet potatoes mashed in milk. Others fruits in mashed form. In families 

belonging to higher income group or every middle class, custard and simple pudding can 

occasionally form the diet of the infant; parched grains have high acceptability and digestibility. 

Puffed rice is commonly used as weaning food. Parched grain is combination of cereal be made 

into powder form, and stored for few days. This “ready mixture” can be made into gruel with 

water or milk and fed. Buttermilk or dal water and jiggery can also be incorporate in form of the 

gruel.  

 

Fermented foods such as idli, dhokla, are very common in South India and Gujrat, 

respectively (Both foods are made from rice and dal). Fermentation increases the digestibility 

and improves on nutritional quality. Sprouting increase digestivity and nutritional value. Both 

starch and protein are broken down to simpler products. Some of the bound iron is converted to 

more readily available form. Green gram, Bengal gram, and other legumes are sprouted and 

ground to paste and strained. This can be mixed to roasted cereal flour and cooked to a gruel 

consistency. If chapattis are made with the paste in combination with flour. These can be soaked 

in milk. Curd or soups should be added to suit the chewing ability of the infant. By this time the 

infant is sitting and likes to nibble on biscuit, rusk, crisp, chapatti, piece, or, a stick of carrot.  

 

When the infant is 9-12 months of age, all the above-mentioned food can be given in 

well-cooked form, and the amount is gradually and slowly increased. Finely ground soft cooked 

meat and fish can be given in non-vegetarian households. By the end of the year, boiled, poached 

or scrambled whole egg can also be started.  
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TABLE IV 

Weaning Foods for Infants  
 

 

Infant’s age       Foodstuffs         Form in which             Amount                        Type of  

                                                       given                            to be given                    supplement 

 

4-6 months        Fruit juices         Juice mixed                  Start with 1 to 2              Liquid.  

                                                     with a little                   spoons and increase 

                                                     sugar                             to about 30 to 50 ml.  

                  

                           Green leafy        Soups in milk                Start with 1 to 2              Liquid. 

                           vegetables                                                spoons & increase 

                                                                                            to about 50ml 

 

5-6 months         Cereals              Cooked in water             Cook about                   Semi-solid 

                                                     or milk.                           2 tsp of cereal  

                                                                                             in a cup of milk 

                                                                                             or water, for  

                                                                                             example suji 

                                                                                             kheer etc. 

 

 

6-7 months         Egg yolk            Half boiled egg              Start with ½ tsp            Semi-solid 

                                                      yolk                               & increase to 1      

                           Starchy              Boiled & mashed           yolk start with small     Semi Solid 

                           vegetables          potato with butter          amount & increase 

                          and fruits            or milk Mashed              to 40-50g. 

                                                     banana with milk.  

                     

 

7-8 months      Vegetables &          Well cooked                  Starting with             Semi-solid 

                         pulses                     vegetables,                    small amounts 

                                                       thin khichri                     increase the  

                                                                                              quantity gradually 

 

10-12 months  Whole egg            Soft boiled egg,                One egg                   Semi-solid. 

                        Including the        scambled egg,     

                        egg white             custard 

                        meat, vegetables, well cooked                       Starting with           Solid.  

                        fruits.                   (chopped)                          small quantities  

                                                                                              and by increasing  

                                                                                               the  amount  gradually      

 

 



 12 

 

 

 

 

TABLE V 

            Salient Features of Broad Age Related Guidelines for Weaning Process. 

 

 

4 to 6 months  
 

Mash all food 

Give semi-solid food; do not over dilute  

Start with one or two teaspoons  

Over 3 to 4 weeks increase to 50-60 g or half a cup (or one banana) a day.  

Continue breastfeeding  

 

6 to 9 months  

 
Same as for 4 to 6 months  

Amount of food is gradually increased  

Variety of food is increased  

Continue breastfeeding 

 

9 to 12 months  

 
More variety of household food can be added. 

Can eat almost everything cooked at home (softened and without spices)  

Continue breastfeeding  

 

12 months to 18 months  

 
Needs about 1000 calories or roughly half the amount that the mother eats 

Continue breastfeeding.  

 

 

To establish good habits, remember that each infant is an individual and there are no set 

rules about feeding, like adults, babies do have liking for a particular food and eat more on some 

days than other days. Forced feeding should be avoided. Mealtime should be relaxed and 

pleasant. New food should be started at a time when baby is hungry, healthy and happy. The 

food is well administered in the gradual order of liquid, semi–solid then, chopped and lumpy, 

Seasoning should be limited to salt, sugar, and jaggery or lime juice.  
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WEANING FOODS, WHICH CAN BE PREPARED AT HOME  

 

Khichri  

 
Rice                                                     50 g. 

Lentil                                                   25 g.  

Spinach                                                50 g.  

Oil                                                        2 teaspoons 

Salt                                                        to taste  

 

Method: Cook rice and dal together and mash. Boil spinach, mash and strain. Add 

this spinach puree, salt and heated oil to the rice dal mixture, stir and serve.  

 

 

Bengal Gram Dal Khichari  
 

Rice                                                          50 g.  

Green gram dal                                         25g. 

Roasted Bengal gram                                50g.  

Green leafy vegetables                              25 g.    

Oil                                                               1 teaspoon                     

Salt                                                              to taste  

 

Method: Boil and mash rice and green gram dal, boil, mash, and strain, the spinach. 

Add spinach powered, Bengal gram and salt to the rice and dal mixture and cook for a few 

minutes, Season with oil.  

 

Khichari and Wheat Dalia  
 

Wheat dalia                                                   50 g. 

Lentil                                                             50g. 

Potato                                                            in amounts desired 

Any green vegetable                                     in amounts desired  

Oil                                                                 3 teaspoons  

Salt                                                                 to taste                            

Onion                                                             1 small 

Ginger                                                             2 g. 

Bay leaf and cardamom (optional)                  1 each.  

 

Method: Clean and wash Dalia and lentil separately and vegetables. To boiling add 

onion, ginger, bay leaf, cardamom and Dalia, Half cook, then add lentil and vegetables and cook 

until soft. Season with salt and oil.   
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Khichari of Rice, Dal, and Vegetables  
 

Rice                                                                    50 g.  

Dal lentil                                                              25g. 

Potato                                                                    in amounts desired  

Any vegetable                                                       in amounts desired 

Oil                                                                         3 teaspoons 

Salt                                                                         to taste 

Onion                                                                      5 g 

Ginger (optional)                                                    2 g 

Bay leaf (optional)                                                  1 g.  

 

Method: Clean and wash rice and lentil separately and cut vegetables small. To boiling water 

add a piece of onion, ginger, bay leaf, Cardamom and rice. Half cook, then add lentil and 

vegetables and cook until soft. Season with oil and salt. This can be made without vegetables 

also.  

 

Rice Uppuma   
 

Rice                                                                            25 g. 

Green gram dal                                                           25 g 

Onion                                                                         1 large  

Any vegetable                                                            10 g 

Mustard                                                                       ½ teaspoon  

Groundnut oil                                                              4 teaspoons  

Salt                                                                              to taste 

Water                                                                           2 cups  

 

Method: Roast rice and dal and grind into granules. Cook green gram dal with ¾ cup water and 

mash. To hot oil, add mustard, onion and fry. Then add water and salt. Add the rice granules and 

the vegetable to the water and stir. Cook for 10 minutes and add the green gram day paste. 

Drumstick leaves may also be use instead of vegetables.  

 

Sago Conjee  
 

Sago                                                                            25 g.  

Roasted Bengal gram                                                 25 g 

Jaggery                                                                       25 g  

Water cups                                                                   2  

 

Method: Roast sago and powder Bengal gram. Add sago to one and half cups of boiling water 

and cook. Prepare a batter of Bengal gram powder in 1 cup of water and pour it into the cooked 

sago, stir in continuously. Cook for 10 minutes Add jaggery and cook for 5 minutes again.  
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Porridge of Wheat Dalia  
 

Wheat Dalia                                                                    50 g 

Sugar                                                                               15 g 

Milk                                                                                 50 g  

 

Method: Roast wheat Dalia and add to boiling water containing 2 bay leaves and cook until soft. 

Add sugar and boiled milk.  

 

 

7.  Ragi Porridge 

   
 Ragi flour roasted                                                           50 g  

 Bengal gram dal flour (roasted)                                     4 teaspoons  

 Groundnut cake powder (roasted)                                 4 teaspoons  

 Jiggery                                                                           20 g   

 

Method: Boil jaggery solution. Mix ragi, and Bengal gram flour and make a batter with hot 

water, Pour the batter slowly into the jaggery solution stirring continuously. Boil for 10-15 

minutes, serve warm. 

8.  Bajra Infant Food   
 

Bajra                                                                            50 g 

Green gram dal                                                            3 teaspoons 

Skim milk powder                                                       2 teaspoons 

Groundnut                                                                   2 teaspoons 

Til seeds                                                                      1 teaspoon 

Sugar or salt                                                                to taste 

 

Method: Clean and dehusk bajra, Roast, and powder bajra, green gram dal, groundnut and till 

seeds. Mix all the powders together with skim milk powder and store in an airtight container. 

Whenever required mix the powder with boiling water or milk to the desired thickness Add salt 

or sugar.   

9.  Chapatis with Atta, Bengal Gram, Powder and Leafy Vegetables  
 

Atta                                                                             3 parts 

Bengal gram powder                                                  1 part  

Green leafy vegetables                                               as desired  
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10. Sweet Dal  
 

Rice                                                                      30 g  

Red gram dal                                                               60 g 

Spinach                                                                       30 g 

Jiggery                                                                        60 g  

 

Method: Roast and powder rice and red gram dal. Mix the two and make a batter with cold 

water, boil, mash and strain spinach. Mix the batter and spinach puree with jaggery syrup and 

cook for a few minutes.    

11. Khaman Dhokla  
 

Bengal gram dal                                                   50 g    

Black gram dal                                                             25 g      

Rice                                                                              50 g      

Amaranth leaves                                                          50 g  

Curd                                                                             25 g 

Oil                                                                                1 teaspoon. 

Salt                                                                               to taste 

Mustard                                                                        a few seeds  

 

Method: Soak Bengal gram dal, black gram dal, and rice separately for few hours. Grind them 

separately and mix. Add curd and salt and ferment the mixture overnight. Add amaranth leaves, 

season with and mustard seeds and pour the batter into Idli moulds and steam.        

12. Laddoos of Groundnut and Gingerly Seeds.       
 

Groundnut                                                                25 g   

Jaggery                                                                        25 g 

Gingerly seeds                                                             half of groundnut and jaggery                                                                    

 

 

Method: Roast groundnut and gingerly seeds. Pounds them with jaggery make small balls with 

the mixture.  

13. Panjiri   
 

Wheat atta                                                                    75 g 

Jaggery or sugar                                                           15 g 

Oil or ghee                                                                     2 teaspoons 

 

Method: Roast wheat atta in oil till it turns light brown, Add jaggery and mix well.   
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14. Sattu  
 

Soak barley overnight, Dry it a little, roast and grind. Mix with sugar or jaggery according to 

taste.   

 

 

15. Suji Kheer  
 

Suji                                                                              25 g  

Sugar                                                                           10 g 

Milk                                                                           250 ml. 

 

Method: Boil milk and add suji. Cook on a slow fire till it becomes semi-solid. Add sugar.  

 

 

16. Rice Kheer   
 

Rice                                                                              25 g 

Sugar                                                                            10 g 

Milk                                                                            250 ml. 

 

Method: Clean, pick and wash rice, Boil milk, add rice and cook till it becomes semi-solid. Add 

sugar.  

17.Rice Conjee  
 

Rice                                                                             100 g 

Water                                                                          400 to 500 ml. 

Salt                                                                             1.5 to 2 g     

 

Method: Clean, pick and wash rice. Add rice to water and cook till soft , adding salt.  

 

18. Poha (Leftover Rice)  
 

Rice 

Onion  

Potato or other vegetables  

 

Method:  Fry the onion till it becomes brownish in oil and add cumin and mustard seeds. Add 

vegetables and cook till tender, adding minimum quantity of water. Finally add rice, cook for 2 

to 3 minutes.   
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A sample Day’s Diet for an eight months old infant  
 

Meal time           Foodstuffs                                            Amounts  

6 A.M                 Breast milk                                          150 to 200 ml.  

8 A.M                 Yolk of soft boiled egg                        one egg yolk 

10 A.M               Rice & moong dal                               15 gms in 50 ml.  

                           Premix in tomato juice                         tomato juice with sugar , salt.  

12 Noon.            Cow’s milk                                          150 ml.  

2 P.M                 Mashed banana in milk with sugar      half banana in milk with 2 tea spoons  

                                                                                        sugar. 

5 P.M                    Cow’s milk                                       150 ml.  

7 P.M                    Khitchri with curds                           ½ katori with two tablespoons curds.  

10 P.M                  Breast milk                                       150 to 200 ml.  
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LESSON 9 

 

FEEDING THE PRE-SCHOOL AND SCHOOL CHILDREN 

 
PRE-SCHOOL 

 

The care of pre-school children deserve priority at this group is most likely to get 

malnourished. They succumb readily where the diet is poor in quality and quantity and infectious 

diseases and infestations are widespread. The rate of growth and development of pre-school 

children depend to a large measure on the adequacy of the diet consumed by them. The child not 

only suffers from deprivation of food but deprivation of mother’s care and closeness also. 

(Common among lower income group) The 1-2 year old completely depends on some one for his 

feeding and care. The change in this respect is not much from infancy to early childhood. This 

group has already begun to show a decided change in appetite and interest in food.  

 

         Growth and development – Neither growth nor development takes place at a uniform 

rate. This is a long period of very gradual growth. During the second year, the toddler increases in 

height by 7-8 cm. and gains weight by 3-4 kg. Thereafter until the pre-adolescent period the annual 

gain in height are approximately 6-7 cm. and in weight 1.5-3 kg. Boys are taller and heavier than 

girls at each age, except about at 11-12 years, when girls are usually heavier. As growth proceeds 

there are changes in the proportion of water, muscle tissues, fat deposits and skeletal structures. 

The body water decrease gradually, with the addition of adipose tissue and of minerals to the 

bones. By 4 years of age the body protein content has increased to an adult level of 18-19% of the 

body weight. At a given age, girls have a higher percentage of body fat than boys, but, less muscle 

tissues. The number, size, and composition of bones changes from birth to maturity.  

 

        It has been demonstrated that even minor limitations of nutrient need during the growing 

period may prevent the full potential of growth from being attained. However, it is not height by 

itself that is of merit, but the completion of growth to the final correct proportions and the 

complete development of the child. This is the foundation of good health in adult years. Therefore 

a steady gain in height and weight in conformity with his own pattern basic easy criteria for 

assessment for his nutritional status.  

 

Nutritional Requirements    
 

Data regarding the mean daily nutritional requirements of the preschooler has 

recommended by ICMR Expert Group Committee (1989) is given in table 1 on the next page.  

 

The child needs energy for his growth and activity. The need may very widely depend 

upon the level of growth and activity. Adequate calories must be supplied, if growth is to occur. 

When the calorie intake is below the requirement, proteins foods are used for energy instead of 

tissue building. As the body weight increases, the calories per kg. of body weight also increases. 

Therefore the calorie intake is based on age and growth; for 1-3 years it is 1240 calories 

and for 4-6 years, it is 1690 calories daily.   
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TABLE 1 

                                          Recommended Daily intake of Nutrients for Pre-Schooler   

                                                                  (As revised in 1990, ICMR)       

 

                                                                                                       Vitamin A 

Group Particu

lars  

Net 

Energy  

 

(Kcal) 

Prot-

eins  

 

(g) 

 

Calcium  

 

 

(mg) 

Iron  

 

 

(mg

) 

Reti-

nol or  

 

(mcg)  

Carot-

ene  

 

(mcg) 

Thia-

mine  

 

(mg) 

Ribo-

flavin  

 

(mg) 

Nicotine  

Acid 

 

(mg) 

Vita-

min B6 

 

(mg) 

Ascor

bic 

Acid

(mg)

Pre-

Nursery  

1-3 

years 

1240 22 400 12 400 1600 0.6 0.7 8   

           0.9 40

 4-6 

years  

1690 30 400 18 400 1600 0.9 1.0 11   

 

                                          Fatg/d              

       1-3 yrs                          25 

       

       4-6 yrs                          25    
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Proteins requirements increase with age and growth. An intake of 22 g for 1-3 year old, 

which increases to 30 g for 4-6 year olds daily, has been recommended. Proteins are major 

constituents of the matrix of the bones and teeth, nails, hair blood cells and serum. Every living 

cell, and all body fluids except urine and bile contain protein. Protein intake  rises with variety and 

quantity of food, however if the calories are obtained largely from carbohydrates including soft 

drinks, sweet and fatty foods, both the quantity and quality of protein intake suffers.  

 

Calcium requirements must be met for the growing bones and teeth and the continuous   

requirements.  

 

Skeletal deformities that occur during this period are not reversible; hence an intake of 

400 mg is recommended. Adequacy of calcium intake is directly correlated with the intake of milk 

or milk products/Iron intake should be adequate to meet the needs for growth and increased blood 

volume, which can be met by an intake of 12-18 mg. daily. To achieve this one must include iron-

rich foods such as eggs, meat, green vegetables, and whole grain bread.  

 

Vitamins are essential for normal growth. Although the requirement is very little they 

play an important role in the metabolism of several nutrients. Indians take their Vitamin A mainly 

in the form of β-carotene. Since the body only utilizes Vitamin A, a factor 0.25 has been used for 

conversion of β-carotene to Vitamin A. Therefore the requirement for retinol  (Vitamin A) is 

four times less than that of cartone. Animal foods contain pre-formed vitamin A, Retinal. An 

intake of 400 mcg. has been recommended for 1-6 year olds. The intake can be calculated in 

terms of vitamin A in animal foods and carotene in vegetable foods separately and converted to 

one of the two by using the factor.  

 

A great majority of Indian children do not consume foods containing Vitamin D and in 

spite of this very few have signs of vitamin D deficiency. This shows that much of the vitamin D 

requirements are met from sunlight and the dietary requirements are probably very small. Hence, 

the dietary intake is fixed at a level of 200 I.U. per day for all categories of growing age groups. 

It promotes absorption of calcium from the intestines, and helps in mineralization of bones. 

Vitamin C in Indian diets is contributed in a very large extent from cooked vegetables and very 

small portion from raw vegetables. Considering losses in cooking and storage, the requirement 

has to be doubled. An intake of 40 mg has been recommended by ICMR. B-Complex vitamins 

principally combine with specific proteins to function as part of various enzyme systems, which 

are concerned with the break down of carbohydrate, protein and fat in the body, thus, they are 

inter-related and intimately involved in the mechanism, which release energy, CO2 and H20 as 

the end product of metabolism. Hence, for every 1000 calorie intake, 0.5 mg. thiamin intake; for 

every 1000 calorie intake; 0.6 mg riboflavin intake; for every 1000 calorie intake, 6.6 mg 

nicotinic acid intake has been calculated and recommendations are on this basis. Allowances for 

pyridoxine (B6)2 folic acid, and Vitamin B12 are mainly computed and based on the breast milk 

content of these vitamins. The recommended dietary intake of nutrients serves as a guide in 

planning and evaluating satisfactory food intake by children.  
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Types of Food  

 

Eating pattern, behavior and attitude towards food is part of growing up and changing 

phase, hence, Mothers must be educated in this respect. Toddler’s appetite slows down in line 

with his slower growth rate as compared to the period of infancy. This should be taken as ‘small 

appetite’ for his age rather than ‘poor appetite’. This is due to decrease in growth rate, therefore, 

the quantitative need for food. At this age the young toddler is becoming increasingly aware and 

intrigued by his surroundings, all of which vie his attention. He would like to play with his food, 

feed himself with his hands, refusing the same food when it is offered on a spoon. This can 

become an anxious time for the inexperienced mother, accustomed to the voracious appetite of 

infancy. Unless the mother is guided correctly, food and eating may become a battleground 

between herself and the child, and may lay the basis for some of the anorexia and emotional 

upsets related to food and eating which is often seen in pre-school years. She needs to understand 

and is able to enjoy her child’s developing skills and interests, even when he spills milk, splashes 

food, squeezes it, she will be less likely to feel frustrated with the result, hence will not worry the 

child over the food which he does not eat.  

 

For a 1-2 year old child, the diet differs only slightly from that described earlier for 

infants. His vegetables and fruits are mashed or chopped and foods softened, when necessary. He 

handles finger foods such as biscuits, rusk, fruits or carrot slice well. By age of 3 years, he is 

well introduced to family meal pattern. Some times the young toddler would like to eat one or 

two food items with delight and shun rest, but soon get settled to normal meals. Children 

generally prefer raw vegetables to cooked ones (Raw carrots preferred to cook ones). The most 

likely method for developing good food habits in children is for the whole family to eat wisely, 

since children are big imitators.  

 

 

Factors to kept in mind while planning meals   
 

1. The diet should be nutritionally balanced. This is important, since the appetite of the child 

is small and the nutritional needs are high. To meet such demands nutritionally well 

balanced and concentrate foods should be selected.  

2. The child is learning new habits. After one year, all types of foods should be started, so 

they by the completion of 2 years, the child can fall in with the main meal pattern of the 

family.  

3. At times food items selected for the family can be modified to meet the needs of the pre 

nursery , so that extra cooking is not required.  

4. Foods easily available and seasonal should be included in the menu. These are less 

expensive and more nutritious and tastier.  

5. Economic status of the family should be kept in mind.  

6. There should be a variety in terms of taste, texture and colors. The child may be served 

food in small attractive containers.  
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7. Meal should be planned such, so it can be prepared in the time available, when time is 

limited, one dish (eg. Paushtik roti with dahi or Paushtik Khichari with dahi) can be made 

as nutritious as several dishes cooked separately.  

8. Meal should be ready to meet the child’s meal timing. 

9. Spicy and strong flavored foods should be avoided from the child’s menu, as it may upset 

his stomach.  

10. Sweets, toffees, and chocolates, should be given judiciously, as they provide empty 

calories. 

11. Eating time for the child should be pleasant and relaxing.  

12. Small frequent meals should be provided at regular. Intervals as the preschoolers have a 

small appetite and short attention span for eating.  

13. Finger foods are better accepted.  

14. New foods should be introduced when the child is hungry.  

 

Balanced Diet.  

 

Balanced diet for preschoolers is given in table II, which may be used as a guide for planning 

meals for the child.  

                                                             TABLE II  

Recommended Balanced diet 

 

Food items (g) 1-3 Years 4-6 

 

Cereal  120 210 

Pulses  30 45 

Leafy vegetables  50 50 

Other vegetable  50 50 

Roots and tubers  50 100 

Milk  500 500 

Oil and fat  20 25 

Sugar or jaggery  25 30 
 

Source: Dietary Guidelines for Indians (1998) 
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               Suggested substitution for Non-vegetarians 

 

Food items which can be deleted in          Substitutions that can be suggested for  

    Non-vegetarians diets.                                               Deleted item or items.  

       50% Pulses                                                     1.     1 egg or 30 g meat or fish.  

                                                                              2.     Additional 5g oil or fat.  

 

       100% Pulses                                                   1.     2 eggs or 50 g meat or fish 

                                                                              1      egg +30 g meat or fish.  

                                                                              2.     10 g fat or oil additional.  
  

           Table III suggest some menu for selecting food items for a pre-schooler. 

                          

TABLE III 

Suggested Menu for 1-3 years old. 

Meal Suggested Menus 

Breakfast • Fermented wheat flour chapatti, Milk, Jaggery.  

• Idli, Curds 

• Suji gruel, Egg.  

• Poushtik poha, Milk.  

• Butter toast, Boiled egg.     

 

 Mid Morning • Banana  

• Mango  

• Custard      

• Orange Juice  

• Biscuits            

 

Lunch • Poushtik khichri, Curds  

• Chapatti, Lentil, Carrot, Potato, veg       

• Kheer, Poushtik roti, Curd. 

 

Tea    • Chirwa, Curd  

• Bread /Biscuit, Milk  

• Omelette, Milk  

• Upma, Milk 

 

Dinner • Chapatti/Rice, Green gram palak   

• Chapatti, Meat/veg stew, Kheer                 

• Khichari, Spinach raita, Salad.  
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SCHOOL CHILDREN 

 

Once the child starts going to school, the attention of the parents is diverted to his/her 

school activities and thus food may become a secondary matter. The result is that the nutritional 

needs of the child are often neglected. If the child was well nourished when he entered school, 

the effect of negligence during school years does not show symptoms for some time.  

 

Growth in early school years proceeds at a moderate rate, although the strenuous activity 

of this period has a considerable demand on calorie intake. The yearly increase in height varies 

from 4.0 to 7.7 cm in boys and 4.9 to 7.2 cm in girls. The increase in height slowly declines after 

14
th

 years in boys and the 12
th

 year in girls. The yearly increase in weight varies from 2.5 to 6.6 

kg in boys and from 2.3 to 5.2 kg in girls. The yearly weight increase steadily declines after the 

age of 14 in boys and 13 in girls.    

 

Table IV shows the recommended dietary intakes of nutrients for children (as revised in 

1989) by ICMR.  

 

 

Nutrition Requirement  

 

The child’s energy increases due to steady increase in growth and activity. It ranges from 

1950 Kcals for 7-9 year old to 2190 Kcals. for 10-12 year old boys, while the girls of the same 

age require about 1970 Kcals. Body needs for protein also increases as these are required for 

growth and development. Calcium requirement during this period are the same, considering that 

throughout this period a steady and moderate increase in bone length and diameter takes place. A 

requirement of 400-600 mg of calcium has been suggested by ICMR. Iron requirements for 10-

12 year old is higher due to expanding blood volume and increasing haemoglobin formation. 

Vitamin A or equivalent carotene intake increases according to increase in age. 600 mcg of 

Retinol is required for 7-12 year old. Thiamin, riboflavin, and nicotinic acid intakes are based on 

calorie intake. An increase in the intake of these is relevant. The requirement for vitamin B6 is 

considered to be related to protein intake. 40 mg of vitamin C is recommended for this group, 

which includes a margin of 50% loss during cooking. 100 mcg of folic acid is recommended, 

taking into account the bioavailablity of the food folates, since vitamin B12 is present only in 

foods from animal origin and Indian diets are basically vegetarian, a dietary allowance of 1 mcg 

per day has been recommended which also takes into account cooking losses and the uncertainity 

about the extent of absorption of vitamin B12. Metabolism of folic acid and B12 are closely 

related and deficiency of both the vitamins lead to abnormal haemopoiesis. Vitamin D intakes 

have been fixed at 200. I.U. This level has promoted maximal calcium absorption in Indian 

children. 
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 TABLE IV 

                                      Recommended Daily Dietary Intake of Nutrients for School Children   

                                                                  (As revised in 1990, ICMR)       

 

                                                                                                    Vitamin A 

Group Particu

-lars  

Net 

Energy  

 

(Kcal) 

Prot-

eins  

 

(g) 

Calcium  

 

 

(mg) 

Iron  

 

 

(mg) 

Reti-

nol or  

 

(mcg)  

Carot-

ene  

 

(mcg) 

Thia-

mine  

 

(mg) 

Ribo-

flavin  

 

(mg) 

Nicotine  

Acid 

 

(mg) 

Vita-

min B6 

 

(mg) 

Ascor

bic 

Acid

(mg)

Children  

 

7-9 

years  

1950 41 400 26   1.0 1.2 13   

Boys 10-12 

years  

2190 54 600 34 600 2400 1.1 1.3 15 1.6 40

Girls  10-12 

years  

1970 57 600 19   1.0 1.2 13   
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Factors to be kept in mind while planning meals.  
 

1. The meal should be nutritionally adequate and balanced. Inclusion of milk, green leafy 

vegetables, and fruits are essential.  

2. New foods should be introduced from time to time, so that the school children learn to 

enjoy a wide variety.  

3. Since, the child goes to school, he eats one meal away from home, which is a major 

change at this stage. It requires considerable planning and management to ensure that a 

child is well  fed, even when he eats away from home. 

4. A substantial easy to carry and easy to handle snack or lunch will minimize the 

temptation for trying foods categorized as providing empty calories.  

5. The evening meal plan for the child must take into consideration the type of lunch he has 

had. At the same time. It should not be of such nature, that it takes away the appetite for 

dinner.  

6. Variety in terms of colour, texture and flavour is necessary; the menu of the packed lunch 

should be changed frequently.  

7. Customs, religion and tradition of the family should be kept in mind.  

8. Planning of the meals should not exceed the planned food budget. Cheaper, yet nutritious 

food stuffs can be selected, if required e.g. parched gains, groundnut, sprouted grains, 

green leafy vegetables, etc.  

9. Seasonal vegetables and fruits should be included in the diet.  

10. The likes and dislikes of the child should be kept in mind to some extent, but that does 

not mean that it should exclude a particular food group, but its forms should be changed 

e.g. if milk is not liked, then its original form could be changed by adding bournvita, 

chocolate etc.  

11. The food cooked should not be too spicy or fried, however a small amount of spices can 

be allowed at this stage.  

12. The mealtime should be pleasant and relaxing and not a time for discipline.  

13. Items may be selected according to the socio-economic level of the family. Suitable 

substitutions and variations can be made as to the availability and seasonality of 

particularly. Vegetables and fruits Mid-morning snack and lunch can be selected 

according to the school timings.  
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Table V Illustrates some suggestions for selecting food items for a school going child of different 

socio-economic levels.  

 

                                             TABLE V  

                             Suggested Meals Items For The School Children    

Meal        Suggested Menus  

Breakfast  

 

 

 

 

 

 

 

 
Mid –Morning  

 

 

 

 
 

Lunch  

 

 

 

 

 

Tea    

Fermented whole wheat flour  

with groundnut chutney.  

Dalia and green gram porridge.  

French Toast, Milk, orange  

Plain Parantha with curd 

Paushtik roti with fresh tomato  

chutney, jaggery 

 

 

Wheat Basan Ladoo  

Biscuits, Guava 

Banana, Cake piece.  

Cheese Tomato Sandwich 

Parched chana and rice.  

 

Paushtik Khichri, Salad. 

Nutrinugget pulao, Curd 

Groundnut fried rice, tomato chutney.  

Lentil Khichri, Potato Peas Raita  

Stuffed Parantha, Carrot strips, Curd.  

 

 

Chirwa  

Upma  

Bread/Rusk  

Parched grain jaggery  

Sprouted chana  
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LESSON 10 

 
 

 

NUTRITION DURING PREGNANCY AND LACTATION 
 

 Pregnancy and lactation are two stages of life when an adult women’s need are increased. 

She has the responsibility of supporting the growth of foetus internally during nine months of 

pregnancy and later externally by nursing the infant. Since the growth need at the 

commencement of life are crucial, good nutrition is a must for the expectant and nursing mother. 

 

PREGNANCY 

Pregnancy is a period of great physiological as well as psychological stress for women. 

During pregnancy, the mother has to meet her own needs and the needs of the growing foetus. 

There is additional need for the growth of the other related tissues and to build up fat stored to 

cushion the foetus, prior to birth, and to supply part of the energy needed for milk formation 

during lactation. Thus, the need for additional nutrients involved in tissue synthesis is increased 

during pregnancy for the fast growing foetus. 

 

Since earliest times, the diet of pregnant women has been considered to be of great 

importance. It was believed that the foods eaten by the pregnant women had an influence on the 

physical characteristics and behavior of the unborn child. Consequently, certain rigid rules as to 

what foods a pregnant woman should and should not eat were laid down by various societies. 

Even today, several superstitions on this subject prevail among many people in our country. 

 

In the first trimester of pregnancy, the rate of growth of the foetus is very slow and the 

mother is not able to take much food because of nausea and vomiting, which are very common 

during this period. It is during the next two trimesters that the foetus grows rapidly and therefore, 

the nutritional needs are increased. Adolescent mothers, who have not completed their own 

growth, may be affected, which may indirectly affect the welfare of the foetus. If the mother’s 

diet has been adequate before pregnancy, she may be in a better position to meet the demands of 

pregnancy. 

 

No mother would like to injure the health of her baby through poor food habits. However, 

nutritional studies have shown that many women attend to the needs of other family members at 

the expense of their own needs. This situation does not change during pregnancy. Thus, pregnant 

women are often most poorly fed members of the family. In her effort to take care of the others, 

she does not take time to sit down and eat. When she is very tired she is unable to eat. If the food 

supply is limited (in low income group families), she is the worst affected, as she feeds all other 

members and eats what is left. It is important that the family should plan the arrival of the baby 

so that the pregnant mother does not suffer from lack of food both in terms of amount and kind. 

The expectant father must try to ensure that the expectant mother gets the right amount and kind 

of foods, so that the health of the foetus does not suffer. 

Physiological Adjustment during Pregnancy 

 

 The various physiological adjustments are briefly discussed below : 

a. Energy Metabolism: BMR increases during pregnancy resulting in increased demand for 

the energy.  
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b. Alimentary Functions: There is some evidence of reduces gastric tone, motility and 

secretion. Nausea and constipation are commonly observed. The efficiency of absorption 

of calcium, iron, vitamin B12 and other nutrients is increased. 

 

c. Renal function : The glomerular filtration rate is considerably increased in pregnancy, as 

are the clearances of several substances such as creatinine, urea, uric acid etc. The rate of 

excretions of water is very high in mid-pregnancy and very low in advanced pregnancy.  

 

d. Blood Composition : The plasma volume increases on an average by about 50 per cent 

and the red cell mass by about 20 per cent. The concentration of haemoglobulin and the 

packed cell volume usually fall despite the absolute increase in total haemoglobulin. 

 

e. Water Balance : The Total body water may increase by as much as seven liters and in the 

late pregnancy, the kidney may have some difficulty in disposing of the surplus water 

ingested. 

 

f. Weight Gain : The weight gain in pregnancy, its nature and significance should be 

considered. The gain in weight for the healthy woman who enters pregnancy should 

average 9-10 Kg. Gain in weight varies widely, being somewhat greater in young women, 

than those who are older, and greater in those who are having their first babies. The 

weight of a woman who has gained 8-10 Kg. during the first trimester should not be held 

to the restricted 9-10 Kg. Such a restriction could seriously interfere with the supply of 

nutrients to the foetus. On the other hand, a woman who has gained little during most of 

her pregnancy cannot expect to make up entirely for this deficiency by considerable 

increase in weight during the last trimester. For obese women, restriction of calorie intake 

to maintain weight or even to lose weight, is no longer advocated. 

 

Nutritional Requirements During Pregnancy 

 

 The requirements of various nutrients during pregnancy given in Table 1 is briefly 

discussed below : 

 

 Energy : The Indian Council of Medical Research (1990) recommends an increase of 300 

Kcals. per day during the second and third trimester of pregnancy. This takes into consideration 

additional energy needed to support the growth of the foetus, placenta and maternal tissues, as 

well as to meet the increased metabolic rate. BMR increases by about 5% during the first and 

second trimester and about 12% during the third trimester. As growth of the foetus is very rapid 

during this period, it is important that the increased need for energy is met. Enough energy 

containing food should be supplied to ensure that the dietary protein is used for building new  
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TABLE I 

Recommended Daily Dietary allowances of Nutrients for Pregnant and Lactating Mother  

(as revised in 1990, ICMR) 

Sedentary 

Work 
1875   20    0.9 1.1 12  

Moderate 

Work 

2225 50 400 20 30 600 2400 1.1 1.3 14 2.0

            

Heavy 

Work 

2925   20    1.2 1.5 16  

Pregnancy 

(second  

half of 

pregnancy) 

+300 +15 1000 30 38 600 2400 +0.2 +0.2 +2 2.5

            

Lactation 

 

           

0-6 months +550 +25 1000  30 950 3800 +0.3 +0.3 +4  

6-12 Month  +400 +18  45    +0.2 +0.2 +3 2.5

            

 

Particulars Net Calories 

 

(Kcal) 

Protein  
 

(g) 

Calcium 

 

(mg) 

Fat 

 

(g) 

Iron 

 
(mg) 

Retinol 

 

(mg) 

Carotene 

or 

(mcg) 

Thiamin 

 

(mg) 

Riboflavin 

 

(mg) 

Nicotin 

Acid 

(mg) 

Vitamin

B

(mg)



 33 

tissues, and not to meet energy requirements. During first trimester of pregnancy, the demand for 

extra energy is small and is taken care of by the reduced activity. 

  

Protein : Additional protein is necessary for growth of the foetus, new maternal tissues 

and to prepare the mother for lactation. The ICMR recommends additional 15g per day during 

the second half of pregnancy. The protein should be of good quality. 

  

Fats and Essential Fatty Acids : ICMR Expert Committee has suggested an intake of 30g 

of visible fat/day during pregnancy to meet essential fatty acid requirement. This level of fat 

intake would also provide necessary energy density to the diet. 

 

 Calcium : During pregnancy additional calcium is needed for growth and development of 

bones as well as teeth of the foetus. ICMR (1990) has therefore, recommended a total of 1g of 

calcium which takes care of the total calcium needs of the mother and the additional needs of 

pregnancy. If these requirements are not fulfilled, then the mother’s bones is mobilized resulting 

in demineralization of maternal bones leading to easy fractures.  

 

 Zinc :  Zinc has an important role to play in pregnancy. Apart form being a component of 

several enzyme systems it participates in the synthesis of nucleic acids – DNA and RNA 

highlighting its significance in the process of reproduction. Recent studies indicate that 

deficiency of zinc affects adversely the course and outcome of pregnancy. 

 

 Iron : Iron is needed for the additional volume of blood and other tissues formed during 

development of foetus. The store for iron is built during prenatal period, because milk, the 

infant’s main food during first three to four months is deficient in iron. It is now a common 

practice for the doctor to give expectant mothers a prescription for an iron salt. Though this is 

true, foods rich in iron should be emphasized in the diet. The iron intake during this period is 

recommended at 38 mg per day, considering an 8% absorption, which meets the approximate 

requirement of 3.4 mg per day for this period. 

 

 Iodine : There is an additional need for iodine at this stage in life. If mother’s iodine 

intake is low, the infant may suffer from creatinism, a disease characterized by retarded physical 

and mental development. Due to increase in BMR, iodine requirement are enhanced. 

 

 Vitamins : No additional intake for vitamin A has been recommended during this period. 

No additional intake has been recommended for vitamin D, in the absence of any experimental 

data. However, the requirement for vitamin D may be higher during pregnancy, when calcium 

metabolism is under physiological stress. Since vitamin C allowances for adults includes a 

sufficiently safe margin, the requirements being small, no extra allowance has been 

recommended. The additional intake of thiamine, riboflavin and nicotinic acid has been 

recommended to the tune of 0.2 mg, 0.2 mg, and 2.0 mg, per 1000 kcal respectively, correlating 

with the increased calorie intake. Increased energy allowance will provide the increased B 

Complex vitamins. An increased level of vitamin B6 at 2.5 mg/day is recommended. Folic acid 

intake is increased to 400 mcg/day. It is difficult to provide this amount through food and the 

additional needs may have to be met through supplements of medicinal folate. Information 
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regarding additional needs of vitamin B12 during pregnancy is limited. However, on the basis of 

various studies, ICMR has suggested a daily intake of 1.5 mg vitamin B12 during pregnancy. 

 

 It, therefore, is clear that the nutritional needs during pregnancy are increased. 

   

Common Complications during Pregnancy 

 

 Mild nausea and vomiting : During the first trimester, the physiological and bio-chemical 

balances are often disturbed, possibly because of excessive hormone production. 

Gastro-intestinal upsets, including loss of appetite, nausea and vomiting are relatively frequent, 

loss of weight occasionally takes place because of inability to take sufficient food. Mild early 

morning nausea may usually be overcome by the use of high carbohydrate foods, such as rusk 

dry toast, hard candy parched grains, eaten before rising may be of help. Small frequent, meals 

rather than large ones are preferable. Fluids should be taken between meals, rather than at meal 

time. Fatty foods, such as fried foods, deserts, sweets, excessive seasoning, coffee and strongly 

flavoured vegetables may be restricted or eliminated if nausea persists. 

 

Constipation : The occurrence of constipation, especially during the later half of 

pregnancy is common. The contributing factors may be the amount of pressure exerted by the 

developing foetus on the digestive tract, the limitation of exercise and insufficient bulk. 

Restrictions of physical activity is not advisable as exercise not only helps elimination, but also 

keeps the body fit. 

 

Heart Burn/ Gastric Pressure : Sometimes pregnant women complain about a ‘feeling of 

fullness’ or ‘heart burn’. Such complaints or discomforts are generally felt after meals. These are 

usually due to pressure of the enlarging uterus crowding the stomach, therefore causing 

difficulting after eating. Food mixtures may sometimes be pushed back to the lower oesophagus, 

causing a burning sensation due to gastric acid mixed with the food mass. Evidently, this 

complaint has nothing to do with the heart itself. This feeling is only due to closeness of lower 

oesophagus to the heart. The feeling can be avoided by taking small frequent meals. 

 

Toxemia : The term toxemia means a combination of symptoms including hypertention, 

oedema and albuminuria. Preclampsia is the appearance of hypertention, oedema of the face and 

hands, and/or albuminuria about the twentieth week of pregnancy. It should be suspected when 

there is a sudden gain in weight, including fluid retention, rather than tissue building. Eclampsia 

is the end result of preclampsia and it includes earlier symptoms, but may culminate in 

convulsions. Protein and calorie restriction are no longer recommended, and sodium restriction 

should be used with caution. 
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Balanced diets 
 

 Balanced diets for pregnant women (recommended by ICMR) is given in Table II AB. 

This can be used while planning diets. 

 

Factors to be considered in planning meals   
 

1. It is important that the expectant mother gets the right amount and kind of food, so that 

the health of foetus does not suffer. Enough energy food should be supplied to ensure that 

the dietary protein is used for building new tissues and not utilized to meet the energy 

requirements. Protein of good quality e.g. milk, egg, fish, meat need to be used. Good 

quality protein may be achieved by a combination of vegetable proteins and milk. Intake 

of vitamins and minerals should be sufficient by including liberal amounts of leafy 

vegetables, other vegetables and fruits. 

2. During the period of nausea and vomiting, some plan be made to include carbohydrate 

foods available during early morning. 

3. Since the pregnant woman is not able to eat much at a time, meals must be planned with 

smaller intervals i.e. 4-5 small meals. Some women may prefer three large meals. 

4. The meals must also be placed to provide for drinks such as buttermilk, milk, or lemon 

juice and simple snacks between meals. Taking lemon juice or orange juice in the 

morning and before meals helps to relieve the nausea of pregnancy. 

5. To meet the additional iron need, foodstuffs like whole grain cereals, whole pulses, some 

leafy vegetables like mustard leaves, bathua etc., dried fruits, eggs, organ meats should be 

included in the diet.  

6. The liking and tolerance of the pregnant woman should be kept in mind, specially in the 

early part of pregnancy. 

7. Rich, sweet, fried and other fatty foods should be avoided. These are more harmful than 

helpful.  

8. The restriction of salt may be necessary, consumption of pickles, chutneys, etc. rich in 

salt must be avoided.  

9. Emphasis should be on eating more of the same food. 

10. Variety in terms of color, texture and flavor is necessary, specially if the expectant 

mother does not feel hungry.  

11. During pregnancy due to foetal pressure, constipation is common. Therefore, longer 

quantities of foods rich in dietary fibre in fresh fruits and vegetables, whole grain cereals, 

husked pulses with plenty of fluids need to be included in the diet. ] 

12. Socio-economic status of the expected mother should be kept in mind and cheap yet 

nutritious food items may be selected for a woman belonging to low SES. e.g. 

groundnuts, jaggery and leafy vegetables for cheap iron sources. 

13. Meals should be served in a pleasant atmosphere. 

 

 



 36 

 

TABLE II-A 

 

Balanced Diet for an Adult Woman 
 

Adult Woman 

 
Food Items Sedentary  Work (g)              Moderate Work  (g) 

Cereals 300 360 

Pulses 60 75 

Leafy 100 100 

Other vegetables 100 100 

Roots and tubers 100 100 

Fruits 100 100 

Milk 300 300 

Oil & Fat 20 30 

Sugar and Jaggery 20 25 

   

  Source : Dietary Guidelines for Indians, 1998. 

 

 

 

TABLE II-B 

 

Suggested Substitution for Non-Vegetarians 

 

Food item which can be deleted in 

non-vegetarian diets 

Substitution that can be suggested  

for deleted item or items 

50% of pulsed 

(20-30 g) 

(1)      One egg or 30 g of meat or fish. 

(2)      Additional 5 g of fat or oil. 

 

100% of pulses 

(40-60 g) 

(1)      Two eggs or 50 g of meat or fish or one 

          Egg + 30g meat or fish. 

(2)      Additional 10 g of fat or oil. 

 

 
 

 

 

A Day’s Sample Diet for a pregnant woman from middle SES and doing Moderate work 

Recommended dietary Allowance 

  Energy  -- 2225 K.cals. 

  Protein  -- 50+15=65g  

  Calcium -- 1 g 

  Iron  -- 38g 
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Meal Menu Food Stuffs Amount (g) 

Bed Tea Tea Milk 

Sugar 

20 

5 

 Rusk 

 

Rusk 50 

Breakfast Milk Milk 

Sugar 

150 

5 

 Toasted Bread Bread 

Butter 

60 

12 

 Boiled Egg 

 

Egg 50 

Mid-day Orange Juice Orange Juice 200 

 Salty Biscuits 

 

Salty Biscuits 20 

Lunch Chapati Wheat flour 80 

  Fat 10 

 Arhar Dal Arhar 

Tomato 

Fat 

30 

25 

5 

 Methi & Potato 

Vegetable 

Methi 

Potato 

Onion 

Fat 

100 

75 

25 

5 

 Sweet Raita Curd 

Apple 

Banana 

Sugar 

75 

25 

25 

5 

 Salad Tomato 

Cucumber 

30 

30 

Tea Tea Milk 

Sugar 

30 

5 

 Poha Rice Flakes 

Potato 

Ground Nut 

Fat 

30 

70 

20 

5 

Dinner Boiled 

Rajmah Curry 

Rice 

Rajmah 

Tomato 

Onion 

Fat 

80 

30 

25 

25 

5 

 

 

 

Chapati Flour 

Fat 

25 

5 

 Ladies Finger Ladies finger  

Fat 

100 

5 

 Mango Mango 75 
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LACTATION 

 

 Though lactation is a normal physiological process, it makes considerable nutritional 

demands on the mother. The physiological developments for lactation begins during the later part 

of pregnancy. Apart from the growth and development of mammary glands, energy reserves are 

laid down in the form of fat in the body of the mother and this may become available in part to 

provide the extra energy during lactation. 

 

 The demands on the mother during lactation are greater than during pregnancy, because 

the mother nourishes a fully developed and rapidly growing baby whose food needs are 

increased day by day. She must have accumulated a store of nutrients in readiness for 

satisfactory breast feeding. If the mother is known to have gone through pregnancy successfully 

on a faulty and an insufficient diet, it means that she has freely drawn upon her own tissue to 

build her baby and she will continue to do so as long as she nurses her baby. In such cases, it is 

essential that the maternal diet be rectified, in order that she and her infant may be saved from 

malnutrition and its consequences. 

 

 The diet of nursing mothers in poor Indian communities does not differ appreciably from 

that consumed by them during pregnancy. With the exception of cereals, that is consumed in 

slightly increased amounts, there is often no other change in the diet. According to survey a 

report only a small percentage of them were consuming milk. The diet of a nursing mother in 

India suffers from the same draws back as the diet consumed by them while they were pregnant. 

Unlike pregnancy, the woman who is breast feeding her baby requires not only large quantities 

of building and protective foods, but also requires additional energy yielding foods to facilitate 

the formation and copious secretion of breast milk. Unfortunately, the prevalent diet in lower and 

even middle class is lacking in energy yielding and protective foods. In India, it is customary to 

breast feed for prolonged periods, extended till second or even third year. This is done in the 

belief that nursing prevents another pregnancy, although, the mother frequently becomes 

pregnant again. She continues to suckle the baby until the new one arrives. Most of our women 

are thus in a continuous state of lactation throughout the child bearing period of their lives. 

Studies carried out among lactating women revealed that when they were given extra amounts of 

body building foods, they produced a large amount of breast milk for their infants. Direct 

evidence of the amount of milk these women can produce is difficult to get, but the indirect 

evidence of its insufficiency is in the form of inadequate weight gain of the baby after the fourth 

month. Many mothers can produce 700ml of milk a day during the period of six months to a year 

and 100-150 ml during the second year. On the other hand, it is fortunate that despite a faulty and 

insufficient maternal diet, the quality of breast milk does not suffer. It compares well with that of 

nursing mothers consuming excellent diets in other parts of the world. It can only be explained 

by assuming that the Indian nursing mothers keeps up quality by withdrawing nutrients from her 

own bones, blood and muscles for the formation of milk, since her own diet is inadequate in 

providing the nutrients required for satisfactory milk production. It may well be, that there is a 

limit even for the continuous withdrawal of nutrients from the maternal body and this may result 

in deterioration of quality and reduction in quantity of the milk. The quality of the milk, 

however, will be affected in severe maternal malnutrition and the concentrations of vitamin A,B 

and C is lower than the well fed women. The concentrations of iron and calcium, however, 

seems normal. 
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Composition of Breast Milk 
 

Mother’s milk is not only nutritionally adequate but also easy to digest, particularly for 

the newborn. The milk secreted in the first few days, however differs in appearance and 

composition from the milk secreted later. Small quantities of thick, yellowish viscous fluid 

known as colostrums is secreted by the mother. Colostrum is rich in antibodies and Vitamin A. 

After a few days of lactation, the mother starts secreting larger amounts of comparatively less 

viscous and whitish milk known as ‘mature milk’ Table III below gives the composition of 

Breast Milk. 

 

TABLE III 

 

Composition of Breast Milk (ICMR, 1990) 
 

Nutrients Amount/ 100ml 

 

Energy 65 Kcal 

Protein 1.1g 

Carbohydrate 7.4g 

Fat 3.4g 

Calcium 28mg 

Iron Negligible  

Vitamin A 49-50 mcg retinol 

Thiamin 0.02 mg 

Riboflavin 0.02 mg 

Niacin -- 

Vitamin C 3mg 

  

Nutritional Requirements of Lactating Mother 
 

 The WHO expert committee assumed the optimal daily milk output of mother’s milk to 

be 850 ml. This would provide 600 Kcal., 10.2 g protein, 290 mg calcium, 0.25 to 3.1 mg iron, 

420 mcg Vitamin A, 22 to 44 mg ascorbic acid, 1.6 mg niacin, 0.52 mg riboflavin, 0.12 mg 

thiamine, 9.0 mcg folic acid, and 0.2 mcg vitamin B12. The efficacy of conversion of food energy 

into milk solids is believed to be about 80 per cent, while that of protein about 50 per cent and 

that of calcium about 30 per cent. The efficiency of absorption and secretion of dietary vitamins 

in milk is not known. It is, therefore evident that the lactating mother will need extra amounts of 

all nutrients at levels somewhat greater than those present in milk, depending on the efficiency of 

incorporation in milk of the nutrients present in the diet. The I.C.M.R. Nutrition Expert 

Committee assumed the average amount of milk secreted by lactating mother in India and other 

developing countries to be 600 ml. According to this information, the nutritional needs of 

lactation will be less than those of WHO Expert Committee. The nutritional requirements of 

nursing mother suggested by ICMR group is discussed below and given in Table I . 

Energy : The lactating mother needs an additional amount of 550 cals. During the first six 

months of lactating and for the next six months, she requires an additional 400 cals. This extra 

amount can be supplied by whole grain cereals, pulses, milk, curd and its products, fruit juices, 

soups, vegetables etc. 
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 Protein: The requirement is at its highest when lactation reaches its maximum, but it is a 

need which should be anticipated and planned during pregnancy. The nursing mother needs 

about 20-30 g of protein over and above her normal requirements. This extra protein can be 

obtained by including protein rich foods like milk and milk products, egg, meat, fish, poultry and 

cereal pulse combination. 
 

 Minerals : The I.C.M.R. Nutrition Expert Committee recommended an additional 0.6 g of 

calcium, i.e. a total of 1g calcium during lactation. This can be provided by extra milk and milk 

products, cereals and green leafy vegetables. If calcium and protein are adequate in the diet, 

phosphorus is also bound to be adequate. Some amount of iron is secreted in milk, but otherwise 

milk is a poor dietary source of iron. No additional requirements have been advised by I.C.M.R. 

Nutrition Expert Group. Because of lactational amenorrhea, 1 mg. of iron which would have 

otherwise been lost, is saved and this would compensate for the iron secreted in milk. 
 

 Vitamins : Additional need of vitamin A during lactation is calculated on the basis of 

vitamin A secreted in milk, which is 350 mcg of retinol per day. Vitamin D requirements may be 

higher during lactation but in the absence of any experimental data, no definite additional intake 

has been suggested. The additional need of 40 mg vitamin C has been calculated on the basis of 

vitamin C secreted in milk in an average yield of 850 ml/day in a well nourished mother. The 

additional need of thiamin, riboflavin and nicotinic acid is based on the additional energy intake. 

Additional intake of vitamin B6’ folic acid and vitamin B12 are recommended to the tune of 

0.5mg, 50mcg, 0.5mcg respectively. 
 

Factors Affecting Meal Planning of a Lactating Mother 
 

1. Meals are planned according to the nutritional requirements which includes needs for 

the mother and for milk production. A modification of normal basic diet is worked 

out for a nursing mother. Additional amounts of protein and energy foods are 

included in this diet. In most regions, it is customary to feed the nursing mother, 

additional amount of fat (ghee), which supplies energy and vitamin A or some special 

preparations (Lahia, Ladoos of Methi, mung, garden cress seeds) which contain 

sources of protein, iron, calcium and vitamin B. Besides, green leafy vegetables and 

at least two servings of citrus fruit make up the demand of other vitamins.  

2. Condiments should be sparingly used, since, apart from being harmful, if used in 

excess, they may give a flavour to the milk which may be repulsive to the baby. 

3. Besides three large meals, two small in between meals may be planned to meet the 

increased requirements. 

4. Fluid intake should be adequate to meet the requirements for milk production. 

5. Socio-economic status of the family should be considered, and the selection of food 

stuffs should be according to the budget of the family e.g. groundnuts, pulses-cereals 

may be taken instead of meat and milk products for protein sources. Similarly green 

leafy vegetables may be selected instead of egg and meat products for bringing down 

the cost of the diet. 

6. Variety should be provided in terms of color, texture and flavour. 

7. Likes and dislikes of the mother should be taken into consideration. 
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8. Age of the mother be taken into consideration. An adolescent mother, who has not 

completed her own growth, will need additional food for her own growth 

requirements. 

9. The food should be served in a pleasant atmosphere. 

10. Since some of the medicines can be absorbed into the mother’s blood stream and 

secreted in the milk, use of medication should be under medical supervision. 
 

Balance Diets 
 

Balanced diets for a lactating mother is given in table II A, B (Page 36), which may be 

referred while planning diets. 
 

A day’s diet for a lactating mother belonging to low SES doing hard work. 
 

Recommended Dietary Allowance 
 

Energy  -- (2925+550) = 3475 Kcals 

Proteins -- (50+25) = 75g 

Calcium -- 1000 mg 
 

Meal Menu Food Stuffs Amount (g) 

Breakfast Tea Milk 

Sugar 

25 

5 

 Poushtik Roti Wheat flour 

Besan 

Fat 

160 

40 

10 

 Coriander 

Chutney 

Coriander 

Onion 

Green Chillies 

100 

25 

10 

 Jaggery 

 

Jaggery 50 

Midday Guava Guava 100 

 Atta, Besan 

Laddoo 

Besan 

Wheat flour 

Ghee 

Sugar/Jaggery 

 

20 

30 

20 

30 

Lunch Methi Roti 

 

 

Chana Dal  

 

Wheat flour 

Methi 

Fat 

Chana Dal 

Onion 

200 

80 

10 

40 

30 

 Butter milk 

 

Butter milk 200 

Dinner Rice 

Chapati 

Rice 

Wheat flour 

Fat 

100 

100 

5 
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 Moong Dal Moong 

Onion 

40 

30 

 Potato Subzi Potato 

Onion 

Fat 

100 

30 

5 

 Salad Tomato 100 
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LESSON 11 

 

METHODS OF COOKING 

Food is being cooked, since the times of the early man, when he accidentally discovered 

that cooked meat tastes much better than raw meat. Thereafter, food has generally been 

consumed in the cooked form by man. With advancement in all the fields, man started cooking 

his food by different methods; as a result, today we use all these different methods to cook our 

food. Before going into the details of different methods, we should know why we cook food. 

Though the main objective is to make the food edible, yet there are other reasons for doing so 

such as:  

 

  (1)To make the food attractive and palatable: Cooking makes the food look attractive 

and also renders it more tasteful than the uncooked food. More sight of a well-cooked and 

pleasant looking food activates our digestive enzymes and makes us feel hungry.  

 

  (2)To make the food digestible: Cooking makes the food soft and tender which makes it 

easy and quick to digest. For example, after cooking carbohydrates present in food become easier 

to digest to a certain extent. Similarly proteins coagulate on cooking which makes the digestion 

simple. It is due to thus reason that soft and well-cooked food is recommended for people in 

diseased conditions, as their digestive system is weak.  

 

 (3) To introduce variety in meals: Variety can be brought about in meals easily by using 

different methods of cooking. For example, one single foodstuff like potato can be cooked by 

using different methods into a number of dishes and thus add variety to the meals, i.e. potatoes 

can be cooked as potato subzi, potato, chips, potato chat, potato halwa, baked potatoes etc, 

simply by changing the methods of cooking.  

 

 (4) To enhance the availability of some nutrients: For example, cooking destroys trypsin 

inhibitor present in protein foods. This makes the trypsin freely available to the body. Similarly 

starch is more easily available after cooking.  

  

 (5) To destroy micro-organism: Cooking of foods destroy the micro-organism present in 

them to a large extent, thus, making it safe for consumption. Many foodstuffs like milk, meat, 

fish, can harbor certain disease-producing microorganism thus making the person sick on 

consumption of such foodstuff. Raw milk may have microorganism responsible for causing 

tuberculosis and typhoid and such milk if consumed raw can be harmful. Meat especially pork, 

contain eggs of worms which can cause infestation in the body. Fortunately, these 

microorganisms are destroyed by usual cooking procedures. Thus making the food safe. Another 

advantage of destroying microorganisms is that the food can be kept for a longer time i.e. its 

shelf life is increased. e.g. Pasteurized milk. 

 
 (6) Increasing consumption of food: Cooking improves the texture and make the food 

chewable. Improvement in texture and flavor by cooking increases the consumption of food to 

meet our nutritional requirement. 
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 (7) Concentrate nutrients: This may be due to removal of moisture or using combination 

of foods or due to cooking procedures, e.g. sweets.  

 

 Thus cooking of food is very important, as it increases digestibility, appeals to palate and 

destroys microorganisms.     

 

 The various methods of cooking can be broadly classified into their categories according 

to the source of heat i.e. moist heat or dry heat which are further classified as shown on the next 

page:  
 

                         METHODS OF COOKING  

 

 

  

Moist Heat  Dry Heat  Combination  
   

i) Boiling                               Sautéing  

i)Frying Heat       Shallow Frying 

                             Deep fat frying    

i) Braising  

                            Direct 

ii)Steaming 

                            Indirect    
 

 

ii) Baking  

 

iii) Pressure Cooking  
 

iii) Roasting   

iv) Stewing  
 

iv) Grilling/broiling   

v) Simmering  
 

  

vi) Poaching    

 

MOIST HEAT METHOD  
 

 These are the methods in which we use the heat generated by water in some form or the 

other. The methods include boiling, steaming, pressure-cooking, and stewing.  

 

(1) Boiling   
  

  In this method the foodstuffs are cooked in boiling water. Thus, the food comes in direct 

contact with water. In this the foodstuffs are immersed in water in a suitable container, covered 

with a lid and the heat is applied. Once a vigorous boil starts the heat can be reduced and cooking 

continued till the food is tender. Food may be boiled in any liquid, which is bubbling at the 

surface such as stock, milk, juices or syrups. Foods that are cooked by boiling are rice, eggs, 

dals, potatoes, meat, and sago and beetroot. Boiling can be done with excess of water (eggs) or 

with sufficient water (dal, upma). Food cooked by this method is always recommended for 

patients.  
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Points to be considered for Good Results 
 

1. Put water in just sufficient quantity, so that it is used up by the food completely, If extra 

water is used for boiling, then the amount that cannot be used up by the food, then in such 

cases the extra water has to be discarded which takes away certain water soluble nutrients 

and the flavor of the food with it. 

2. Cover the utensil when the food is being cooked so that cooking is quick and the fuel 

consumption less. 

3. Boiling violently does not cook the food faster; In fact, it wastes fuel, breaks the food and 

spoils its appearance. It is always advisable to simmer the gas, once the boiling starts.  

 

Advantages of boiling  
 

1. It is the simplest method of cooking. It does not require special skill and equipment. 

2. Uniform cooking can be done.  

3. The food cooked is light and easily digestible.  

4. If the amount of water is proportionate to the quantity of food to be cooked and the food 

is cooked covered, the nutrients are retained in the food to a large extent.  

 

Disadvantages of boiling  

 

1. It is time consuming. It takes time and fuel may get wasted.  

2. Water-soluble pigments, like betanim from beetroot may be lost. Beetroot should be 

cooked along with the skin to prevent the loss of colour.  

3. Boiled foods are not considered tasty because flavor compounds are leached in to the 

water. Over boiling of food make the food mushy. 

4. If the food is boiled in excess water, which is later thrown away, then this leads to 

draining away of water soluble nutrients particularly Vitamin C, Vitamin B group and 

minerals.  

 

However, if some times there is extra water after boiling which has to be drained away, 

then it should be used in some other preparations like cooking of dals, soups, etc. so that the 

nutrients are not lost.  

 

(2) Steaming  
 

Steaming is also a method of cooking food with water, but in this case, the food does not 

come in direct contact with water. In this method the food is cooked by the heat generated by 

steam and hence takes a slightly longer time, as compared to boiling.  

 

Steaming is done in two ways i.e. direct steaming and indirect steaming.  
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Direct Steaming – In this method, the food comes in direct contact with the steam, Direct 

steaming can be done in an ordinary steamer or in an improvised steamer as described below. 

Take sufficient water in a suitable container and allow it to boil so as to generate steam. The food 

to be cooked is kept in a metal strainer over this utensil and it is covered tightly with a lid. This 

way the steam rising from the water below rises up and comes in direct contact with the food 

kept in the strainer, thus cooking it. The water in the container is maintained at boiling 

temperature throughout the process of steaming. For example, steaming of cut vegetables, or 

sprouted pulses, fish, idly, Dhokla etc.  

 

Indirect Steaming – In this method, the food does not come in direct contact with the steam, but 

is cooked the heat of the steam surrounding the container containing the food material. The water 

is boiled in a utensil. The food to be steamed is kept in a smaller container, which can be closed 

from the top and then placed in this utensil containing water. The utensil containing water is also 

covered with a tight fitting lid. As the boiling water forms the Steam, it surrounds the container 

containg food, which gets cooked by the heat of this surrounding steam. The process takes a 

slightly longer time than the direct method of steaming. The heat has to be maintained 

throughout the process so that the formation of steam continues. Examples of indirect steaming 

are steaming of puddings like custards etc.  

 

Points to be considered for Good result. 

 

1. The water in the lower vessel has to be maintained at boiling temperature throughout so 

that the process of steam formation continues. 

2. The container should always be covered with a tight fitting lid, so that the steam does not 

escape.  

3. In indirect steaming container containing the food should be closely properly or covered 

tightly with a greaseproof paper, so as to prevent condensation of moisture from falling on 

the food.  

4. Keep some boiling water handily so that the water in the steamer or the lower vessel can be 

easily replaced as it boils away.  

 

Advantages  

 
1. Whether cooked by direct or indirect method the food is soft, easy to digest and hence 

ideal for the elderly and sick people particularly those with a weak digestion. 

2. The food is tasty and full of flavor.  

3. The food retains maximum nutritive value particularly in the indirect method of 

steaming, there is practically no loss of nutrients, however some amounts of water 

soluble nutrients i.e. vitamins of B group and vitamin C are lost in direct method of 

steaming but the nutrients losses are much less as compared to boiling.  

4. The food cannot be easily over-heated.  

5. It does not require constant attention.  

6. Texture of the food is better and becomes light and fluffy.  

7. Steamed foods have good flavor.  
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Disadvantages 

 
1. It is a slow process of cooking and only easy to cook foods can be prepared by this 

method. 

2. If sufficient amount of water is not there in the lower container, it might evaporate 

completely and the container starts burning even before the food is cooked. 

 

(3) Pressure Cooking 
 

In this method, the food is cooked under pressure and with increase in pressure the 

temperature also correspondingly increases. Thus, the food is cooked very fast. Actually, it is a 

type of steaming only, in which water is boiled under high pressure, thus raising the temperature 

and reducing the cooking time. The equipment used for this purpose is a pressure cooker, which 

is common equipment in every household these days. There are two-three containers in a 

pressure cooker, which allow more than one thing to be cooked at the same time, thus saving 

fuel, as well at time. If only one item has to be cooked it can be used without these containers. 

Practically food which can be cooked in a pressure cooker-like pulses, rice, vegetables, meat etc. 

 

Points to be considered for good results 

 

1. Do not fill the pressure-cooker more than two-thirds. 

2. Put the weight on the cooker only after some steam has been formed and it starts coming 

out of the vent pipe. This makes sure that there is no blockage in the vent pipe. 

3. Once the pressure has been built, heat should be reduced and time noted. 

4. Cook for specific time according to the food being cooked. 

5. Before opening the pressure cooker, make sure that the pressure has dropped completely, 

which can be achieved by either allowing it to cool on its own or by cooling it under 

running water. 

 

Advantages 
 

1. Pressure-cooking saves time and fuel and thus is very economical method of cooking. 

2. Retention of nutrients is maximum in pressure cooking. 

3. By using the separate containers, more than one food can be cooked at one time. 

 

Disadvantages 
 

1. If proper precautions are not taken, as described earlier, it can be dangerous as it can 

burst. 

2. Food can be overcooked, if cooked for extra time than specified. 
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(4) Stewing 
  

This is a very gentle method of cooking, in which the food is cooked in a closed pan 

using only a small quantity of liquid. Once the liquid reaches the boiling point, the heat is 

reduced, and it is only allowed to simmer in it, which makes it a slow and long process. The 

amount of water left after cooking is only marginal i.e. 1 to 2 tablespoons which is served along 

with the food. Thus, the flavour of food is fully retained. The foods which are generally stewed 

are fruits, vegetables, meat etc. 

 

 Points to be considered for Good Results 
 

1. Use a pan with a tight fitting lid. 

2. Prepare the food and cut into moderate size pieces, so that it is convenient to serve. 

3. Use liquid only in sufficient amount as to half cover the food. 

4. Bring the liquid to boiling point and then simmer very gently until the food is perfectly 

tender.  

5. Serve the liquid left with the food only.  
 

Advantages  
 

1. Cheap cuts of meat which are tough or under ripe, fruits and vegetables can be prepared 

by this method, as the slow moist method of cooking softens fibres thus making the food 

tender. 

2. Meat and vegetable may be cooked and served together, making an appetizing dish. 

3. Food retains most of the nutrients and is full of flavour, thus very appetizing. 

 

Disadvantages 
 

1. It is a very slow method of cooking.  

2. It requires constant attention. 

3. A good amount of Vitamin C is destroyed because of the slow process of cooking. 

 

(5)  Simmering   
 

When foods are cooked in a pan with a well fitting lid at temperature just below the 

boiling point 82-99 degree congregates of the liquid in which they are immerse, the process is 

known as simmering. It is a useful method when foods have to be cooked for a long time to make 

it tender as in the case of cheaper cuts of meat, fish cooking, custards, kheer, vegetables, and 

carrot halwa. This method is also employed in making soups.  

 

Advantages  
 

1. Food get cooked thoroughly  

2. Scorching or burning is prevented.  

3. Losses due to leaching are minimum.  
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Disadvantages  

 
1. There is loss of heat sensitive nutrients, due to long period of cooking.  

2. It takes more time and more fuel is required. 

 

(6) Poaching 

  
This involves cooking in the minimum amount of liquid at a temperature of 80-85 degree 

centigrade. That is below the boiling point. Foods generally poached are eggs, fish and fruits. For 

poaching eggs, the addition of little salt or vinegar to the cooking liquid lowers the temperature 

of coagulation, Eggs cook quickly by poaching.  

 

Advantages  

 
(1) It is a very quick method of cooking.  

(2) Food is easily digestible since no fat is used.  

 

Disadvantages  

 
Food is bland in taste.  

Water-soluble nutrients maybe leached into the water.  

 

COMBINATION METHOD 

 

(1)  Braising  
 

It is a combination of two methods of cooking i.e. roasting and stewing. It is done in a 

suitable pan, which has a tight fitting lid. It is usually used for meats, which is first roasted on all 

sides and then placed in his pan. Stock or gray is then added which usually covers two-thirds of 

the meats. The lid is closed tightly, after adding flavoring and seasonings and then it is allowed 

to cook gently on fire as is done in stewing. It can also be done in an oven. When the meat is 

tender it is usually served with the little liquid, which is left in.  

 

Points to be considered for good results 

 
(1) Roasting should always be done uniformly so that even browning is achieved.  

(2)   For stewing use a pan with a tight fitting lid and right quantity of water. 

 

Advantages  
 

(1) The food is very tasty and full of flavor. Even most of the nutrients are retained.  
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Disadvantages 
 

(1) It is a time consuming method and requires constant attention.  

 

Many food preparations are made not by single method but by a combination of cooking 

methods.  

 

Vegetable Curry  : Sautéing and simmering  

 

Upma    : Roasting and boiling  

 

Met cutlet  : Boiling and deep fat frying  

 

Matar Paneer  : Frying and stewing 

 

 

 DRY HEAT METHOD   

 

1) Frying  

 

 This is a method of cooking in which the food is cooked by the heat of hot fat. Fat or oil 

can be heated to a much higher temperature, as compared to water and thus, as the food comes in 

contact with this heated fat, it gets cooked quickly. Fried food are very tasty and hence popular 

in our meals.  

 

 There are three types of frying: (1) Sautéing (2) Shallow fat Frying (3) Deep fat frying. 

 

a)  Sauteing  
  

 This means to toss the foodstuff in a little amount of heated fat, till it is partially cooked 

and absorbs the fat. The food is tossed occasionally or turned over with a spatula to enable all the 

pieces to come in contact with the oil and get cooked evenly. Sometimes the pan is covered till 

tender in its own steam. The product obtained in cooked by this method is slightly moist, tender 

but without any liquid or gravy. It is usually done as a pre-preparation step in many dishes e.g., 

Sautéing of vegetable in the preparation of vegetable pulao, or Sautéing of noodles, thin pieces 

of meat etc.  

 

b) Shallow fat Frying   

  
In this method a shallow pan like frying pan or an ordinary griddle is used in which the 

food is fried in little amount of fat. During frying it is turned over, so that it may be evenly 

browned on both the sides. In this case also, the fat used is usually absorbed by the foodstuff. 

The Preparation generally cooked by this method are Parantha, omellete, tikkes, pancakes etc.  
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 Some food contain sufficient fat in themselves like bacon and sausages. Hence these can 

be fried with the addition of any fat.  

 

c) Deep fat frying  

 
 The food is completely immersed in hot fat and therefore a deeper utensil like karahi and 

a large quantity of fat is required. The fat is heated in the karahi and as it becomes hot, the food 

to be fried is put in it which gets cooked quickly. Common preparations which are made by this 

method are poories, pakoras, cutlets, samosas etc. While deep frying care should be take to see 

that the fat does not get overheated, as the fat decomposes at high temperature, which not only 

spoils the taste of the food, but is even harmful for our body. At the same time if the fat is not hot 

enough, the food can break up and also absorbs extra fat, thus making it very greasy. Therefore, 

it is important to judge that the fat has been heated to the right temperature which can be done by 

the following ways:  

 
(a) When the fat starts giving a light smoke and becomes still it indicates that it has been 

heated to the right temperature.  

(b) If one inch square piece of bread becomes golden brown and crisp in 1minute, then the 

temperature of such fat is right for frying.  

(c) Similarly, an easy way is to just try a little piece of the food first and if fries all right, then 

proceed with the rest.  

 

  Both sweets and savories can be cooked by this method. Food cooked by deep fat frying 

has a much better appearance as compared to shallow fat frying as the food is evenly browned 

and is crisp. Though, initially large quantity of fat is required in deep fat frying but the net 

absorption of fat by the food is less in deep fried foods, as compared to shallow fried foods.  

 

Points to be considered for good results 

 

(1) Use fat with high smoking points as it can be heated to a higher temperature for example 

vanaspati and oils have a higher smoking temperature as compared to pure ghee, and 

hence should be preferred for frying. 

(2) See that the fat has been heated to the right temperature and maintain the temperature 

during frying so that the fat is not allowed to burn.  

(3) Make the food into a suitable size and shape and see that there are no cracks on the 

surface.  

(4) While deep frying products like cutlets, usually, a coating of breadcrumbs is used make 

sure that there is an even and firm coating and all excess bread crumbs should be 

removed otherwise they come out in the frying fat.  

(5) Do not put too many articles at one time as this lowers the temperature.  

(6) Turn the foodstuff frequently so that it is evenly browned on both sides.  

(7) Once the fat has been used for frying strain and store in closed containers in a cool place.  

(8) At the time of subsequent frying, the previous fat can be used but always add some 

amount of fresh fat.  

 

 



 52 

 

 

 

 

Advantages of frying  

 
(1) It is quick method of cooking.  

(2) Fried food is very appetizing and tasty. 

(3) Fried foods have better keeping quality e.g. poories can be kept for a longer time as 

compared to chapattis, without spoiling their taste and flavor. 

(4) Frying introduces variety in the meals, as fried foods are crisp in texture.  

(5) Fried foods have a higher satiety value.  

(6) It increases the calorific value of food.  

(7) In shallow fat frying, the amount of oil consumption can be controlled.  

 

 

Disadvantages of frying  

 
1. Fried foods are difficult to digest as the food gets covered with a layer of fat first. 

2. Due to high temperature the nutrient losses are higher particularly of fat-soluble 

nutrients.  

3. As fats and oils are expensive, it is not an economical method of cooking. 

4. Sometimes the food may become oily or soggy with too much absorption of oil. 

5. More attention is required while cooking and care should be taken to avoid 

accidents.  

6. Repeated use of heated oils may produce harmful substances and reduce the 

smoking points. 

 

2) Baking:  
                 

               It is cooking of food in hot air in a closen oven. The food to be cooked is kept in a 

preheated oven, where it is surrounded by hot air in the closen oven, thus getting cook by the dry 

heat. Usually the oven is heated to a particularly temperature according to the food which is to be 

baked and this temperature is maintained throughout the cooking procedure. The foods generally 

prepared by this method are cakes, biscuits, pies, pastries, pudding, vegetables, and potatoes etc.  

 

Points to be considered for good results 

 
1. The food should always be kept in a preheated oven.  

2. The temperature of the oven should be maintained throughout. 

3. Oven should be closed properly and should not be opened too frequently as the air 

from the outer atmosphere gets in and disturbs the temperature.  

4. Food should be baked till firm and light brown in color.  
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Advantages  

 
1.  The food cooked by baking is easy to digest.  

2.  Baked foods add variety to our meals.  

Disadvantages 

 
1.  It is a slow method of cooking and takes a longer time.  

2.  Specific equipments i.e. an oven is needed to use this method.  

 

3) Roasting  
  

              It is cooking the food uncovered in hot air i.e. by dry heat. This can be done in a tan 

door, in an even or in a thick heavy pan. Certain foods like chicken, joints of good quality meats, 

are roasted with occasional basting.i.e.addition of a little fat, so as to prevent the surface from 

drying add to an flavor, whereas vegetable likes potatoes, sweet potatoes, and bringers are 

roasted on a direct flame or in a oven without addition of any fat. Similarly, cereals like suji, 

broken wheat, and vermicelli etc. are roasted in a heavy bottomed pan with or without the 

addition of a little fat depending on the preparations to be made from them.  

 

Some foodstuffs can also be roasted in a suitable medium like sand or salt which gets 

heated faster and can retain the heat, so as to maintain the right temperature required by this 

method, They immediately puff up and are ready to eat.  

 

Thus the temperature required in roasting in generally higher than baking.  

 

Points to be considered for good results  

 
1. While roasting on the oven, the ventilation of the oven is very important and both the over 

and shelves should be throughoughly clean, otherwise the flavor is affected. 

2. The temperature should be maintained throughout.  

3. Avoid piercing of food while roasting, as the juices can escape. 

4. While roasting on an oven fire, the food should be turned frequently.  

 

Advantages  

 
(1) Compared to baking, it is quicker method of cooking.  

(2) A variety of foodstuffs can be prepared by roasting.  

(3) It requires less or no fat. 

(4) Flavor is improved.  

(5) It reduces the moisture content of food and improves keeping quality e.g. rava.  

(6) It is easy to powder e.g. cumin seeds after roasting.  

 

Disadvantages  

 
(1) The foodstuffs being roasted required constant attention.  

(2) Losses of nutrients like, amino acids occur when the food becomes brown.  
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4) Grilling or Broiling  

        

       It is cooking of food by direct heat over a hot fire or under a grill; this is also method of 

cooking of direct heat. Usually the food is put on grill bars and is cooked over direct heat with 

the help of little fat. The grill bars are first brushed with oil to prevent food from sticking and can 

be heated by charcoal, coke gas or, electricity. Since the heat is high, the foods get cooked 

quickly. Only first class cut of poultry, certain fish and vegetables like tomato, and mushroom, 

can be prepared this way, For example , the most common preparations is seekh kababs.  

 

Points to be considered for good results 

1.  The food should be basted occasionally with melted fat to prevent drying of the surface and 

to add flavor. 

2.  It should be turned frequently to prevent browning. 

3.  Proper care should be taken so that the food is uniformly brown on all the sides. 

 

Advantages 

  
1. The food prepared is of  delicacy and tasty.  

2.  It is a quick method of cooking.  

3.  It required less or no fat.  

 

Disadvantages  

 
1. Only good quality foods can be prepared by this method and hence it is an expensive method. 

2. It needs constant attention.  
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                   A BIRD’S EYE VIEW OF METHODS OF COOKING  

Dry Heat 

Method 

  

Toasting  

 

 

 

 

 

Cooking uncovered in hot air either 

in a spit, (ton door) in an oven or in 

a thick heavy pan with occasional 

basting. Can be used as a 

preliminary steps as in the making of 

(Bharta) or as a final process (roast 

potatoes)  

Good quality meats, chicken, 

vegetables like potato, sweet 

potato, and bringer cereals 

like suji, broken wheat 

vegmi-cilli.  

Baking  Cooking in hot air in a closen oven.  Bread, cakes, biscuits, fish, 

vegetables like, potato, 

stuffed tomato mushrooms.  

Grilling/Boiling  Cooking radiant or direct heat under 

a grill or over a hot fire. Also used 

as a final step to brown dishes as in 

augratin .  

Good quality meat, steaks, 

chops, fish, liver, kidney, 

chicken, vegetable like 

tomato mushrooms.  

Frying    

Deep fat Frying  Cooking food in heated oil or fat. 

Frying food in a large amount of fat 

in a deep pan. 

Poories, kachories, Koftas, 

cutlets, pakoras, samosas, 

gujiya, mathri, wadas, chips, 

fish.  

Shallow fat 

Frying 

It is done in just enough fat to 

prevent sticking.  

Eggs, paranthas, dosas, 

pancakes, cheelas, tikkis.  

Sautéing  Frying and tossing food in a small 

amount of hot fat in a frying pan 

with rounded sides. 

Vegetables like cabbage, 

beans, carrots, capsicums, 

beans, onions, sprouts.  

Moist Heat 

Method  

  

Direct  Done in ordinary steamer or by 

putting food in a metal sieve over a 

pan of boiling water and keeping it 

covered.  

Cabbage, fish, idli, dhokla, 

peas, beans, carrots.  

Indirect  Steamed by having the food in a 

covered dish placed in steam or over 

boiling water. 

Steamed, puddings and 

custards.  

Pressure 

Cooking  

A form of steaming in which water 

is boiled under high pressure, thus 

raising the temperature and reducing 

the cooking time. 

All types of foods.  

Stewing  Cooking in a covered pan using only 

a small quantity of liquid which is 

kept simmering.  

Cheap cuts of meat old 

fowls, tough, or under ripe, 

fruits and vegetables.  

Combination 

Method Braising  

A combined method of roasting and 

stewing. 

Various meats and 

vegetables.  
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Thus, we can say that we cook our food by various methods to make it appetizing 

irrespective of the method used for cooking; the heat treatment definitely affects the colors taste, 

flavor, and the nutritive value of the foodstuff. Similarly, other ingredients added during cooking 

i.e. fat, spices, vinegar, and soda etc. also have such effects. The changes which occur in food as 

a result of cooking are being discussed in the next chapter.  
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LESSON 12 

  

EFFECTS OF COOKING ON FOOD  

WAYS & MEANS OF PRESERVATION OF NUTRIENTS  

DURING FOOD PREPARATION  

 

 A number of changes occur in food during its preparation. To obtain acceptable food 

products, it is necessary to understand and manipulate these changes. Basically, the change is the 

net result of the changes of various components of food viz. its nutrients like carbohydrates, fats, 

proteins, their derivatives and water. In addition changes occur due to various inorganic, mineral 

components and a number of pigments, flavour components, vitamins, acids, enzymes etc. let us 

now talk about these changes in detail.  

 

A. Colour   

 

 Colour factors in food such as anthoayanins, carotenoids, chlorophyll etc, are affected by 

heat. In addition to heat, the acidity or alkalinity of the cooking medium, oxygen and presence or 

absence of metals, also contribute to colour changes when heated. In some cases, the colour 

changes that take place in food on cooking are desirable (as in baking) while in some other cases 

the changes may be undesirable (as in the prolonged cooking of cabbage).  The cooking 

condition should be so organized as to obtain the desired colour qualities in the cooked food.  

 

Chlorophyll: is the green pigment present in green plants, is not much affected by the heat. The 

colour of the green leafy vegetables is changed to olive green and then to the brown in the long 

run, especially when the medium of cooking is acidic i.e. in the presence of little vinegar or 

lemon juice. On the other hand cooking in the presence of baking soda i.e. in an alkaline 

medium, the colour intensifies or becomes bright green such bright colour look better in 

appearance, but cooking in an alkaline medium destroys vitamin C and the thiamine content of 

the food. To maintain the good colour of green leafy vegetables, it is advisable to cook them 

uncovered or leaving the pan uncovered for the first few minutes of cooking. 

 

Carotenoids: This is the yellow orange colour pigment found in yellow, orange and red coloured 

vegetables and fruits, like papaya, carrot, tomato and green leafy vegetables etc. this pigment 

remains unaffected by heat or acidic medium but turns slightly blue in alkaline medium. Thus, 

the colour of the vegetables and fruits containing carotene remains unchanged on cooking.  

 

Anthoyanins: This pigment is responsible for the red, magenta or purple colour of vegetables 

and fruits. It is found in black carrots, jamun, phalasas, beetroot, skin or bringjal etc. heat has no 

marked effect on this pigment, however, cooking in the acidic medium makes it lighter in colour, 

whereas in the presence of alkaline medium it turns to a bluish tinge.  

 
Flavones:   This is the white pigment present in vegetables like potato, cauliflower, onion etc.. 

This is also not much affected by heat or acidic medium, only alkaline medium makes it turn 

yellowish in colour.  
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The effect of various factors (solubility in water, acid, alkali and prolonged heating) is 

summarized in Table 1  

 

TABLE 1 

EFFECT OF VARIOUS FACTORS  

ON THE COLOUR OF PLANT PIGMENTS  

 

Name of the 

pigment  

 

Colour  Solubity in 

water  

Effect of 

Acid  

Effect of 

alkali  

Effect of 

prolonged 

heating  

Chlorophyll  Green  Slightly  Changes to 

olive green  

Intensifies 

Green colour  

Olive green  

Carotenoids  Yellow 

and 

Orange  

Slightly  Little effect Little effect Little effect 

unless excessive 

which may 

darken  

Anthoyanins   Red  Slightly 

soluble  

Stable (red) Purple or 

blue  

Little effect  

Flavones  White  Very soluble  White  Yellow  Darken if 

excessive  

 

 Thus we see that usual cooking medium generally does not alter the natural colour of 

vegetables and fruits, but if cooked in acidic or alkaline medium, it can be adversely affected, 

hence we should avoid the use of any acid alkali during cooking.  

 

 Apart from these characteristic changes in colour of fruits and vegetables, there are also 

marked significant differences in the colour of other food stuffs before and after cooking. For 

example, meat becomes brownish in colour from its original pinkish red, preparations from 

wheat flour attain a brownish colour on cooking, sugar syrup turns golden brown and finally dark 

brown in colour, as it is heated more and more.    

 

B. Texture  

  

 Cooking in general effects the texture of all foodstuffs. The cellulose present in them 

becomes softer and this makes the foodstuffs also softer for example, cooked vegetables are 

much softer than raw. Cooking in an alkaline medium softens the cellulose much faster and gives 

the foodstuffs a mashy appearance whereas cooking in an acidic medium makes the texture hard 

and such foodstuffs have to be cooked for a longer period.  

 

 The starch granules present in the raw foodstuffs get gelatinised in the presence of moist 

heat i.e. when they are cooked in the presence of water, they absorb water and swell up, thus 

becoming softer and softer and finally some granules even burst and release the starch into the 

medium. This makes the foodstuffs easily digestable. Such changes are seen in cooking of 

pulses, rice, potatoes etc, as they are rich in starches. On cooking, proteins get coagulated, for 
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example egg white, but if over cooked they can become hard and over-cooking also renders the 

proteins indigestible.  

  

 The texture of the food, after cooking is also dependent on the method which is used for 

cooking. All the moist heat methods i.e. boiling, steaming, pressure cooking and stewing makes 

the foodstuffs soft and tender. For example, the texture of cooked rice and pulses is soft and 

tender, as compared to their raw state. Frying and roasting usually gives a crisp texture to the 

foodstuffs. Similarly, baking and grilling also make the foodstuffs soft and give them some 

crispness.  

 

 

C. Flavour and Taste  

 

 The natural flavours and taste of the food is somewhat changed after cooking. However, 

the flavour and taste can be made to cater to one’s taste buds with the help of appropriate spices 

and condiments. The spices and other flavouring agents used while preparing food and 

combination of the natural flavours and taste of the foodstuffs imparts a characteristic flavour 

and taste to the cooked food. The use of fat brings tenderness in texture of cakes and biscuits and 

frying makes the food crisp.  

 

 Flavour is sensed by taste and smell, the two sense organs of the body. Good flavoured 

food encourages formation of saliva in mouth which is helpful in digesting food.  

 

 

D. Nutrients  

 

 

Carbohydrates: Starch, sugar, gums, cellulose are important carbohydrate found in foods. On 

cooking the starch granules in foods swell as they absorb water. This process is called 

gelatinization and is in fact  the reason for the thickening of soups, curries, stews to which corn 

flour  paste is added. Gelatinization takes place in all starch containing foods such as potatoes on 

heating in the presence of moisture.  

 

  Dry heat causes the starch to break down into smaller molecules called dextrins. For 

example, in the toasting of bread or making of chapattis or rotis. Dextrins have a mildly sweet 

flavour.  Sugar on heating from syrup with water. On further cooking syrup thickens and changes 

colour. This is due to a process called caramelization.  The brown, thick liquid formed is called 

caramel and is used in a number of preparations such as custard, cakes. Ordinary cooking causes 

little loss of carbohydrates. Celluose is not digested by humans but becomes softer on cooking 

and is helpful in smooth movement of food through digestive tract.  

 

Proteins: Proteins harden and solidify or coagulate on cooking. The liquid sets on heating and 

becomes solid. This is the process of coagulation. However, milk protein is an exception. Unlike 

other proteins it does not coagulate. It is important to cook proteins to the right extent because 

proteins shrink and becomes harder on overcooking. This also renders them dry and rubbery 

which is indigestible.  
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Excessive heating of foodstuffs also affects the nutritive valve of proteins. Sugars like 

glucose and lactose form complexes with ammo acids like lysine. These complexes cannot be 

broken down by the protein digesting enzymes. The result, of course, is that these amino acids 

are no longer available to the body.  

 

Some pulses like soyabean and bengal gram contain certain substances which hinder the 

digestion of the proteins of these foods by the enzyme trypsin present in our intestines. During 

cooking these trypsin inhibitors are destroyed. This is why it become important not to consume 

these food raw. In fact, the digestibility of protein in several foods improves as a result of 

moderate heating in day to day cooking.  

   

Fats & Oils: Ordinary cooking has no effect on fat, but prolonged heating, as in the case of 

frying for long periods thickens and darkens the fat. A part of essential fatty acids present in fat 

are destroyed and toxic polymerized products are formed. These changes are accompanied by 

changes in flavour also, which may not be acceptable. Fats and oils, become rancid by action of 

air (oxidized) water (hydrolysis) and enzymes. These changes must be minimized, so that the 

food in which fat is used remains acceptable.    

 

Minerals: There is no loss of minerals in normal cooking procedures. If cooking water is 

discarded (a small fraction) water soluble minerals may be lost.  

 

Vitamins: Thiamin and Vitamin C are two vitamins, which are most affected by cooking. The 

losses may occur due to dissolved nutrients being discarded or destruction due to exposure of 

heat in cooking. The amount depends on the combination of these factors. Discarding the 

cooking water accounts for a loss of nearly 20-25 per cent of thiamin depending on the quantity 

of water used in cooking. If sodium bicarbonate is added to pulses during cooking, most of the 

thiamine is destroyed.  

 
Vitamin C is the most liable vitamin lost during washing vegetables after cutting, 

exposing cut vegetables to air for long periods before cooking and/or serving and leaching of 

vitamin C in the cooking water which is later discarded, amounts to a loss of 10% to 60% 

depending on the vegetables cooked and the method of cooking used.  

 

 Loss of riboflavin during cooking occur in four ways (i) exposure of the food during 

cooking to strong light, (ii) loss of riboflavin due to heat (iii) loss of riboflavin due to leaching by 

discarding excess of cooking water and (iv) loss of riboflavin due to addition of cooking soda 

during cooking of dal and vegetables. Bottled milk exposed to strong sunlight losses a part of 

riboflavin present.  

 

Loss of other water soluble vitamins are mainly due to heat or loss in water.  

  

Vitamin A and Carotene are insoluble in water, so no loss occurs by discarding cooking 

water. There is slight destruction of vitamin A and carotene during cooking in water due to 

oxidation by air. Frying, baking, roasting and toasting causes considerable losses of vitamin A 

and Carotene.  
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Ways and Means of Preservation of Nutrients during cooking  

 

As already said we cook food for various reasons and by different methods. Cooked food 

has its known characteristics—flavour, taste, texture and colour. Apart, from some beneficial 

effects on the food after cooking, significant amounts of some nutrients particularly vitamins and 

minerals, are also lost during cooking, as discussed previous sections. However, by judicious 

preparation of foods, these losses can be minimized to a large extent.  

 

Cooking of food involves the pre-preparation of food i.e. before actually subjecting it to 

any heat treatment and the actual cooking of food. The ways to conserve nutrients lost during 

cooking can hence be covered under two heads:  

 

1. Conservation of nutrients lost before cooking. 

2. Conservation of nutrients lost during cooking.  

 

 

(1) Conservation of nutrients lost before cooking 

 

 

(i)   Wash the vegetables before peeling and cutting. Washing the vegetables after peeling 

and cutting results in loss of water soluble vitamins and minerals, which also get 

drained out with dirt, dust and other micro-organisms. 

(ii)  Peel vegetables thinly. Potatoes, sweet potatoes and beetroots can be peeled after 

boiling.  

(iii)  Cut the vegetables only at the time of cooking and not long before cooking, as due to  

exposure to air, some vitamin are lost. Also cut them into moderate size pieces and not 

very small, because cutting into a small pieces increase the exposed surface area, thus 

increasing the losses.  

(iv)  Even dry foodstuffs like rice and pulses should not be washed excessively before  

cooking as the nutrients are leached in water.  

(v)    Similarly meats and poultry should not be excessively washed before cooking.  

(vi)   Unsifted wheat flour should be used as the bran contains minerals and vitamins.  

(vii)  Use acid foods, such as lime juice, tomato, vinegar or curd in salad. It helps to retain 

the  vitamin C value of the salad items.  
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(2) Conservation of nutrients lost during cooking  
 

5. Always use pressure-cooker to cook food, as it conserves nutrients to the 

maximum. 

6. Do not cook food in excess water. If there is water left after cooking, then use the 

water in some other preparations. For example, rice water can be added to pulses 

and water left after boiling the vegetables can be used to make soups.  

7. Do not use cooking soda while cooking food, as its use results in loss of vitamins, 

especially thiamine and vitamin C.  

8. Cook vegetables for the least time. For this add the vegetables to boiling water 

and cook them covered.  

9. Do not fry in overheated fat or oil.  

10. Cook food according to the quantity needed, so that it does not get stale. If at 

anytime cooked food is left, store it at low temperature like in a fridge to 

minimize losses in nutritive value.  

11. Cook the food just before serving, so no reheating is required, as reheating further 

destroys the nutrients.  

12. Avoid exposure to direct sunlight.  

 

 Thus adopting of the above mentioned ways in the preparation of food helps to conserve 

the nutrients which can otherwise be lost. Not only the nutritive value of our diets can be 

increased by conserving nutrients during preparation, but even the amount of nutrients present in 

foodstuffs and their availability can be increased by simple technologies. These methods are –  

 

 a. Germination  

 b. Fermentation  

 c. Fortification and Enrichment  

 

 The first two that are – germination and fermentation can be carried out easily at home, 

but fortification and enrichment is essentially a technology adapted at the industrial level.  

 

 (a)  Germination: Germination is the process, whereby a new plant emerges from the 

seed, as marked by the presence of growing root and shoot, the nutrition for this new plant comes 

from the embryo of the seed. Germination can be done for whole cereals and pulses. The process 

consists of soaking, the pulse or cereals overnight, followed by wrapping them in a moist thin 

cloth preferably muslin cloth. The pulses cereal must be kept in a dark and humid place. Water 

should be sprinkled on the cloth occasionally. Germination process is said to be complete – when 

about half inch long roots and shoots have appeared and it usually takes 24 to 48 hours. The 

nutritive value of these germinated grains is increased many fold, as compared to the dried 

grains.  
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Effect of Germination on nutritive value  

 
1. During the germination process vitamin C is synthesized in the growing shoot thus 

resulting in increase in the vitamin C content of germinated cereal or pulses, which 

otherwise have almost negligible content. For example, 100 grams of whole green 

gram (moong) has almost no vitamin C content, but after sprouting or germination of 

1-2 days the vitamin C content is around 60-80 mgs. 

2. There is also an increase in the content of B group of vitamins in these germinated 

pulses and cereals. 

3. Dry pulses and cereals contain certain non-nutritional factors, such as tannins, 

phytates and trypsin inhibitors. Tannins and phytates hinders in the absorption of iron 

and calcium in the body, trypsin inhibitors prove to be an obstacle in the utilization of 

proteins. All these non-nutritional factors are destroyed to a large extent on 

germination, thus increasing the availability of the nutrients present in them, 

Destruction of phytates, tannins and increase in vitamin C content by germination in 

turn promotes absorption of iron in the body.  

4. Germinated cereals and pulses are more easily digestible. Consumption of whole 

pulses results in flatulence in some individuals, which can thus be overcome by 

consuming germinated pulses.  

5. Digestibility can be increased as complex substances are converted to simple 

substances e.g. starch to amylase.  

6. Availability of proteins and amino acids is increased. 

7. Germinated pulses can be easily in co-operated in our daily diet in a number of ways. 

They can eaten raw, as chat or in salads or can be used in different preparations, such 

as stuffed paranthas, tikkes, pulao etc.  

 

b)  Fermentation -  Fermented food products are quite popular in world over. In India also 

preparations like idli, dosa, dhokla, uttapam, bread, naan, curd etc. are all examples of fermented 

food preparations.  

  

 Fermentation is a process in which by the action of bacteria, the complex carbohydrates 

are broken down into simpler carbohydrates. Fro the fermentation process to initiate, some kind 

of bacteria’s are needed which are either present naturally in the foodstuffs or can be introduced 

artificially, as yeast.  

 

 These bacteria then act on complex carbohydrate and cause their break down into simpler 

carbohydrates which are further broken down to ultimately release carbon-dioxide. The 

fermentation process is thus marked by the production of carbon-dioxide which helps to rise and 

increase in volume, hence making it lighter, Fermented foods also have a typical sour taste.  
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Effect of fermentation on nutritive value 
 

1. Fermentation results in an increase in content of vitamin of B-group especially 

thiamin’s, riboflavin and niacin. 

2. It also results in destruction of phytates and trypsin inhibitor, thus increasing the 

availability of other nutrients like iron, calcium and proteins. 

3. The resultant product is light and easily digestible as fermentation break down the 

indigestible protective coating and cell wall both physically and chemically, making 

the structure more permeable to the water of cooking as well as to man’s digestive 

juices.  

4. Texture and taste is improved.  

5. Quality of protein is improved as availability of some amino acids increases.  

6. Shelf life of food product can be prolonged e.g. milk is converted to curds.  

 

 Thus, both germination and fermentation process have beneficial effects on the nutritive 

value of food and can be easily carried out at household level.  

 

C)  Fortification and Enrichment – Fortification signifies the addition of a specific nutrient 

to a food product which is lacking in the foodstuff or is present in limited amounts. For example, 

common salt is fortified with iodine, bread is fortified with lysine to enhance its protein 

utilization. Similarly, vanaspati is fortified with Vitamin A and Vitamin D. 

 

 As evident from the above examples fortification is usually done in such foodstuffs 

which are consumed commonly by people so, as they can avail of its beneficial nutritional 

effects.  

 

  Thus, fortification is a very important method to increase the nutritional value of 

foodstuffs.  

 

 Another process, similar to fortification is enrichment. Enrichment means the addition of 

such nutrients to foodstuffs which were originally present in whole wheat, but they are lost in the 

processing, of wheat into flour particularly refined flour which is used for making bread. Thus, 

bread does not have these vitamins present in it, but it can be enriched with vitamins of B-group 

i.e. they can be added artificially during the process of bread making, thus making it more 

nutritious.  

 

 Both fortification and enrichment can only be carried out at industrial level.  

  

 Thus, by taking proper care during the preparation of foodstuffs the nutrients present in 

them can be conserved at a large extent. Use of simple household methods like germination and 

fermentation can further enhance their nutritive value and these can be easily carried out at 

household level without incurring any extra expenditure. The food thus prepared will not only be 

more nutritious, but also more interesting and tasty.  
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LESSON 13 

 
 

 

POTABLE WATER AND DOMESTIC PURIFICATION OF WATER 
 

 

 Water is essential for life as about 60-70% of the body weight is composed of it. 

Necessity is that this water should be safe. It is the lack of safe water which attributes to much of 

ill-health in India and other underdeveloped countries. A survey conducted by WHO in 1975 on 

community water supplies revealed the fact, that in India, while 80 per cent of the population in 

urban areas has access to community water supplies, only 18 per cent of the rural population, had 

reasonable access to safe water. 

 

 There can be no state of positive community health without safe water supply. It has been 

shown that the rate of the diseases go down with the improvement in the quality of water supply. 

It has been shown that in Uttar Pradesh, Cholera death rate decreased by 74%, typhoid death rate 

by 63.6 per cent and dysentery death rate by 23.1 per cent and the death rate by diarroheal 

diseases by 42.7 per cent, when water supply was qualitatively improved. It will not be wrong to 

assume that provision of safe drinking water supply is one of the most effective ways for 

improving the heath of a community. 

 

 The WHO is committed to the attainment of the global target of “Water for All by 1990” 

which is one of the targets of “Health for All by 2000 A.D.” 

 

What is Safe Water? 

 

 The question that arises now is that should be termed as safe water. A safe Water is one, 

That cannot harm the consumer, even when ingested over prolonged periods. Water may be safe, 

but if it has an unpleasant taste or appearance, it may drive the consumer to other, less safe, 

sources. Drinking water therefore should be not only completely safe, but agreeable to use or 

wholesome. Such supply may be termed “acceptable” or “potable”. Safe and wholesome water 

is defined as water that is :  

 

(i) free from pathogenic/agents; 

 

(ii) free from harmful chemical substances e.g., lead, iron or zinc etc; 

 

(iii) Colourless, odorless and pleasant to taste; and 

 

(iv) Usable for domestic purposes. 

 

 

Water may be termed as polluted or contaminated, if it contains infective and parasitic 

agents, poisonous, chemical substances, industrial or other wastes or sewage. 
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DOMESTIC PURIFICATION OF WATER 

 

 

Three methods are used generally, either singly or in combinations. These are : 

 

(a) Boiling 

(b) Chemical Disinfection 

(c) Filtration 

 

(a) BOILING  
 

 Boiling is quite an effective method of purifying water at home level, if the water is 

bought to “rolling boil” for 5-10 minutes. It kills all the bacteria’s, spores, cysts and yields 

sterilized water. It also removes the temporary hardness of the water by driving off carbondixide 

and precipitating calcium carbonate. However, the taste is altered but it is not harmful. The only 

disadvantage is that it does not provide any “residual protection” against subsequent microbial 

contamination of water. Water should be boiled preferably in the same container in which it is to 

be stored , to avoid contamination during storage. 

 

(b) CHEMICAL DISINFECTION 

 

(i) Bleaching Powder 

 

  It is white amorphous compound and is called as chlorinated lime (CaOCl2). 

When fresh, it contains about 3.3 per cent of “available chlorine”. However, it is an unstable 

compound and looses its chlorine content on exposure to light, air, and moisture, Therefore, it 

should be stored in a cool, dark and dry place and in container that is resistant to corrosion. 

 

  The principle to chlorinate is to ensure a “free” residual chlorine of 0.5 mg. i.e. at 

the end of one hour contant. Highly turbid waters are not suited for direct chlorination. Table I 

gives the amount of bleaching powder required to disinfect certain amounts of water. 

 

(ii) Chlorine Solution 
 

 It can be made form bleaching powder by mixing 4 kg. of bleaching powder of 25 per 

cent available chlorine with  20 liters of water to obtain a solution of (five) 5 per cent available 

chlorine. The chlorine solutions of different strengths are available in the market. It is also 

subject to losses on exposure to light and storage, therefore, it should also be kept in a cool, dark 

and dry place in a closed container. 

 

(iii) High Test Hypochlorite (HTH) 
  

 It is calcium compound with 60 to 70 per cent available chlorine. It is more stable and 

deteriorates much less on storage. Solutions prepared from HTH are also used for water 

disinfection. Table I shows the amounts needed of HTH to disinfect certain amounts of water.  
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TABLE I 

Amounts of Chemicals needed to Disinfect 

Water for Drinking * 
 

Water 

 

 

(M
3
) 

Bleaching 

Powder 

(25-35%) 

               (g) 

High Strength 

Calcium 

Hypochlorite 

(70%) (g) 

   Liquid Bleach 

  (5% Sodium 

   Hypochlorite) 

      (ml.) 

   1 

1.2 

1.5 

2.0 

2.5 

   3 

   4 

   5  

   6 

   7 

   8 

 10 

 20 

 30 

 40 

 50 

 60 

 79 

 80 

100 

200 

250 

300 

400 

500 

 2.3 

    3 

 3.5 

    5 

    6 

    7 

    9 

   12 

   14 

   16 

   19 

   23 

   50 

   70 

   90 

 120 

 140 

 160 

 190 

 230 

 470 

 580 

 700 

 940 

            1170 

    1 

 1.2 

 1.5 

    2 

 2.5 

    3 

    4 

    5 

    6 

    7 

    8 

  10 

  20 

  30 

  40 

  50 

  60 

  70 

  80 

100 

200 

250 

300 

400 

500 

 

    14 

    15 

    21 

    28 

    35 

    42 

    56 

    70 

    84 

    98 

  110 

  140 

  280 

  420 

  560 

  700 

  840 

  980 

1100 

1400 

2800 

3500 

4200 

5600 

7000 

 

      * Approximate dose – 0.7 mg of applied chlorine per litre of water. 

  Source : Social & Preventive Medicine by Park & Park 
 

(iv) Chlorine Tablets 
 

  These are available under various trade names in the market. These are good for 

disinfecting small quantities of water, but are expensive. The National Environmental 

Engineering Research Institute, Nagpur has formulated a new type of chlorine tablet which is 

available in different strengths in market and are 15 times better than ordinary halogen tablets. A 

single tablet of 0.5 g is sufficient to disinfect 20 litres of water. 
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(v) Iodine 

  

 In case of emergency, 2 drops of 2 per cent ethanol solution of iodine can be used for a 

contact period of 20 to 30 minutes to infect one litre of water. High cost, and the fact that it is 

physiologically active (thyroid activity) are its major disadvantages. 

 

(vi) Potassium Permanganate  
 

 Once widely used, it is no longer recommended for disinfecting water. The reasons are 

(a) It is a powerful oxidant, but not a disinfectant and (b) alters the color, smell and taste of 

water. 

 

(C) FILTRATION  
 

 At domestic level, ceramic filters such as Pasteur Chamberland filter (Fig:1), Berkefeld 

filter (Fig:2) and “Katadyn” filter may be used. The essential part of a filter is “the candle”, 

made up of porcelain in the Chamberland type and of infusorial earth in the Berkfeld filter. In 

Katadyn filter, the surface of the filter is coated with a silver catalyst, so that the bacteria coming 

in contact with the surface are killed by “oligodynamic” action of the silver ions, which are 

liberated into the water. Filter candles are able to remove bacterial, but not viruses. These 

candles are clogged with impurities and bacteria. From time to time (at least once a weak), they 

require cleaning by scrubbing with hard brush under running water and boiled. Thus, the ceramic 

filters are effective in purifying water, but they are not quite suitable under Indian conditions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Pasteur’s Chamberland Filter.                            Fig. 2 Berkefeld Filter 
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LESSON 14 

 

FOOD PRESERVATION 

 
Some foods such as fruits are available in a particular season only. Many crops are 

harvested only once a year. Therefore, at a particular time some foods are abundantly available 

and the same foods are not available in other seasons. To make the food available throughout 

year is one form or other, different methods to preserve food (when they are available in 

abundance) were practiced by human civilization. The basic principle in all the methods is to 

avoid food spoilage, so that it lasts long.   

 

To sum up, we can say that food preservation is the science of keeping food unspoiled 

using different techniques and methods. We may be able to preserve food for one day, two days 

or for a year, depends on the method and material used to preserves it.  

 

Spoilage of food  

 

The first question that comes to one’s mind is to know the reasons of spoilage of food. 

There are a number of reasons for food spoilage, which are listed below.  

 

1) Action of Enzymes: The enzyme present within the food itself brings about some 

desirable and some undesirable changes in food. The desirable changes are e.g. the 

change of color of tomato from green to red, ripening of fruit, introduction of sweetness 

in the fruit etc. However, once the fruit is ripened, the enzyme continue its action and the 

fruit overripe and then it is spoiled. Most of the enzymes present within the food are 

active at 10
o
 - 60

 o 
C and are destroyed above 80

 o 
C.  

 

2) Action of Microorganism: Microorganisms such as bacteria, mould and yeast, bring about 

both favorable and unfavorable changes. Desirables change may include fermentation of 

bread dough or making of curd from milk etc. Unfavorable changes may include 

conversion of sugar in the food to alcohol. These microorganisms are very tiny and 

cannot be seen with naked eyes. They multiply at optimum temperature (25
o
-40

o
) in the 

presence of moisture. When the temperature of the food is changed, the activity of the 

microorganism is affected. Enzyme or microbial activity can be prevented or arrested by 

reducing moisture content also. These microorganisms produce toxins in the food, which 

are harmful for humans. Microbial contamination is very difficult to prevent as the air 

and soil are full of microbes activity.     
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Principle of food Preservations  
 

1) Principle of Asepsis – As far as possible we should make sure that microorganism do not 

enter the food. The methods using this principle are: use of salt, sugar, oil, and vinegar as 

preservatives, use of nitrogen gas as a medium in canned foods.  

 

2) Removal of Moisture – Microorganism as well as enzymes require presence of moisture 

for their growth and action. If the moisture content is reduced, the growth of 

microorganism  and the activity of enzymes can be arrested to a great extent e.g. drying 

of fruits and vegetables, pulses cereals, milk etc.  

 

3) Killing of Microorganisms and Destruction of Enzymes -The food can be preserved by 

killing the microorganisms and the enzymes. The methods of food preservation using this 

principle are boiling, blanching, pasteurization and irradiation sterilization.  

 

4)  Retarding the growth of microorganisms & the activity of enzymes - The microorganisms 

grow rapidly at temperature from 10
o 

– 60
o
C. The growth of microorganisms can be 

retarded at low temperature and is stopped at freezing temperature Methods using this 

principle are, refrigerators, freezing, use of preservatives eg. salt, vinegar, sugar and 

chemical preservatives.  

 

 

Advantages of Preservation   

 

1. Availability- Preservation of food helps in making the food available throughout the year.  

 

2. Economical- It is economical as we preserve a particular food when it is seasonally 

available and cheap and use it when it is not available.  

 
3. Avoid spoilage of food – With the help of different techniques the food is used when 

abundantly available and not wasted e.g. making of tomato ketchup when tomatoes are 

available making of mango syrup/pickle etc.  

 
4. Variety in food- It brings variety in our food e.g. use of lime pickle, squashes, papaddum 

etc.   

 
5. During Natural calamities - In natural calamities e.g. floods, draught etc. canned and 

tinned food are conveniently distributed and used as they are easy to carry.  

 
6. Easy to Carry- When traveling some preserved foods are easy to carry as they cannot be 

spoiled e.g. chutney, pickles, packed foods, tinned foods etc.         
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 METHODS OF PRESERVATION 

 

1.  FOOD PRESERVATION BY HEAT:  

 
 Bacterial destruction by heat depends upon the degree of heat and the length of 

time it is applied. It is based on the principle that most of the microorganism die when 

heated above 60
0
 C.  

 

a)  Pasteurization: Of all the foods, milk is most susceptible to contamination. When milk is 

pasteurized, these pathogenic bacterias are killed. This milk, if kept refrigerated for the 

specified period, can be consumed as such without boiling. Pasteurization does not 

appreciably change the colour or the flavour of the milk but it gives the milk a slightly 

caramelized flavour. Milk is pasteurized by two methods; 

 

a. The holding process in which milk is heated to at least 62
0
 C (143

0 
 F) and kept at 

that temperature for at least 30 minutes.  

b. The high temperature method in which milk is heated upto 71
0 

C (160
0 

F ) and 

kept at that temperature for at least 15 seconds.  
 
 

 

b) Boiling: Boiling at homes kills most of the bacteria. Water, when boiled for 5 minutes, 

sterile it. Boiling kills bacteria but does not destroy the spores of some of the bacteria’s 

such as toxins produced by these bacteria’s are not inactivated even with prolonged 

boiling; but botulism is destroyed with boiling for 10 minutes. Cooking with the pressure 

cooker will kill bacteria and also destroy the spores of clostridium botulism and 

perfringens   

 

c) Canning: Food to be canned should be of good quality, The food is first selected, 

blanched and put in proper medium e.g. acidic, saline or syrup. The medium helps to 

keep the bacteria away and those already present in the food are not able to multiply 

because of acidic, saline or sugar medium. The can or the bottle in which the food is to be 

preserved is also sterilized by boiling it in water.     

 

 It is important to ensure that the containers, lids, equipments used (such as tongs, 

boards etc.) as well as food to be preserved are all in a sterile condition at the time of 

packing. For moist foods such as ketchup or chilly sauce or fruit juice, the bottles should 

be sterilized and allowed to remain in simmering water bath till they are used. 

Alternatively the bottle can be sterilized after packing by heating in simmering water for 

30-40 minutes.  

 

 In case of jams and pickles, the bottles should be thoroughly cleaned with hot 

water and soap. The bottles and lids may be either sterilized as suggested above or kept in 

sunlight till they are quite hot, covered with clean plate or towel (also dried in the sun) till 

ready for use. Pickles, jams should be transferred immediately after preparation. It is 

absolutely important to clean the work space and use only clean towels for wiping the 

sides of the bottles. The hands should also be scrubbed clean. By taking these sample 

precautions, the spoilage of prepared food can be prevented.   
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2.  PRESERVATION AT COLD TEMPERATURE:  
     

a) Refrigeration: Refrigerator works on the principle that bacterial and enzyme activity are 

kept down at low temperatures. This principle can be employed to prolong the life of 

perishable commodities like milk, cheese, vegetables, and fruits.  

 

  The refrigerator is set at a particular temperature and goes into action as soon as 

the temperature rises. Because of the low temperature, the moisture in foods, if kept open, 

accumulates as a thick layer of ice in the freezer. Foods should therefore be kept covered. 

This also prevent food from acquiring the flavour of other foods for instance, cut fruits 

and onion if placed open, impart their flavour to milk, water etc. They should be kept in 

closed containers or wrapped with cellophane or aluminum foil. Whole fruits and 

vegetables such as apple and cabbage can be wrapped in newspaper to keep fresh for a 

longer time. Hot foods should be allowed to cool before placing them in the refrigerator. 

Also, the top shelves maintain lower temperature than bottom ones and the food must be 

placed accordingly. For instance easily perishable foods such as milk must be kept in the 

upper shelves whereas, vegetables, fermented food can be kept at lower shelves.            

 

  Refrigeration has been largely responsible for the tremendous variety of food 

available all over the country in season and out. By means of refrigeration foods can be 

kept for long periods of time in commercial cold storage rooms and they can be kept in 

the home refrigeration to reduce the number of trips the homemaker makes to the market.  

 

b) Freezing: In quick freezing method, the bacteria are unable to grow and enzymes are 

inactivated. Because frozen foods contain bacteria and enzymes in a dormant state, it is 

essential that foods be maintained at – 18
0
 C (0

0
F) or lower until they are to be used. 

Bacteria begin to multiply and enzyme begin to bring oxidative changes as soon as food 

begins to thaw. These changes are rapid if the food is allowed to stand at room 

temperature for some time, fully thawed food should not be frozen again since further 

deterioration in quality will occur. 

 

  Dehydration is the process by which surplus water is sought to be removed 

without decreasing the taste and nutritive value of food. Preservation of food by drying is 

one of the oldest method of food preservation. 

 

3.  DEHYDRATION 
 

Dehydration: Dehydration is the process by which surplus water is sought to be removed 

without destroying the taste and nutritive value of food. Preservation of food by drying is 

one of the oldest method of food preservation.   

 
For centuries people all over the world have dried fruits, vegetables and fish. The 

slow drying in the sun results in the removal of sufficient moisture to prevent bacterial 

and mould growth. Food preserved by this method include immature legumes, fruits such 

as raw mangoes, figs, raisins, apricots and amla, leaf greens, herbs etc.  
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More generally foods are partially cooked or otherwise treated before 

dehydration. Such products includes papds, roots and tubers, macaroni and vegetables 

like brinjal and bitterguard. Salt is usually added to meat and fish to draw out water and 

hasten the process of drying. Commercial dehydration result in products that have no 

more than 4 to 5 percent moisture Dried foods possess the advantage of light weight and 

small volume and are easily transported and stored.  
 

Freeze-drying consists of placing the frozen food under vacuum to remove water 

and packaging in the presence of and insert gas such as nitrogen. 
 

4) CHEMICAL PRESERVATION  
 

Many household items like sugar, salt, spices, vinegar, lemon etc. are used in 

addition to chemicals to preserve food.  
 

Sugar is used in high concentration for the preparation of jams, jellies  and 

preserves. The water is made unavailable to the microorganism and hence spoilage will 

not occur. However, moulds may grow on the surface of these foods if sterility is not 

maintained.  
 

Salt is also used for preservation in brinning and pickling. Amla, citrus fruits, 

mangoes and vegetables are preserved by this method. The presence of salt at a high 

concentration prevents the water from being available for bacterial growth. This is 

because when the concentration of salt in the water in higher than that in the bacterial 

cells, water cannot be absorbed by the cellular membrane. Rather the flow will be in the 

opposite direction and the cells will be depleted of their water content and shrink. This 

will account for shrinking of tender mangoes when preserved in brine.  
 

When the medium in which the food is preserved is strongly acidic, most 

organism cannot survive. The use of vinegar for the preservation of pickled vegetables, 

tomato sauce, ketchup etc. ensures such an acid medium is formed.        
 

 Similarly oil is used in the making of pickles. A top layer of oil is formed, which 

prevents the microorganisms in the air from coming into contact with the food. Coating 

fruits such as lemons with this layer of oil can keep them fresh for a longer time.   
 

Chemical Preservatives- Chemical preservatives including benzoic acid (or benzoates) 

and sulphur dioxide  (or sulphates) are used, but these must be used with caution, because 

if used above prescribed concentrations, they are harmful for e.g. sodium benzoate is 

used in some foods upto a concentrative of 0.1 percent if labels specifically indicates its 

use. Sulphar dioxide is used in the drying of some fruits to lessen darkening. Meats have 

been cured by smoking, salting and treatment with nitrates. Pesticides are sprayed over 

fruits, vegetables and food greens to prevent spoilage. If used beyond safety levels they 

are highly toxic.       

  


