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CHAPTER-1   

FOOD, NUTRITION AND HEALTH 

 It is rightly said that health is the real wealth. To maintain good health, next to air and 

water, the food we eat play a vital role and is the basic to our existence. It is not only a means 

of satisfying hunger but also essential for keeping body and soul intact. Variety of foods should 

be consumed to meet the bodily needs for different functions. Various foods such as cereals, 

pulses, milk and milk products, vegetables and fruits, meat, egg, fat and sugar can give a 

satisfactory balanced diet. Basic knowledge regarding food and nutrition is very important for 

us to incorporate positive nutritional behavior into our everyday lives.  After reading this 

chapter you will be able to understand 

 Food, Nutrition, Health and related terminology  

 Functions of food  

 Classification of food  

 Balanced Diet 

 Food guide pyramid 
 
 Food, Nutrition, Health and related terminology  

 We must eat to live and what we eat will influence our ability to keep well, to work and 

to lead a happy and healthy life. Nature has provided us with a large number of food stuffs. 

Food is defined as anything edible, which nourishes, removes hunger, gives satisfaction and 

renews strength of the body. Food is made up of small chemical units called nutrients. Food 

vary considerably in appearance, taste, flavor, texture and composition. A food is generally 

known as a rich source by the nutrient that it has in substantial amounts. For example a 

comparison of nutrient composition of whole green gram dal and amla  in the table 1 clearly 

shows  richness in a particular nutrient i.e. protein and vitamin.  

    Table 1 Composition of whole green gram and amla per 100 gram. 
Nutrients Whole green gram Amla 

 
Protein, g 24 0.5 
Fat, g 1.3 0.1 
Carbohydrates, g  6.7 13.7 
Total minerals, g 3.5 0.5 
Vitamin C, mg 0.0 600 
Moisture, g 10.4 81.8 

  Major nutrients are carbohydrates, proteins, fat (lipids), vitamins, minerals, water and 

roughage. Nutrition is directly related to food intake and the changes it undergoes, till it is finally 

utilized by the body. Hence, Nutrition is the process by which an organism ingests, digests, 
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absorbs, transports and utilizes nutrients and disposes off their end products. In simple words, 

nutrition is “Food at work” in the body. A person is known to be in the state of good/optimum 

nutrition when the essential nutrients are supplied and utilized to promote highest physical and 

mental health throughout one’s life. It improves the nutritional status of the individual. 

Nutritional status is the condition of health of an individual as influenced by the utilization of 

nutrients in the body. Good nutritional status is synonymous to good health. 

 Who is healthy? 

 It is rightly said 

‘‘As the food so the mind 
As the mind, so the man’’ 

We generally believe that health means freedom from diseases but health has to be viewed in 

totality. The World Health Organization (WHO) defines Health as a state of complete physical, 

mental and social well being and not merely the absence of disease or infirmity. Due to the 

stresses and strains of modern life, an individual has to be at peace with in himself before he 

can be at peace with the world. Attention to moral values, ethics, exercise and meditation are 

also some ways of attaining wellbeing and maintaining optimum/positive health. 

Health and Nutrition are related to each other. Lack of proper nutrition affects the health 

resulting in malnutrition (defective nutrition). Malnutrition has been defined as a pathological 

state resulting from deficiency or excess of one or more nutrients. It can be any of the 

following: 

Under nutrition: The pathological state resulting from the consumption of an inadequate 

quantity of nutrients over an extended period of time.  For example- Marasmus due to lack of 

energy and Kwashiorkar due to lack of protein. 

Over nutrition: It is a state of the body which results when an individual eats more amount of 

nutrients than his/her requirement.  For example- overweight because of excessive intake of 

carbohydrates and fats. 

Other food related terminologies are as follows: 

Recommended Dietary Allowance (RDA): Recommended Dietary Allowances are estimates 

of intakes of nutrients which individuals in a population group need to consume to ensure that 

the physiological needs of all subjects in that population are met. RDA is given for different 

groups like adults, infants, children, pregnant and lactating women. 

Functional foods: Functional foods are products formulated with naturally occurring 

chemicals which are found in many fruits, vegetables, grains, herbs and spices to provide a 

health benefit, lower the risk of certain diseases or affect a particular body process. 
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Phytochemicals: These are plant chemicals other than nutrients, they have important health 

functions, such as antioxidant activity which can reduce risk for heart disease or cancer. 

Nutraceuticals: The word combines ‘nutrition’ and ‘pharmaceuticals’ to mean that food 

extracts can be used as preventive drugs or food supplements. For example lycopene is 

extracted from tomatoes and used as supplement. 

Antioxidant: A substance that reduces damage due to oxygen, such as that caused by free 

radicals. Common antioxidants include vitamin C, vitamin E, and beta carotene, which are 

capable of counteracting the damaging effects of oxidation. 

Nutrient density: It refers to the quantity of one or more nutrients supplied by a food in 

reference to its calorie (energy) content. For example, if one compares the protein content of 

isocaloric portions (equal amount of calories) of dal, bread and milk, one can see that dal has 

the highest nutrient density for protein, followed by milk and bread the least. 

Food Calories Protein 

Dal 85 5.5 

Milk 85 4.0 

Bread 85 2.4 

Geriatrics: Geriatrics is a specialty that focuses on health care of elderly people. World Health 

Organization has defined ‘elderly’ as being 60-74 years and the 'aged' as over 75 years of age.  

Probiotics: Probiotics is a culture of living organisms, which when ingested in certain 

amounts, has a positive impact on health. Bacteria most often used as probiotics are 

Lactobacilli and Bifidobacteria which can be given along with fermented foods e.g. yoghurt. 

  Functions of food  

Important functions which can be classified as  

1. Physiological functions are as follows: 

a. To provide energy: Human body requires energy to perform various voluntary and 

involuntary activities. Voluntary activities such as walking, running, standing and 

involuntary activities such as maintenance of body temperature, heart beat, breathing, 

digestion and blood circulation etc. The required energy is provided by the food. Foods 

such as cereals, sugars, fats and oils give us energy. 

b. For body building and repair of tissues: From conception onwards there is continuous 

increase in size and weight of the child till he/she attains maximum size in adulthood. 

There is a steady increase in the muscles, bones, hair, blood and many other tissues present 

in the body. With activities, the tissues wear out and need to be repaired. Protein present in 

our food is the important nutrient responsible for the growth of new tissues in the body and 
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for the repair and maintenance of tissues. Excellent sources of protein are milk and milk 

products, pulses, egg, meat and fish. 

c. Protection/resistance from diseases: Nutrients such as vitamins and minerals present in 

food provide protection from deficiency diseases. For example vitamin A protects you from 

blindness while vitamin D (Sunshine vitamin) provides protection against rickets, 

osteomalacia and osteoporosis. Intake of iron and iodine protects against anaemia and 

goitre, respectively. 

d. Regulation of body processes: Water and roughage (fiber) regulate the various body 

activities.  Water is necessary in large amounts for regulating digestion, maintenance of 

body temperature and disposal of wastes from the body. Roughage (fiber) facilitates 

peristaltic movements to prevent constipation. Fresh fruits and vegetables are good source 

of fiber. 

 2. Psychological functions: The food has its concern not only to the body but with human 

mind also. Mother gets immense satisfaction after feeding her children. Father feels contented 

after providing a good food to the family. Children are offered their favourite food or are 

deprived of their favourite food as punishment. A hearty welcome to the guests is expressed 

through serving special dishes in meal. Food is also an outlet of emotions. Selection, 

presentation and the way we eat reflects our psychology on joyous and sad occasions.  

3. Socio-cultural functions: Social and cultural events are part of life and sharing food on 

such occasions with relatives and friends from different castes, religions and states is a symbol 

of love. Power of food is also exerted in society by offering a large number of rich and 

expensive foods at functions or parties. Punjabis are known for their hospitality in the world. It 

has been a common practice for centuries to distribute sweets at the marriage ceremonies and 

on the arrival of a new born baby in the family. People tend to try out foods outside their meal 

patterns at social get together, thus bridging the cultural differences. Nowadays, north Indians 

like south Indian dishes such idlis and dosa and would like to share their sarson ka saag, makki 

ki roti and kheer with south Indians. This clearly proves that the food is bringing people 

together.   

 Classification of food  

 A good variety of foods from vegetarian and animal sources are available in the market. 

They belong to. They vary considerably in taste, flavor, texture and composition. An adequate 

diet can only be one in which all the foods are selected in such a proportion and combination 

that it can provide all the nutrients in required amounts and proportions. Nutrients obtained 

through food have vital effects on physical growth and development, maintenance of 
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normal body function, physical activity and health. Nutritious food is, thus needed to 

sustain life and activity. Our diet must provide all essential nutrients in the required 

amounts. The nutrients must be obtained through a judicious choice and combination 

of a variety of foodstuffs from different food groups.  On the basis of their nutritional 

composition, foods have been divided into various groups which are known as food groups. 

As indicated in the table 2, each food group includes those foods that are similar to each other 

in their nutritional value and some other qualities. 

 Basic Five food groups: ICMR (2010) 

Number Food Group Foods included Major nutrients/Functions 
I Cereal grains 

and products  
Wheat, rice, maize, bajra, 
jowar, barley, ragi, rice 
flakes, puffed rice, wheat 
flour, bread, biscuits 

Carbohydrates/energy 
giving 

II Pulses and 
legumes 

Bengal gram, black gram, 
green gram, redgram, 
lentils, cowpea, peas 
(dry), rajmah, soybean 

Protein/ body building 

III Milk, meat and 
their products 

Milk, curd, skimmed 
milk, cheese 

Protein/ body building 

 Egg, chicken, fish, meat 
IV Fruits and 

vegetables 
Fruits: Guava, mango, 
papaya, orange, 
watermelon, tomato,  
lemon and sweet lime 

Vitamins and minerals, 
roughage/protection and 
regulation of body processes 
 
  Green leafy vegetables: 

Amaranth (chulai), 
spinach, mint, coriander, 
fenugreek and mustard 
leaves 
Other vegetables: 
Carrots, brinjal, ladies 
finger, beans, capsicum, 
cauliflower, onion, 

V Fats and sugars Fats: Butter, ghee, 
hydrogenated fat (solid 
fat),  any cooking oil like 
mustard, groundnut, 
sunflower 

Energy giving 
 

Sugars: sugar, jaggery 
 

Food from each food group should be selected for planning a balanced diet. 
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FIVE FOOD GROUPS 

 
           While planning balanced diet for any individual, food should be chosen from each 

one of the above mentioned food group in a sufficient quantity. 

Cereal grains and products 
 

Pulses and Legumes 

Milk, meat and their products 
 

Fruits and Vegetables 
 

Fats and Sugar 
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Whole grains are important sources of B-vitamins. Since most of these vitamins are 

present in the outer bran, removal of bran during refining and polishing reduces the vitamin B 

(Thiamine). 

Pulses are rich in protein but poor source of vitamin A and C. Sprouting of pulses 

(germination) can improve the level of B complex and vitamin C. From the quality point of 

view, this is also partially complete protein as it is deficient in one amino acid i.e. methionine. 

The products prepared by the combination of cereals and pulses in the ratio of 4:1 can provide 

a good quality protein because they balance each other’s amino acid makeup. 

Milk has always been considered an ideal food for infants and children and a good 

supplementary food for all age groups. It is a good source of high quality protein. It is 

particularly rich in calcium, riboflavin and vitamin A but lacking in iron and vitamin C. In 

general, the products of milk like curd, butter milk, cheese etc. retain most of the nutrients 

present in the milk. 

Eggs are rich sources of most of the nutrients except, vitamin C. Two distinct portions 

of the egg are white of the egg and yellow of the egg (yolk). The white part contains mainly 

protein while yellow part contains fat and vitamins and minerals. Heart patients should 

consume egg white of boiled egg not egg yolk. Flesh foods like meat, poultry and fish are good 

sources of protein and vitamins. Vitamin B12, a member of vitamin B complex group is 

available only in flesh foods. Liver is rich source of vitamin A. Fish contains essential fatty 

acids. 

 

ACTIVITY 
List down the different foods consumed by you in one particular day. 

Check from the table of food groups and see which food group is 
missing 
 

Among fruits and vegetables, fruits are generally good sources of vitamin C. Amla is 

the richest source of vitamin C. Yellow fruits like mango and papaya contains beta-carotene a 

precursor of vitamin A. Banana is a good source of carbohydrates. Vegetables add variety to 

the diet and also provide vitamin C and some minerals. They are good sources of dietary fiber 

too and provide bulk to the diet hence prevent constipation. 

 

 

 

 

Knowledge about the above mentioned food groups helps to plan a balanced diet for 
the family. If some foods are included in the daily diet from all the food groups, the 
mixed diet will provide all the nutrients in required amounts. It is not necessary that 
only the expensive foods can supply good nutrition rather the use of inexpensive foods 
such as cereals, pulses and milk or butter combination in place of meat and fish, use 
of ground nut in place of dry fruits, amla in place of oranges can also make a 
nutritious diet. 
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 Balanced diet 

  A balanced diet is one which contains different types of foods such as cereals, pulses, 

milk and milk products, vegetables and fruits in such quantities and proportions so that the 

need for energy, proteins, minerals, vitamins and other nutrients is adequately met and a small 

provision of extra nutrients is made to with stand short duration of low intake.  

 While planning the daily diet foods are chosen from all the five food groups which 

ensure meeting the requirement of all the nutrients. This table gives portion sizes for menu plan 

suggested by experts from National Institute of Nutrition (NIN), Hyderabad. 

Table 3 Portion sizes of foods (raw) and nutrients for menu plan  per day 

Food groups Portion, 
g 

Energy, 
Kcal 

Protein, 
g 

Carbohydrate, 
g 

Fat,
g 

Cereals and millets 30 100 3 20 0.8 
Pulses 30 100 6 15 0.7 
Egg 50 85 7 - 7 

Meat/chicken/fish 50 100 9 - 7 

Milk (ml) 100 70 3 5 3 

Roots and tubers 100 80 1.3 18 - 

Green leafy vegetables 100 45 3.6 - 0.4 

Other vegetables 100 30 1.7 - 0.2 

Fruits 100 40 - 10 - 

Sugar 5 20 - 5 - 

Fats and oils(visible) 5 45 - - 5 

The balanced diets are given as multiples of these portion sizes. 

Using the portion size balanced diets for infants, children and adolescents suggested by NIN, 

Hyderabad are given below: 

Table 4:  Number of portions per day for balanced diets for infants, children and adolescents  

S. 

No. 

Food groups Weight 

per 

Portion

, g 

Infants,

6-12 

months 

Children 

(yrs) 

Adolescents, (yrs) 

1-3 4-6 7-9 10-12 13-15 16-18 

Girls Boys Girls Boys Girls Boys

1 Cereals and 
millets 

30 0.5 2 4 6 8 10 11 14 11 15 

2 Pulses 30 0.25 1 1.0 2 2 2 2 2.5 2.5 3 
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3 Milk and milk 

products (ml) 

100 4* 5 5 5 5 5 5 5 5 5 

4 Roots and tubers 100 0.5 0.5 1 1 1 1 1 1.5 2 2 

 Green leafy 

vegetables 

100 0.25 0.5 0.5 1 1 1 1 1 1 1 

 Other vegetables 100 0.25 0.5 1 1 2 2 2 2 2 2 

 Fruits 100 1 1 1 1 1 1 1 1 1 1 

5 Sugar 5 2 3 4 4 6 6 5 4 5 6 

 Fats and 

oils(visible) 

5 4 5 5 6 7 7 8 9 7 10 

*Quantity indicates top milk (Extra milk other than mother’s milk).   

-For breast fed infants 200 ml top milk is required. 

-One portion of pulse may be exchanged with one portion (50g) of egg/meat/chicken /fish 

for non-vegetarians. 

-For infants introduce egg, meat chicken/fish around 9 months.  

Example 

Suppose Harleen is 17 years old and studying in twelveth class. Calculate suggested 
daily dietary intake for all food groups for her by taking into account the number of 
portions given in table.2.  
 
For the cereals number of portions are 11 for a 17 years adolescent girl 

Portion size for cereals is 30 g   

So suggested dietary intake for cereals will be 330 g for this girl. (11 portions in the form 

of two  paranthas/cornflakes, 4 chapatis, 1 plate rice, 2 sandwiches, biscuits, rusks etc.) 

Similarly we can calculate for pulses ie. 30x2.5= 75g (2 katories) 

Milk and milk products- 100x5=500ml (Two and half glass) 

Roots and tubers- 100x2=200g (1 katori) 

Green leafy vegetables- 100x1=100g (1/2 katori) 

Other vegetables- 100x2=200g(1 katori) 

Fruits-100x1=100g (1 medium size) 

Sugar- 5x5=25g (5 tsp) 

Fats and oils-5x7=35g (7tsp) 

Note: For number of portions, choose different foods listed in five food groups (ICMR, 

2010). 
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Table 5: Number of portions per day for balanced diets for adults doing sedentary/ 

moderate/heavy activity  

S. 
No. 

Food groups Portion, 

g 

Type of work 
Sedentary Moderate Heavy 

Man Woman Man Woman Man Woman 
1 Cereals and millets 30 12.5 9 15 11 20 16 

2 Pulses 30 2.5 2 3 2.5 4 3 

3 Milk (ml) 100 3 3 3 3 3 3 

4 Roots and tubers 100 2 2 2 2 2 2 

 Green leafy vegetables 100 1 1 1 1 1 1 

 Other vegetables 100 2 2 2 2 2 2 

 Fruits 100 1 1 1 1 1 1 

5 Sugar 5 4 4 6 6 11 9 

 Fats and oils(visible) 5 5 4 6 5 8 6 

To calculate one day requirement of above mentioned food groups for an individual, 

multiply grams per portions with number of portions. 

 An easy way to remember is to learn the one day requirements of sedentary worker 

women from above table. In order to estimate one day requirement for the following  

individuals, modify the sedentary worker woman requirements as given below. 

Children:  

1-6 yrs ½ to ¾ the amount of cereals, pulses and vegetables and extra cup of 

milk. 

7-12 yrs  Extra cup of milk. 

Adolescent girls  Extra cup of milk. 

Adolescent boys Diet of sedentary man with extra cup of milk. 

For Non-vegetarians substitute one pulse portion with one portion of egg/ meat /chicken /fish. 

  

 Points to be considered for planning a balanced diet 

1. Ideally each meal should consist of all the five food groups.  

2. Whole grain cereals and whole pulses give higher nutritive value. 

3. It is better to include more than one cereal like wheat, rice and maize. 

4. Use wheat flour along with bran (fibre).  

5. Inclusion of salads (fruits and vegetables) in daily diet help in meeting the 

vitamin, mineral and fiber requirements. 
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6. It is better to consume whole fruit rather than juice.  Daily diet should contain at 

least one medium size fruit. 

 
ACTIVITY 

 Khushpreet consumed chapati, rice, potatoes and kheer for dinner. Which 
food group is missing in her meal and what will you add to her dinner to make 
it a balanced meal? 

 

 Food guide Pyramid - An easy way to understand a healthy diet.  

 We need to consume a variety of foods in order to remain healthy. A simple thumb rule is to 

classify foods into different food groups (As above). Food guide pyramid is a tool which can 

be used by the general healthy population as a guide to include the right amount and types of 

food in the daily diet in order to make it balance.  

 

 

The shape of the pyramid helps to emphasize the relative contribution of each food group for 

healthy diet. The large base of the pyramid is made up of foods that come from cereals and 

pulses. These high-carbohydrates foods are the foundation of a healthy diet and should be 

consumed adequately. In the next level, of the pyramid are vegetables and fruits; liberal 

amounts of these should be used. The next level, where the decreasing size of the pyramid 

reflects that the moderate amount of animal foods should be used. At the narrow tip of the 

pyramid are fats, oils and sweets (sugars), should be used sparingly. Refrain from drinking 

alcohol and say no to tobacco. Exercise regularly and be physically active as much as possible. 

Fruits and vegetables

Milk and meat products

Cereals and pulses

Fats and oils and Sugar and jaggery  
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THINGS TO REMEMBER 
 Eat variety of foods to ensure a balanced diet 

 A diet consisting of foods from several food groups provides all the required nutrients 
in proper amounts 

 Cereals and pulses are major source of most nutrients 

 Milk which provides good quality proteins and calcium must be an essential item of the 
diet. 

 Inclusion of eggs, flesh foods and fish enhances the quality of diet. However , 
vegetarians can derive almost all the nutrients from diets consisting of cereals, pulses, 
vegetables, fruits and milk based diets 

 Vegetables and fruits provide protective substances such as vitamins and minerals 

 Prefer fresh, locally available seasonal vegetables and fruits 

 Use a combination of whole grains, pulses and green leafy vegetables. Include jaggery 
or sugar and cooking oils to bridge the energy gap for children 

 Avoid overeating  to prevent overweight and obesity 

 Minimize the use of processed foods rich in salt, sugar and fats. 

 World Food day is celebrated on 16th October every year. 

 World Health day is celebrated every year on 7th April. 
 

QUESTION BANK 
 

Objective type questions 
 
1. Body building foods are 

a) Fruits and vegetables   b) Sugar and jaggery 

c) Cereals and millets    d) Milk, egg and meat  

2. Protective foods are 

a) Pulses and legumes   b) Fats and oils 

c) Cereals     d) Fruits and vegetables 

3. Food products like milk, beans, paneer and chicken give us 

a) Proteins     b) Carbohydrates 

c) Minerals     d) none of these 

4. Which food group should be consumed liberally according to food pyramid? 

a) Fruits and vegetables    b) Sugar and Jaggery 

c) Fats and oils                d) Cereals and pulses 

Experiments with school children have shown that children taking balanced diet are more 
alert and learn their lessons better than those getting insufficient food (imbalanced diet). 
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5. The pathological state resulting from the consumption of an inadequate quantity of food over   

an extended period of time.   

a) Imbalance      b) Over nutrition 

c) Under nutrition                d) None of the above 

6. _______________foods help in repair of tissues. 

7. _________ is a state of complete physical, mental and social well being and not merely the 

absence of disease. 

8. Milk  is rich in  __________and ____________but lacking in _______and ____________. 

9. Sprouting of pulses (germination) improves the level of ___________ and ______________. 

10. Combination of cereals and pulses in the ratio of ________ provide a good quality protein. 

11. Each meal should consist of only two food groups. (True/false) 

12. Cereals and cereal products are body building foods. (True/false) 

13. Vitamin B12 is available only in flesh foods. (True/false) 

14. Fats, oils and sweets (sugars) should be used sparingly. (True/false) 

15. Refining and polishing of cereals improves the vitamin B1 content. (True/false) 

16. Define Food. 

17.  What is balanced diet? 

Short answer type questions 

1. Write about socio-cultural functions of food 

2. Make a list of various food groups that help in providing balanced diet. 

3. Draw a diagram of food guide pyramid with necessary information. 

4. What is malnutrition? Write its types with examples. 

5. List down the points to be considered for planning the menu for a balanced diet 

Long answer type questions 

1. Give the ICMR classification of food groups along with major nutrients provided by 

them. 

2. What does a balanced diet mean? Explain the food groups formed for the selection of 

foods to constitute a balanced diet.  

3. What are the different functions of food? Explain in detail.  

4. What are the recommended amounts for each food group of an adolescent girl (16-

17years) for balanced diet? 

5. “Food is also used to satisfy social and psychological needs” Explain this statement by 

giving examples. 
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CHAPTER 2  
 
 

 

The constituents of food are brought into fluid form through digestion. These 

constituents are known as nutrients as they provide nutrition to the body. During their 

utilization in the body, some end waste materials are produced which are excreted out of 

the body. Water is also important for the regulation of body processes and play its role in 

body building also. The nutrients we get from the food become part of our body as these 

are used up for the body building and regulatory processes. Just as a house is built of 

bricks, cement, sand, iron rods and other materials, so is our body built of many 

substances supplied by food (nutrients). It is difficult to say which of the building 

material is more important than the other, since all are essential and have a definite role. 

The absence of any one of them weakens the entire body structure. The body is composed 

of mainly water, protein, fat, carbohydrate and minerals namely calcium, phosphorus, 

magnesium, sodium and potassium. Nutrients are defined as the chemical substances 

obtained from the food, which when consumed in appropriate amounts, meet the 

requirements of the body regarding growth, body building, reproduction and help in 

leading a normal healthy life by making the body resistant to various diseases. There are 

six main types of these nutrients i.e. carbohydrates, proteins, fats, vitamins, minerals 

and water. You have already studied  that carbohydrates, proteins and fats are needed 

in large amounts and are called macro nutrients and all of them give energy to keep the 

body functioning. Protein helps to build body tissues. Vitamins and minerals are 

required in very small amounts and are called micro nutrients. All nutrients have a 

specific function to perform in body and no single nutrient cannot work independently so 

all are essential for proper functioning of body. In this chapter we will discuss 

i. Functions and sources of nutrients  

ii. Health effects of too little and too much of nutrients. 

 

iii.  

   

 

 

 

NUTRIENTS AND NOURISHMENT 

Composition of the adult human body 

Total body weight  65 kg 100% 
Water 41.0kg 63.0 % 
Protein 10.0 kg 16.0 % 
Fat 9.0 kg 15.0 % 
Carbohydrate 0.5 kg 0.7 % 
Minerals 4.5 Kg 7.0 % 
Vitamins 6.0 g - 

Source: Davidson S. and Passmore R (2003) Human Nutrition and Dietetics, 5th edition, 



Carbohydrates 

These are the major source of energy (fuel) in the food. Sugar is the basic unit of 

carbohydrates.  Cereals like wheat, rice, maize and bajra contain a lot of carbohydrates in 

the form of digestible starches. Similar case is with the potatoes and bananas. Sugar, 

jaggery and honey are pure concentrated carbohydrates that give the body nothing but 

energy in a very quickly digestible form (empty calories). One gram of carbohydrate 

provides 4 kcal of energy to the body. 

Vegetables generally contain tough type of carbohydrate called fibre (roughage) 

which human beings cannot digest but animals can digest. Fibre provides roughage which 

helps the food to pass down the digestive system and adds bulk to the stool. 

Functions of Carbohydrates 

Carbohydrates in the body function primarily in the form of glucose. Important functions 

are listed below: 

1) Source of energy: glucose is a major source of energy for all the body cells. It is the 

sole source of energy for the brain. Carbohydrate rich foods must be included in 

breakfast. 

2) Protein sparing action: The presence of sufficient amount of carbohydrates to fulfill 

the energy requirement, prevents the proteins from providing energy. This protein sparing 

action allows the major portion of protein to be used for its basic function of body 

building. Body growth is retarded if there is lack of carbohydrates in diet because protein 

is providing energy for body activities.  

3) Helps in utilization of fats: The presence of carbohydrates is necessary for normal 

fat metabolism. In the absence of sufficient carbohydrates, large amounts of fat is used  

for energy than the usually body is equipped to handle. Excessive utilization of fats in the 

body increase acidity in blood (accumulation of ketone bodies) and leads to acidosis, 

sodium imbalance and dehydration. In starvation and uncontrolled diabetes ketoacidosis 

is common complication. 

4) Source of dietary fibre or roughage: Dietary fibre plays an important role in  

gastrointestinal function and in prevention and management of a variety of diseases. It 

helps in normal bowel movements therefore, removes waste products from the body and 

prevents constipation. It also prevents degenerative diseases like cardiovascular diseases, 

diabetes, cancer etc. as it binds toxins and helps in their excretion. 

5)  Carbohydrates are major source of energy for muscular work. During muscular 

contraction, glycogen is broken down to lactic acid and ultimately converted into glucose 



to supply immediate energy. 

6) Bring variety and taste: Being sweet in nature carbohydrates adds taste to food. It  

also adds variety to meals. 

7) Milk sugar (lactose) promotes growth of desirable bacteria in gastrointestinal tract 

which helps in synthesis of B complex vitamins and also help in absorption and utilization 

of calcium. 

 

 

 

 

 

 

Sources of carbohydrates 

 All types of cereals and pulses, roots and tubers, sugar and jaggery (sugarcane and 

beetroot), honey, fruit (banana, sapota grapes and mango) and their juices. Cereals supply 

the major part of energy in the Indian diets. 

Effects of deficiency of carbohydrates 

If less carbohydrates are consumed, body fat is utilized first to supply energy and then 

tissue proteins are broken down. This condition is termed as under nutrition and there is 

loss of body weight and causes body weakness, fatigue and laziness. Fatigue is good 

indicator that the body is not getting what it needs.  

 Normal individual maintains a constant blood sugar level of 80-100 mg glucose/dl of 

blood. Blood sugar level fluctuates depending upon the availability/ non- availability of 

food. Hypoglycemia (low blood sugar level) occurs with fasting. Prolonged 

hypoglycemia can lead to irreversible damage to brain. To prevent this, sufficient quantity 

of carbohydrates should be provided daily. 

Effect of excess of carbohydrates 

Excess of carbohydrates (calories) consumed in daily diet, is stored as fat in adipose 

tissues (fat cells) beneath the skin and therefore causes overweight and obesity. 

Protein 

Our body needs protein to grow taller and stronger.  Every cell in our body i.e. muscle, 

bone, brain, skin, nails and hair contains protein. Just as bricks are used to erect a 

building, same way proteins are the building blocks of the body. The basic unit of protein 

is amino acid. Protein means “to occupy first place” in the diet.  

Glycemic Index is the ability of 
carbohydrates to raise the blood 
glucose level. This is useful in 
planning therapeutic diets. Low 
glycemic foods are whole grains, 
whole pulses and vegetables 
(except potato). 

Lactose intolerance: The ingestion of lactose 
leads to passage of sugar to large intestine, where 
it is fermented to produce small chain fatty acids 
(SCFA) and gas which causes discomfort. 
Lactose is present in dairy products such as milk, 
cheese, yogurt, ice cream etc. Hence, these foods 
need to be avoided.  



 

 

When something gets worn out, as in accident, during operation or burning, it is protein 

which do the repair and replacement jobs. So proteins are very important for growth and 

repair. 

Like carbohydrates, proteins can be used by the body as a source of energy. In fact 

one gram of protein gives 4 kcal but to burn protein as calories is wasteful. It is better to 

eat enough carbohydrates to give us the required energy and spare proteins for doing the 

essential jobs which only they can carry out. 

 

 

 

 

 

 

 

 

 Functions of Protein 

1)  Body Building: Our body needs proteins to grow taller and stronger. Old cells in our 

body are constantly dying and new ones are being born. We  need protein to grow new 

cells and repair the damaged cells during operation, accidents or injuries of body parts. 

2) Formation of essential body compounds: Protein is an essential component of almost 

all the body compounds. Enzymes that are responsible for digestion of food are made of 

proteins. Many hormones such as insulin and growth hormone produced by various 

glands are proteins. Haemoglobin (Haem is iron + globin is protein) a carrier of oxygen in 

the body has protein as its constituent. All most all the substances responsible for blood 

clotting are proteins. The photoreceptors in the eye are proteins.  

3)  Transport of nutrients: Proteins play important role in the transportation of nutrients 

from intestine to the blood and from blood to tissues of the body and across the 

membranes of the cells of the tissues e.g. retinol (vitamin A) binding protein, lipoproteins 

(lipids/fat + proteins). 

4)  Regulation of water balance: The balance of fluids in extra and intracellular fluids is 

maintained by proteins and electrolytes (sodium and potassium). When level of protein in 

blood is low it causes water imbalance. This causes accumulation of fluid in the tissues 

In the body, about 50% of protein is in muscles, 20% in bone, 10% in skin and the 
rest is present in other parts of body. 

Apart from the quantity of protein which we eat the quality of protein is also 
important. Animal proteins like egg, milk, meat and fish are of high quality. If egg 
protein is given a nutritional score of 90 marks, meat and milk proteins are given score 
of 70 marks each. But in case of vegetable proteins, dals and grams score is 50-55 and of 
wheat protein score is 45. Sometimes the right combination of two proteins can get 
better marks than either of them. This is true when wheat chapati is eaten with dal or 
missi roti as the score of total protein improves. Use of some milk or curds along with 
wheat and dal raises score even further or improve quality of the entire protein from all 
three sources. This is called mutual supplementation means by blending two or more 
protein sources. 



and cause oedema. 

5)  Maintenance of appropriate pH:  Proteins in blood serve as buffer (which resist 

change in pH) and maintains blood pH (acidity or alkanity of the blood). 

6)  Defense: The body’s ability to fight off infection depends on its immune system which 

as defensive proteins is called antibodies. When required, the body produces antibodies 

quickly. Antibodies in blood destroys bacteria and protects the body from diseases.  

7) Detoxification: The toxins present in foods are detoxified by enzymes present in liver. 

The enzymes convert them into harmless substances. 

8) Source of energy: Protein is used for energy purpose only when the diet has 

inadequate carbohydrates and fats.  

Sources of protein 

Animal foods like milk and skimmed milk powder(SMP) egg, meat and fish; and plant 

foods like pulses, oilseeds, oilseed meals and nuts (groundnuts) are good sources of 

protein (about 20%). Being richest plant source of protein, soybean contains 43% protein. 

Effects of deficiency of protein 

 If the intake of protein is less than requirement, its symptoms are visible in the body. 

Protein energy malnutrition-PEM (kwashiorkor and marasmus) is widely prevalent 

among weaning infants and preschool children and immunity is reduced. 

Marasmus: When there is extreme wasting of muscles and the baby is reduced to just 

skin and bones. This condition is known as marasmus. It is seen commonly in weaned 

infants of about 1 year of age. Wrinkled face, old man’s face and narrow chest are 

common features. 

  

     Marasmus                       Kwashiorkor   

  Kwashiorkor means the disease which the child gets when the next baby is born. 



When the second child is born,the first child is deprived of mothers milk and is neglected 

by the mother. It occurs most often among children of the age group of 2-4 years. Growth 

during these  years is rapid. These children need more proteins and calories There is 

growth failure which is due to lack of proteins. Oedema, moon face and hair changes are 

common features.   

Marasmic kwashiorkar: sometimes a child may show symptoms of both marasmus and 

kwashiorkor and it is due to the consumption of diets deficient in both calories and 

protein.  

Effects of excess of protein 

Prolonged intake of high protein diets put burden on kidneys and liver. Excess intake of 

animal protein elevate the blood cholesterol level. This in turn increases blood pressure 

and the body becomes prone to heart diseases.  

Fats 

These are important part of our diet like proteins the basic unit of fat is fatty acids. 

Usually we eat fat in the form of vegetable cooking oil, vanaspati/vegetable ghee or  desi 

ghee. All these are nothing but fats just as sugar is nothing but carbohydrates. It is 

important to note that fats and oils are similar substances the only difference being fats 

are solid at room temperature whereas oils are liquid at room temperature.  

Functions of Fat 

1) It is concentrated source of energy giving more than twice the energy in comparison to 

carbohydrates. One gram of fat provides 9 Kcals. 

2) Fat is essential for absorption of fat soluble vitamins A, D, E and K and Beta carotene 

(pro-vitamin A). 

3) Fats provide essential fatty acids to our body. Essential fatty acids are those fatty acids 

which cannot be synthesized in the body but are essential to be taken in our daily diet 

e.g. Linoleic and Linolenic acid.  

4) Fat provides lubrication to skin and digestive organs like stomach and intestines. 

5) Some animal fats are rich in vitamin A e.g. butter and fish liver oil. 

6) Fats improve the palatability and give satiety  (feeling of fullness in stomach). 

7) To regulate body temperature: Fats are deposited in adipose tissue and thus serve as a 

reserve source of energy during starvation, illness etc. Adipose tissues  (layers of fat) 

function like insulating material (poor conductor of heat) against cold and physical 

injury to heart, kidney, lungs etc. 

8) Animal fats provide cholesterol which is the precursor of bile acids. It is present in 



membrane of every cell of body and essential for maintaining membranes in good 

condition. Cholesterol is precursor of many hormones. It is essential for the 

functioning of nervous system. 

 

 

 

 

 

 

Sources of fat 

There are solid fats like ghee and vanaspati and liquid oils like groundnut and mustard 

oils. All these fats either ghee or oil give us the same amount of energy. The visible fats 

are butter, ghee and oil. Invisible fats are present in cereals, pulses, oilseeds, almonds, 

peanuts, milk, meat and egg. Deep fat fried snacks are likely to be rich in trans fatty acids 

which increase blood cholesterol. 

Effects of deficiency of Fat 

Less total fat in the diet results in weight reduction. Because in absence of dietary fat 

along with inadequate carbohydrates results in the mobilization of fat from adipose 

tissues. Its deficiency results in the deficiency of fat soluble vitamins. Skin become dry, 

lusterless and rough in the deficiency of fat. Skin lesions appear on arms, trunk and knees. 

This condition is known as Phrynoderma or Toad’s skin.  

Effects of excess of fat: Excessive intake of fat leads to weight gain resulting in obesity 

which is the main cause of many diseases like heart diseases, diabetes etc. Type of fat is 

very important as disease causing factor. High saturated fat and high cholesterol intake in 

particular is the cause of Atherosclerosis (Fat deposition in the arteries). Excessive intake 

of saturated fatty acids and cholesterol in diets can be harmful. 

Vitamins 

The vitamins are organic substances which body requires in minute amounts. They are 

essential for growth and maintenance of good health. The body cannot synthesize them, 

therefore they have to be consumed daily in the diet. They are grouped into two 

categories: 

1.  Fat soluble vitamins- Vitamin A , Vitamin D, Vitamin E and Vitamin K  

2.  Water soluble vitamins-  B-Complex i.e. B1, B2, B3, B6 Pantothenic acid , Biotin, 

Folic acid, vitamin B12 and vitamin C . 

Recent researches show that the use of solid fats (saturated fatty acids) in large 
amounts especially under the stresses of modern living could aggravate a 
condition called atherosclerosis. In this deposits are formed on  the inside walls 
of the blood vessels clogging them up. Thus less blood reaches the heart leading 
to a greater risk of the heart attack. Some dietary fat antioxidants e.g. Rice 
bran oil contain oryzanol which helps to elevate High Density Lipoprotein 
(HDL) Cholesterol and decrease Low Density Lipoprotein (LDL) Cholesterol. 



Table 6: Difference between Fat soluble and Water soluble vitamins 

Fat soluble vitamins Water soluble vitamins 

1. These vitamins are soluble in fat but 

are insoluble in water. Fat is essential for 

their absorption into the body 

These vitamins are insoluble in fat but are 

soluble in water so these are easily 

absorbed by the body. 

2. Excess amount if absorbed from diet 

get stored in the body. When they are 

taken in excess they  may prove harmful 

to the body. 

Excess amount cannot be stored in the 

body as these are readily excreted 

through the urine. Therefore their 

excessive intakes are not harmful. 

3. The deficiency symptoms of these 

vitamins do not appear for some time as 

the stored amount are used to meet the 

body need. 

The deficiency symptoms of these 

vitamins appear very soon as there are no 

body stores. 

4. They are stable to ordinary cooking 

methods and are not destroyed easily 

They are very sensitive to heat, light, air 

(oxidation) etc. and are easily destroyed 

by ordinary cooking methods. 

Vitamin A 

 This vitamin is related to carotenes present in carrots. Chlorophyll in green leafy 

vegetables is also related to vitamin A. Darker the color of vegetables better is its vitamin 

A content. Vitamin A is destroyed due to oxidation and exposure to light.  

Functions of Vitamin A 

1. Vitamin A plays  a part in the actual process by which eyes are able to see. This is 

partly a physical matter involving the lens and partly a chemical process involving 

vitamin A. Lack of vitamin A therefore causes difficulty in seeing, especially in dim 

light. If young children don’t get enough vitamin A even total blindness can occur.  

2. Vitamin A is essential for normal skeletal growth. 

3. It provides resistance against various infective diseases especailly those of respiratory 

tract. 

Sources of vitamin A 

In the animal foods, vitamin A is present in the form of retinol which is highly available. 

Excellent sources are liver, butter, ghee, egg yolk. Milk, cheese, curd are also good 

sources.  

 Over 80% of daily supply of vitamin A in Indian diet is obtained from carotenoids 



especially Beta carotene. All green leafy vegetables like spinach, coriander leaves, mint 

leaves and yellow orange coloured fruits and vegetables such as carrot, pumpkin, ripe 

mango, orange, papaya and tomatoes are good sources of vitamin A. 

Effects of deficiency of vitamin A  

1. The earliest symptom of vitamin A deficiency is Night blindness. The eye fails to 

adjust to dim light. 

2. Keratinization or formation of a horny layer of skin. In severe deficiency of vitamin 

A, cracking of skin called follicular hyperkeratosis. 

3. Xerophthalmia, an eye disease in which the cornea (black portion of eye) becomes 

opaque may lead to blindness. Bitot spot is a yellowish white patch on the surface of 

cornea is the early symptom of vitamin A deficiency. 

4. Decreased resistance to infections. 

5. Poor physical growth in children due to faulty bone growth. 

Effects of excess of vitamin A 

When ingested in large doses, it can be toxic. The excess of vitamin A in the body is 

known as Hypervitaminosis A which results from prolonged intakes of excessive 

amounts of the vitamin. The common symptoms are anorexia (loss of appetite), skin 

lesions or itching, thinning of hair, pain in bones and joints, fatigue and enlargement of 

liver and spleen. 
 

    

Night Blindness (Vitamin A deficiency) 

Vitamin D 

 Vitamin D is also known as Anti-Rachitic vitamin as it is important in bone 

formation. It is a sunshine vitamin and its availability in the body largely depends on its 

synthesis when exposed to sunlight.   

Functions of vitamin D 

1. For the formation of bones, this vitamin regulates the amount of calcium and 



phosphorus absorbed by the body from dietary sources. 

2. Vitamin D promotes the rate of absorption of calcium and phosphorus and regulates 

the calcification of bones and teeth. 

3. Helps in brain development and healthy immune system. 

         

                 Knock knees                     Bow legs                              Pigeon chest 

Sources of vitamin D 

 Most foods have negligible amounts of vitamin D. Animal foods such as egg yolk, butter 

and milk has very little vitamin D. Sea foods are rich source of this vitamin. Cod liver oil 

is richest (10,000IU/100g) source of vitamin D.  Only one tenth of the body’s requirement 

is derived from dietary sources.  Best and cheapest source of vitamin D is sunlight. 

Simple exposure to sunlight even for 15 minutes every day is sufficient. Children 

should play in sunlight for sometime daily. 

Effects of deficiency of vitamin D 

 In deficiency, there is reduction in blood calcium and phosphorus level.  Its deficiency 

causes serious defects in bone calcification. If it occurs in growing children they develop 

rickets.  In rickets, bones become soft and lose their normal shape. Symptoms are knock-

knees, bow legs, and flattened narrow chest called pigeon chest. 

Adults develop osteomalacia or osteoporosis which means loss of minerals from the 

bones. Weight bearing bones such as pelvis becomes deformed.  Tooth abnormalities 

also occur. 

Effects of excess of vitamin D 

 Excess vitamin D (Hypervitaminosis D) produce toxic symptoms such as loss of 

appetite, nausea and vomiting. In excessive amounts, death may occur. 

Vitamin E 

It is given the name tocopherol. Like other fat soluble vitamins, it is absorbed in the 

presence of fat and bile. 



Functions of vitamin E 

1. It has an antioxidant activity so it protects the body from oxidative destruction and 

prevent ageing.  

2. It protects the red blood cells from destruction by preventing their oxidation. 

3. Vitamin E prevents the oxidation of poly unsaturated fatty acids (PUFA) in tissues 

and membranes. High amounts of vitamin E is needed when the diet is high in PUFA 

because PUFA tend to oxidize in the body and release free radicals which are harmful 

in many ways i.e. cause cancer, cardio vascular diseases, cataract etc. 

4.  It is essential for normal reproduction. 

Sources of vitamin E 

The richest source of vitamin E in the diet are vegetable oils such as corn oil, rice bran 

oil, sunflower oil and cottonseed oil. In addition, it is present in nuts, oilseeds, whole 

grain cereals, wheat germ, and cod liver oil. Green leafy vegetables are good source of 

vitamin E. 

Effects of deficiency of vitamin E  

1. Its deficiency causes reproductive failure. 

2. Its deficiency causes the destruction of RBC and also less production of RBC in the 

bone marrow. 

3. Its deficiency causes liver necrosis and muscular dystrophy. 

Its deficiency is not very common. 

Effects of excess of vitamin E  

No harmful effects has been found with excessive intake of vitamin E. 

Vitamin K 

Vitamin K is synthesized in our body by intestinal bacteria so food sources of 

vitamin K are not usually needed by healthy people. It is absorbed along with fat in diet 

and bile is essential for its absorption. It is stored in liver. 

Functions of vitamin K 

It has important role for blood coagulation. Vitamin K is needed for the synthesis of 

various proteins in the liver which are used for blood clotting, one such protein is pro-

thrombin. 

Sources of vitamin K 

Vitamin K in foods is highest in dark green leafy vegetables such as spinach, fenugreek 

leaves etc but it is also found in fruits, tubers, seeds, dairy and meat products. 

Effects of deficiency of vitamin K 



Its deficiency is rare in adults but new born babies sometimes develop deficiency because 

their intestine is sterile (free from bacteria). Its deficiency lowers the blood prothrombin 

level and delays blood clotting. The deficiency in infants result in hemorrhage (internal 

bleeding) because blood does not clot. 

Effects of excess of vitamin K 

Normally the excess of vitamin K does not occur but sometimes due to a disorder, there 

may be abnormal formation of clots in the blood stream. The average diet has enough 

vitamin K hence there is no need for a supplement. 

Vitamin B Complex 

  It is a group of vitamins consisting of B1, B2, B3, B6 and B12. Each member of this 

group of vitamins has a specific job to carry out in the body. These jobs involve important 

things like the nervous system, hair growth, the tongue, smoothness of skin, formation of 

red blood cells in the blood, proper cell growth etc. 

Pregnant and nursing women have a particular need for folic acid and vitamin B12 

both of which play a part in preventing anaemia.    

Sources of vitamin B Complex 

Whole grain cereals are rich source. Whole legumes, nuts and oilseeds are also good 

sources of thiamine. Milling of rice and refining of wheat flour  (maida) and dehusking of 

legumes reduces all B vitamins. Milled rice, wheat flour, vegetables, fruits, milk, meat 

and fish are fair sources. Fermentation eg. Idli, dosa, dhokla and bread increases all B 

vitamins.) 

Vitamin B1 (Thiamine) 

 Thiamine is one of the most important vitamin required for the release of energy 

during carbohydrate metabolism. It is required for growth and maintenance of the body as 

it maintains normal appetite, muscle tone and mental attitude. 

Sources of vitamin B1 

 Brewers yeast, wheat germ, bran of cereals are excellent sources of this vitamin. Whole 

grain cereals, whole pulses and nuts especially groundnut are the good sources of 

thiamine. 

Removal of outer bran layers of cereals and polishing of rice result in the loss of this 

vitamin. 

Effects of deficiency of vitamin B1 

 Beri-Beri is the disorder which occurs due to severe deficiency of thiamine and is 

found in both infants and adults. Infantile Beri Beri is present in infants of one to four 



months of age which is due to lack of thiamine in mother’s milk. The early symptoms are 

paleness of the skin, oedema (swelling) on the face, irritability and vomiting. 

In adults beri beri is of two types 

Dry beri beri: it is a condition in which there is no oedema but emaciation of muscles 

and person looks very weak. 

Wet beri beri: In this condition oedema is there and the body cells become swollen due 

to retention of fluid in them.  

   

                                  Beri-beri                                            Angular stomatitis 

Vitamin B2 (Riboflavin) 

 Like thiamine, riboflavin is also involved in energy metabolism as coenzyme. It is 

also important for healthy skin and eyes and in the oxidation of proteins. 

Sources of vitamin B2 

 Brewers yeast, milk and milk products i.e. curd, butter and cheese etc., eggs and liver are 

the excellent sources. In vegetarian foods, green leafy vegetables, wheat and pulses are 

good sources of riboflavin.  

Effects of deficiency of vitamin B2 

Most common symptoms of riboflavin deficiency are 

Angular stomatitis: Cracking of the skin of the lips at the corners of the mouth. 

Cheilosis: Mucus membrane of the lips becomes red and rough. 

Glossitis: Ulceration of the tongue which become red and shiny 

Vitamin B3 (Niacin) 

 Niacin is also a constituent of various coenzymes involved in the metabolism of 

carbohydrates, proteins and fats. It is requires for normal functioning of skin, digestive 

tract and nervous system. 

Sources of vitamin B3 

Protein rich foods provide significant amounts of niacin. Brewers yeast, meat, fish and 

chicken are the best sources of niacin. Whole grain cereals, whole pulses, groundnut and 

green leafy vegetables are also good sources. 



Effects of deficiency of vitamin B3 

 Prolonged deficiency of niacin cause pellagra which is known as the disease of 

4D’s. The symptoms of disease are Dermatitis- At first the skin become red, somewhat 

swollen, tender and resembles to sunburn. If not treated, the skin becomes rough, cracked, 

scaly, ulcerated leading to itching and burning sensation.   

Diarrhoea- In niacin deficiency, symptoms     such as abdominal pain, insomnia(lack of 

sleep), fear, depression, irritability appear which disturb the digestive process and 

diarrhea occurs. 

Dementia- symptoms like dizziness, irritability, loss of memory, confusion are seen due 

to neurological disturbances. 

Death- If pellagra is not treated the end is death.   

 
Pellagra  

Vitamin B6 (Pyridoxine) 

 Tryptophan amino acid  is a source of niacin. Vitamin B6 acts as a catalyst in the 

conversion of tryptophan to niacin. 

Sources of vitamin B6 

Vitamin B6 is present in almost all the foods. Meat, liver, milk, green leafy vegetables, 

whole grain cereals, pulses and groundnut provide appreciable amount of this vitamin. 

Effects of deficiency of vitamin B6 

 Deficiency of vitamin B6 affects the metabolism of tryptophan and niacin is not 

produced in adequate amounts. As a result, dermatitis occurs in which there is ulceration 

of the eyes, eyebrows and corners of the mouth. 

Folic acid 

 Folic acid is essential for the synthesis of some nucleoproteins which are present 

in the nucleus of each cell of the body. With Vitamin B12, it regulates the formation of red 

blood cells in the bone marrow. 

Sources of folic acid 



Liver, yeast and dark green leafy vegetables are the excellent sources. Eggs and whole 

grain cereals are good sources  

Effects of deficiency of folic acid 

 The anaemia occurring due to folic acid deficiency is known as megaloblastic 

anaemia which is characterized by a reduction in the number of red blood cells. Size of 

the red blood cells enlarged which have a low haemoglobin content. As a result, the 

oxygen carrying capacity of the blood is reduced and symptoms like weakness, shortness 

of breath and rapid breathing appear. 

 Folate is also important for pregnant women. Low blood levels of folate during 

pregnancy can cause neural tube defects (a defect in the closure of the neural tube). And 

people with anaemia or at risk of anemia need to be sure they consume enough folate as 

well. 

Vitamin B12 

 Vitamin B12 functions as a coenzyme in metabolic processes of gastrointestinal 

tract, nervous system and the bone marrow. In the bone marrow Vitamin B12  participates 

in the synthesis of Deoxy-Riobnucleic Acid (DNA). If DNA is not synthesized, the red 

blood cells do not divide but increase in size and are released in circulation in an 

immature form which results in megaloblastic anaemia. 

Sources of vitamin B12 

Liver is the richest source of vitamin B12. Meat, milk and egg are good sources.  

Effects of deficiency of vitamin B12 

 Pernicious anaemia is the disease caused by its deficiency. In vitamin B12 

deficiency bone marrow is unable to produce mature red cells so large sized nucleated 

immature cells, fewer in number are released into the circulation. The haemoglobin 

content of these cells is very low thus the oxygen carrying capacity of the blood is 

reduced leading to pernicious anaemia. Symptoms are paleness of skin, loss of appetite, 

abdominal discomfort, loss of weight, unsteady gait and mental depression 

Vitamin C (Ascorbic acid) 

The primary function of vitamin C is the formation of collagen, a cementing 

material that binds all the cells in tissues. That is why, vitamin C is considered important 

in wound healing, strengthening of teeth and provide ability to withstand the stress of 

injury and infection. Vitamin C is necessary for healthy gums and joints. It also increases 

the resistance of our body to infection (cold and cough) and helps to fight many diseases.  

Sources of vitamin C 



ACTIVITY 
 Survey local market during summer season and list down fruits and 
vegetables rich in iron and vitamin C available in the market. 

Vitamin C occurs widely in plant foods especially in fresh fruits and vegetables. Vitamin 

C is very susceptible to destruction by atmospheric oxidation. So, when vegetables 

become stale and dry or cut and exposed to air, most of vitamin C is destroyed. Heating 

or drying fresh fruits or vegetables lead to destruction of this vitamin. So it is the most 

heat and light sensitive vitamin. So it is the most easily destroyable vitamin of all 

vitamins by heat.  

 Amla is one of the richest source of vitamin C. Guava, orange, tomato, broccoli, 

lettuce leaves and lemon are also good sources. Cereals and legumes, meat and milk, do 

not have vitamin C however, when cereals and legumes are sprouted, they become good 

source of this vitamin. Dry pulses have zero content of vitamin C but after germination it 

increases to 17-20mg/100g of pulses. 

Effects of deficiency of vitamin C 

 The most common disorder occurring due to vitamin C deficiency is Scurvy 

which is found in infants and adults. The child becomes weak and loses weight. Fever, 

diarrhoea and vomiting are frequently present. In adults, follicular keratosis occurs in 

which horny growth of dead cells is formed in the hair follicles which seems pointed 

when felt with finger. Gingivitis (spongy and bleeding gums) also found in vitamin C 

deficiency. 

 
Scurvy   

 

 

 

 

 

 

 

 

Vitamin C supplementation decreases the episode of cold and reduce the severity of 
symptoms. High doses prevent the wound healing and also lowers the risk of 
stomach and intestinal cancers and also cardiovascular diseases.  



Minerals 

 There are about 24 minerals present in the body, all must be supplied through diet. 

About 7% of body weight is made of mineral elements.  Calcium, phosphorus, sodium, 

chlorine, potassium, magnesium and sulphur are needed in larger amounts and are called 

macro minerals, whereas iron, manganese, copper, iodine, cobalt and molybdenum are 

needed in traces so are called trace elements.  

Calcium 

Calcium makes up between 1.5-2.0% of body weight accounts for 1200-1600g of 

the adult male body. Nearly 99% of body calcium is stored in bones and teeth  

Functions of calcium 

1. Major function of calcium is formation of bones and teeth along with phosphorus and 

vitamin D. The matrix gain strength and rigidity because of the deposition of mineral 

crystals i.e. Calcium phosphate. The process of deposition of minerals in bones is 

called calcification or ossification. 

2. Calcium is found in the form of calcium phosphate in the enamel and dentine of 

teeth. In this form it gives strength to the teeth. 

3. It is essential for blood clotting. 

4. It regulates the permeability of capillary walls. 

5. It is essential for the contraction of heart muscles and for transferring nerve impulses.  

6. It helps in the absorption of vitamin B12. 

Sources of calcium 

Calcium is present in both animal and plant foods. The richest source among 

animal foods is milk (210 mg/100ml) and among vegetable sources it is green leafy 

vegetables. Most cereals contain some amount but ragi is the richest source of calcium. 

 

Effects of deficiency of calcium 

If the deficiency of calcium occurs at a stage when the growth rate is vey fast, many 

deformities take place in bones and teeth of children. Body growth is retarded. Bones 

become weak and bent. They are soft and break up easily. This deformity is known as 

rickets which can also occur due to vitamin D deficiency. Inadequate dietary calcium 

during old age is associated with osteoporosis. It is a condition associated with a loss of 

bone density and bone mass and is mainly found in middle age and elderly women. Major 

symptom is an increased vulnerability to bone fractures. 

Regular exercise reduces calcium loss from bones 



 

Brittle nails                   Normal Bones   Weak Bones  

(Calcium deficiency) 

Effects of excess of calcium 
Hypercalcemia is a condition due to large doses of vitamin D. It is best treated by 

reducing vitamin D in diet rather than reducing calcium intake. 

Phosphorus  

Phosphorus is an important constituent of every tissue. It is present as calcium phosphate 

in bones and teeth and as phosphates in soft tissues and body fluids. 

Functions of phosphorus 

1. Phosphorus combines with calcium to form insoluble compound calcium phosphate 

which is used in the formation of bones and teeth and give strength and rigidity to 

them. Calcium and phosphorus are present in the bone in the ratio of 2:1. 

2. It is needed for the formation of phospholipids which are important part of cell 

structure. 

3. Maintains acid base balance and acts as buffer. 

Sources of phosphorus 

 All foods contain significant amounts of phosphorus but particularly high in 

protein rich foods e.g. meat, fish, poultry, eggs and dairy products. Cereals are primary 

source of phosphorus in the average diet.   

Effects of deficiency of phosphorus 

 Because of widespread distribution of phosphorus in foods, deficiency is rarely 

found in humans. The RDA of phosphorus for children and adults is equal to calcium 

(1:1). During infancy the Ca: P ratio is 1:1.15. 

Effects of excess of phosphorus 

 Excessive intakes of phosphorus in food have been found to have no deleterious 

effect on the body as the excess amounts are excreted out. 

Iron 

Iron is needed to make haemoglobin present in Red Blood Cells (RBC) which carries 



oxygen from the lungs to the body parts. An adult body contains 2.5 – 4.0g of iron. Most 

of iron is present in blood as haemoglobin.   

Functions of iron 

1. Iron is required for the synthesis of haemoglobin in red blood cells. Haemoglobin is a 

compound made up of iron containing pigment, heam and a protein globulin. It acts 

as a carrier of oxygen from the lungs to the tissues. 

2. Transport and storage of oxygen: Iron in hemoglobin can bind oxygen molecules 

transport them through blood. It stores oxygen in muscles as myoglobin. Myoglobin is 

found only in muscles and serves as store of oxygen. 

3. It is essential for the formation of red blood cells (RBC) in bone marrow. Other 

nutrients e.g. folic acid, vitamin B12, Vitamin B6 and copper also plays vital role in the 

formation of RBC. The life of RBC is 120 days. Iron is stored in liver and spleen and 

taken to bone marrow for synthesis of new RBC to be incorporated in haemoglobin.  

Sources of iron 

 Foods rich in haem iron are liver, meat, fish and egg. Milk is a poor source. Foods 

containing non-haem iron are those of vegetable origin, e.g. cereals, green leafy 

vegetables, legumes nuts and oilseeds, jaggery and dried fruits. Cereals are the most 

important source of iron in Indian diet as these are consumed in large amounts daily. The 

bioavailability of non-haem iron is poor owing to the presence of antinutritional factors. 

Tea, coffee etc. should not be consumed immediately after an iron rich meal. To improve 

the absorption of dietary iron, foods providing vitamin C and protein should be 

consumed. 

Effects of deficiency of iron 

Iron deficiency occurs due to less intake of iron through food or due to poor iron 

absorption. It is reflected by blood hemoglobin levels. The normal haemoglobin level in 

blood of an adult men is 14-16g/dl and in women 12-14g/dl of blood. Lowering of the 

blood haemoglobin level below normal indicates iron deficiency. Anemia is a condition 

in which there is reduction in the haemoglobin level. It occurs due to ignorance and faulty 

food habits, people do not choose right type of foods which supply one. Infestation with 

hookworm is the second cause. This parasite enters the body, gets lodged in the intestines. 

Sticking to the wall of the intestine, the hookworm sucks blood and thrives there. The 

individual therefore loses blood and iron and becomes anaemic 

Effects of excess of iron 

Excess intake of iron i.e. more than 100 mg /day causes haemosiderosis. In this disorder, 



ACTIVITY 
 Observe your one week diet and list down the main food sources of 
protein, calcium and iron. 

large deposits of iron occur in liver and spleen. Diarrhoea and vomoiting are common 

symptoms. Such intakes are not due to excess intake through food but due to added iron 

from iron vessels used for cooking (wines, jaggery). 

 

 

 

 

Zinc 

 Adult body contains between 1.5 and 2.5g of zinc. Zinc is present in all body 

tissues and fluids. 

Functions of zinc 

1. Zinc performs many functions as a part of every cell in the body, so zinc is essential 

for normal growth, development, reproduction and immunity. 

2. Zinc is also involved in maintaining a healthy appetite and assisting in the perception 

of taste. 

3. It is also essential for the maintenance of protein structure and for the metabolism of 

proteins and nucleic acids. 

4. Zinc is involved in cholesterol transport and in maintaining the stability of lipids 

within the cell membrane.  

5. Zinc supplementation in combination with oral rehydration therapy has been shown 

to significantly reduce the duration and severity of diarrhoea. 

Sources of zinc 

 Foods high in protein are good sources of zinc. Meat, whole grain cereals, pulses and 

legumes provide the highest concentration of zinc.   

Effects of deficiency of zinc 

i. One form of severe zinc deficiency is acrodermatitis enteropathica, a rare genetic 

disease in which zinc absorption is significantly impaired. 

ii. The clinical manifestations of a mild level of deficiency of zinc in humans include 

decreased serum testosterone level in males and decreased lean body mass. 

Iodine 

It is important for normal functioning of thyroid gland.  It is a constituent of thyroxine 

which is a hormone produced by thyroid gland. This hormone has main function in 

energy metabolism and growth of body. Thyroid gland is located at the base of the neck 

and weighs 20-25g in a normal adult but due to insufficient intake of iodine thyroid gland 



in enlarged. 

Functions of iodine 

1. It plays important role in the synthesis of thyroxine. 

2. It regulates physical and mental growth. 

3. It regulates functions of nervous system and maintains muscle tone. 

4. It regulates rate of energy metabolism. 

Sources of iodine 

 Iodine content of food depends upon the soil where it is grown. If soil is deficient 

in iodine, the food grown on that soil will be deficient in iodine. Animal products such as 

milk, meat or eggs are much richer in iodine when they come from animals consuming 

iodine rich foods. Other important sources are legumes and cereal grains. Cod liver oil 

contains appreciable amounts of iodine. Iodised salt, leaves of spinach and seafoods are 

excellent sources of iodine. In India Iodized salt is compulsory. It contains 1 part of 

potassium iodide in 10,000parts of salt. 

                                  
           Always consume iodised salt            Goiter (Iodine)  

Effects of deficiency of iodine 

 Goitre is the disorder resulting from iodine deficiency which denotes enlargement 

of thyroid gland. The thyroid gland located in the neck provides a hormone thyroxine 

which is essential for growth and mental development. Iodine is needed for production of 

thyroxine. Apart from the swelling in the neck, goiter results in several complications. It 

affects physical growth and mental development. The ill effects of iodine deficiency are 

described as Iodine Deficiency Disorders (IDD). 

Effects of excess of iodine 

 Excess of iodine results in increased secretion of thyroxine hormone, which is 

known as hyperthyroidism. The person becomes hyperactive, irritable and feels 

restless.metabolic rate increases above normal so he eats a lot but still remains slim. 

Fluorine 



Fluoride is considered as an essential trace element in view of its ascribed role in 

imparting stability to teeth and bone, but chronic exposure to fluoride is known to cause 

toxic effects or fluorosis.  

Functions of fluorine 

Fluoride protects our teeth from decay. So a minimum amount (about 1 part per million) 

should necessarily be supplied through diet. 

Sources of fluorine 

The richest dietary sources of fluoride are drinking water, tea and sea fish. The drinking 

water if it contains 1 part per million of fluoride, supplies 1-2 mg/day. Sea fish contains 

large amounts of the order of 5 to 10ppm. Its presence in water > 2-3ppm leads to 

fluorosis resulting in hardening of bones.  

Effects of deficiency of fluorine 

Fluorine deficiency is a disorder which may cause increased dental caries (or tooth 

decay) and possibly osteoporosis (a bone disorder which leads to a decrease in bone mass, 

and an increase in bone fragility. 

Effects of excess of fluorine 

Excessive consumption of fluoride for long will result in fluoride poisoning. When it is 

ingested beyond the limit of tolerance of the human body, may cause three types of 

fluorosis: dental fluorosis affecting teeth, skeletal fluorosis affecting bones and non-

skeletal affecting soft tissues. The first sign of fluorosis is loss of shine of the teeth. The 

usual lustre is absent. Teeth appear dull with small patches on them. This is called 

‘mottling’   of teeth. Slowly extensive brown patches show up and pitting or formation of 

small holes occurs leading to total destruction of teeth. The main manifestations of 

skeletal fluorosis are crippling bone deformities, spinal compression, restricted 

movements of joints, bending of leg bones and making walking difficult. 

 

                         

                     Dental fluorosis                                          Skeletal fluorosis 

One important strategy to control fluorosis is to supply low fluoride water. To prevent 
fluorosis and dental caries fluorine levels of water should be >1ppm but less than <2ppm. 



Water 

Water is the largest constituent of the human body. About 60 – 70% of the total 

body weight consists of water. Water is essential for life but it has no food value in our 

body. A person can live without food for several weeks but would die in a few days 

without water.  

 

 

 

 

 

 

 

Functions of Water 

1. As a solvent: Water is present in the arteries, veins and capillaries where it acts as 

solvent for the nutrients and hormones. It also transports waste products of metabolism.  

e.g. CO2, ammonia and electrolytes which must be carried from the cells to the lungs, 

kidney, skin for excretion. 

2.  Acts as body builder: Glycogen which is stored in muscles is about 2/3rd water. The 

deposition of fat involves the accumulation of additional 20% water and in muscles 

about 75% additional water is accumulated. 

3. Acts as catalyst: Water acts as a catalyst in many biological reactions. 

4. Acts as lubricant: Primary function of water in the joints is as synovial fluid which 

acts as lubricant. 

5. Acts as temperature regulator: It causes continuous cooling of body by causing water 

loss through evaporation from skin. 

6. Importance for physical work: Lack of water has worse effect on work performance 

than lack of food. A reduction of 4.1 to 5% in body water will result in decline of 20-

30% in work performance. 

 A normal healthy individual requires a minimum of 6-7 glasses (1.5 lts) of 

drinking water in a day (in cold climate). The requirement of water varies with weather 

and type of activity. A minimum of 6-8 glasses of water in winter and 12-20 glasses in 

summer should be taken daily. 

 The nutrients work in a perfect harmony, much like the keys of a harmonium, one 

key note reaching the perfect pitch could mean a discordant note! For example, bone 

Dehydration of the body results when water is not taken in adequate amounts to 
make up the water loss. Dehydration occurs rapidly in severe diarrhoea and vomiting. 
During dehydration, Extracellular fluid is reduced in volume and its electrolyte 
content (Sodium and potassium) increase. So water from ICF is drawn to ECF. The 
volume of urine is reduced to minimum and the excretion of electrolytes is increased. 
So during dehydration, water, electrolytes and glucose should be given orally or 
intravenously. 



formation requires besides calcium and phosphorus, vitamin D also in specific amounts. 

A lack of any one would mean improper bone formation indicating that a perfect 

symphony of all the nutrients is required to ensure good health 

Table:7. Summarized information about nutrients 

Nutrients Functions Sources Effects  of 
deficiency 

Effects of excess 

Carbohydrates Chief source of 
energy and 
supplies energy to 
the brain, Protein 
sparing action, 
Used in fat 
metabolism 

Cereals, 
pulses and 
roots and 
tubers, fruit 
sugar, honey, 
sugarcane and 
beetroot juice

Lack of energy, 
loss of body 
weight,  

Obesity 

Protein Growth and 
maintenance of the 
body, repair of 
worn out tissues, 
Formation of 
enzymes and 
hormones,  
transport of 
nutrients, 
resistance to 
infections, provide 
energy 

Animal 
sources: 
Milk, egg, 
meat and fish
Plant sources 
: Pulses, nuts 
and oilseeds 
Cereals and 
millets   
 

Kwashiorkar: 
oedema, moon 
face and hair 
changes, growth 
failure 
Marasmus;  
Growth 
retardation, 
wasting of 
muscles, 
depletion of fat 

Burden on 
kidneys, Rise in 
blood cholesterol 

Fat Concentrated 
source of energy, 
essential for 
absorption of fat 
soluble vitamins,  
improves the 
palatability and 
give satiety 

Vegetable 
sources: 
vanaspati 
ghee and oils 
such as 
groundnut oil, 
sunflower oil, 
rice bran oil 
Animal 
sources: 
Ghee, butter, 
cream, meat 
and egg 

Loss of weight, 
deficiency of fat 
soluble vitamins, 
dry and rough 
skin 

Obesity,  
atherosclerosis 
leading to heart 
disease, diabetes 

Vitamins     
Fat soluble vitamins 
Vitamin A For eye sight, for 

epithelial layer of 
the skin,  for 
mucus 
membrane of 
respiratory and 
digestive tract 

Vitamin A;  
liver, butter, 
ghee, egg 
yolk, milk 
curd and 
cheese 
Carotene : 
Cow’s milk, 

Night blindness 
Keratinization 
(horny layer of 
skin) in severe 
deficiency 
cracking of skin 
called follicular 
hyperkeratosis. 

Hypervitaminosis 
A- Loss  of 
appetite, redness 
and itching of skin, 
loss of hair  



All green 
leafy 
vegetables 
like spinach, 
coriander 
leaves, mint 
leaves and 
yellow orange 
coloured 
fruits and 
vegetables 
such as 
carrot, 
pumpkin, ripe 
mango, 
orange, 
papaya and 
tomatoes  

Xerophthalmia, 
Bitot spot 
Decreased 
resistance to 
infections and 
poor growth in 
children.  

Vitamin D For bone 
formation,   
For absorption of 
calcium and 
phosphorus,  
Helps in brain 
development and 
healthy immune 
system. 
 

Cod liver oil, 
egg yolk, 
butter, milk  
and exposure 
to sun 
(sunlight) 

 Rickets in 
children: bow 
legs, and 
flattened narrow 
chest called 
pigeon chest. 
Osteomalacia in 
adults or 
osteoporosis in 
older people 
which means loss 
of minerals from 
the bones. 

Hypervitaminosis 
D -loss of appetite, 
nausea and 
vomiting. In 
excessive amounts, 
death may occur 

Vitamin E As an antioxidant 
protects the body 
from oxidative
destruction and 
prevent ageing,
protects the red 
blood cells from 
destruction, 
preve nts the 
oxidation of poly 
unsaturated fatty 
acids (PUFA) in 
tissues and 
membranes, 
Essential for 
normal 
reproduction. 

Corn oil, rice 
bran oil, 
sunflower 
oil,  
cottonseed 
oil nuts, 
oilseeds, 
whole grain 
cereals, 
wheat germ, 
and  cod 
liver oil. 
Green leafy 
vegetables 
are good 
source of 
vitamin E. 

 

Reproductive 
failure. 
destruction of 

RBC and also 
less production 
of RBC in the 
bone marrow. 

liver necrosis 
and muscular 
dystrophy. 

 

No effect 

Vitamin K Important role Dark green lowers the blood Clots in the 



for blood 
coagulation and 
Vitamin K is 
needed for the 
synthesis of 
various proteins 
in the liver 
which are used 
for blood 
clotting, one 
such protein is 
pro-thrombin. 

leafy 
vegetables 
such as 
spinach, 
fenugreek 
leaves etc but 
it is also 
found in 
fruits, tubers, 
seeds, dairy 
and meat 
products. 

prothrombin level 
and delayed 
blood clotting 
internal 
haemmorrhages 

circulating blood 
Excess is very rare 

Water soluble vitamins    
Vitamin B1 
(Thiamine) 

Used in glucose 
metabolism 

Brewer’s 
yeast, whole 
grain cereals  
whole 
legumes, nuts 
and oilseeds 

Dry Beri Beri- 
depletion of 
muscles, general 
weakness 
Wet Beri Beri- 
oedema, 
muscular 
weakness, 
Gastrointestinal 
tract 
disturbances, loss 
of appetite 

Excess does not 
occur 

Vitamin B2 

(Riboflavin) 
As a coenzyme 
in energy 
metabolism, for 
the oxidation of 
proteins 

Brewer’s 
yeast, milk 
and milk 
products, 
eggs , liver, 
green leafy 
vegetables, 
whole grain 
cereals and 
whole pulses 

Angular 
stomatitis, 
Glossitis and 
cheilosis 

Excess does not 
occur 

Vitamin B3 

(Niacin) 
As a coenzyme 
in energy 
metabolism. For 
the normal 
functioning of 
skin, digestive 
tract and nervous 
system 

Brewer’s 
yeast, meat, 
fish, chicken, 
green leafy 
vegetables, 
sprouted 
pulses, 
fermented 
foods, milk 
and milk 
products. 

Pellagra: disease 
of 4 D’s 
Dermatitis: 
Itching and 
burning sensation 
on the skin, 
cracking of skin 
Diarrhoea 
Dimentia: 
Irritability, loss 
of memory 
Death 

Excess does not 
occur 

Vitamin B6 

(Pyridoxine) 
For conversion 
of amino acids to 
glucose 

Meat , liver, 
milk, green 
leafy 

Convulsions and 
fits in children, 
Dermatitis in 

Excess does not 
occur 



vegetables, , 
whole grain 
cereals and 
whole pulses, 
groundnut 

adults 

Vitamin B12  For the synthesis 
of DNA in the 
bone marrow 

Animal 
foods: Liver, 
fish egg and 
meat 
Fermented 
foods 

Low 
haemoglobin 
level, pallor of 
skin, Pernicious 
anaemia-release  
of immature 
RBC’s in 
circulation 

Excess does not 
occur 

Folic acid For the normal 
synthesis of 
RBC’s 

Liver, yeast, 
dark green 
leafy 
vegetables, 
eggs and 
whole grains 

Low 
haemoglobin 
level, weakness, 
rapid breathing, 
megaloblastic  
anaemia-release  
of immature 
RBC’s in 
circulation 

Excess does not 
occur 

Vitamin C Necessary for 
healthy gums and 
joints.  
Increases 
resistance to 
infection (cold 
and cough)  and 
helps to fight 
many diseases.  

Amla guava, 
orange 
lemon, 
sprouted 
pulses 

  

Minerals     
 Calcium  Bone and tooth 

formation 
Essential for 
blood clotting 
and  for the 
contraction of 
heart muscles.  
Helps in the 
absorption of 
vitamin B12. 

Milk and 
milk 
products, 
green leafy 
vegetables 

Osteoporosis in 
older adults 

Hypercalcemia 

Phosphorus Mineralization of 
bones and teeth 
Needed for the 
formation of 
phospholipids 
which are 
important part of 
cell structure. 

Protein rich 
foods e.g. 
Meat, fish, 
poultry, eggs 
and dairy 
products, 
cereals 

Deficiency rarely 
found 

Excess does not 
occur 



Maintains acid 
base balance.  

Iron Transport and 
storage of 
oxygen 
Essential for the 
formation of red 
blood cells 
(RBC) 

Green leafy 
vegetables. 
meat, fish, 
egg cereals 
and legumes. 

Iron deficiency 
anaemia 

Siderosis 

Zinc Essential for 
normal growth, 
development, 
reproduction and 
immunity 
involved in 
cholesterol 
transport 

Meat, whole 
grain cereals, 
pulses and 
legumes 

Acrodermatitis 
enteropathica, a 
rare genetic 
disease in which 
zinc absorption 
is significantly 
impaired. 

Excess does not 
occur 

Iodine Important for 
normal 
functioning of 
thyroid gland 
regulates 
functions of 
nervous system 
and  physical and 
mental growth. 

Iodized salt Goitre 
(enlargement of 
thyroid gland) 

Hyperthyroidism 
(increased 
secretion of 
thyroxine) 

Fluorine Fluoride protects 
our teeth from 
decay. 

Drinking 
water, tea and 
sea fish. 

Dental caries Dental fluorosis 
affecting teeth, 
skeletal fluorosis 
affecting bones 
and non-skeletal 
affecting soft 
tissues. 

 
THINGS TO REMEMBER 

 Carbohydrates are the chief source of energy in the food of people. 

 Apart from the quantity of protein, the quality of protein is also important. 
Animal proteins like egg, milk, meat and fish are of high quality. 

 Excessive intake of fat leads to weight gain resulting in obesity which is the 
main cause of many diseases like heart diseases, diabetes etc.  

 Best source of vitamin D is sunlight. Simple exposure to sunlight for 15 
minutes every day is sufficient. 

 Prolonged deficiency of niacin cause pellagra which is known as the disease of 
4D’s. 

 The normal haemoglobin level in blood of an adult men is 14-16g/dl and in  
women 12-14g/dl of blood. Lowering of the blood haemoglobin level below 
normal indicates iron deficiency.  



QUESTION BANK 

 Being fat soluble, vitamin A can be stored in the body upto six months. 

 Vitamin B12 is present only in foods of animal origin. 

 Iodised salt is the most economical, convenient and effective means to prevent 
the development of Iodine Deficiency Disorders. 

 National Nutrition week is celebrated from September 1st to 7th  every year.  
 

 

Objective type questions 

1. Pellagra is due to the deficiency of 

a) Protein     b) Niacin 

c) Thiamine     d) Riboflavin 

2. Osteoporosis in older people occurs due to the deficiency of 

a) Vitamin A     b) Vitamin K 

c) Vitamin D     d) Vitamin A 

3. Richest source of  calcium is 

a) Wheat     b) Roots and tubers 

c) Green leafy vegetable   d) Ragi 

4. This mineral is important for normal functioning of thyroid gland. 

a) Zinc     b) Iodine 

c) Copper     d) Phosphorus 

5. Pernicious anaemia is the disease caused by its deficiency. 

b) Iron     b) Vitamin B12 

c) Folic acid     d) Copper 

6. Our bones contain calcium and phosphorus.(True/false) 

7. Vitamins and minerals are macronutrients. (True/false) 

8. Sunlight is the excellent source of Vitamin D. (True/false) 

9. Amla is the richest source of vitamin A.(True/false) 

10. Deficiency of Vitamin K causes difficulty in seeing, especially in dim light. 

.(True/false) 

11. The body uses _____________ to maintain its temperature. 

12. Vitamin ___________ works with calcium and phosphorus to make strong bones 

and teeth. 

13. Beri beri is due to the deficiency of _______________. 

14. Vitamin K is essential for _____________________. 



15. Calcium and phosphorus are present in the bone in the ratio of _____________. 

16. Define energy 

17. Define goitre 

Short answer type questions 

1. Write about the functions of sunshine vitamin. 

2. Differentiate between dry and wet beri beri. 

3. Write short note on Pellagra-a disease of 4D’s. 

4. Differentiate between fat and water soluble vitamins. 

5. What is the importance of water in maintenance of good health? 

6. What are the functions of iron in our body? 

7. Mention the sources of protein and calcium.  

Long answer type questions 

1. Explain the sources, functions and effects of deficiency of calcium. 

2. What are the effects of the deficiency and excess of carbohydrates ? 

3. Write down the differences between marasmus and kwashiorkor. Discuss their 

causes and treatment. 

4. What are vitamins? Why are they important in our diet?  

5. How the deficiency and excess of vitamin D affects our body? 

6. What is the importance of fats in our body? What are the effects of its deficiency 

and excess? 
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CHAPTER 3 

 

 

 Adequate nutrition is very important during all the stages of life as life cannot be 

sustained without adequate nourishment. A wide range of nutrients are required by 

human beings to lead a healthy and active life. The amount of each nutrient that is 

required by a person depends upon his/her age, sex, physical activity and physiological 

status. Adults need nutrients for maintaining constant weight and ensuring proper body 

functions. Special demands are made during stress periods, such as pregnancy and 

lactation. Hence, expectant and nursing mothers require increased amount of body 

building and protective nutrients. Inadequate nourishment during this period of life will 

impair the health status of both mother and baby. One cannot eat the same food every day 

and meal planning involves deciding what to eat in a day in each meal. It takes thought, 

effort and use of knowledge acquired in the earlier chapters. As the family’s well being 

and health are dependent on how well they are fed, it is a challenge for everyone who 

plan and cook food for the family. In this chapter we will study: 

i. Meaning, importance and principles of meal planning 

ii. Planning meals for the family members.  

 Meaning and importance of meal planning 

Meal planning means planning for adequate nutrition. It is a skill which develops with 

practice. It is the responsibility of the house maker to acquire knowledge and skill of planning 

meals for the family so that she is able to provide nutritionally adequate, tasty and pleasing diet 

for members of her family.  
Meal planning involves right selection of foods and bringing variety in their colour, taste and 

flavor to provide such a satisfactory meal, within the limits of time, money and energy, which 

can fulfill the nutritional needs of the individual, who eat it. In other words, it can be said that 

planning of what should be included everyday in each meal is the meal planning.  

 Steps in Meal Planning 

1. The daily diet is chosen from all five food groups. It ensures meeting the requirement of all 

nutrients. One group cannot be substituted for another.  

2.  Distribute the foods in food list (Prepared from portion sizes) to different meals like 

breakfast, lunch, evening tea and dinner. 

 Principles   of Meal Planning 

  First of all, we have to remember that food has to be palatable before it can 

become nutritious. To prepare meals for the family, the housewife should plan the meals for a 

day or for a week and can be kept in written form, known as the menu. The menu should be 

planned on the basis of following principles: 

1. Meeting nutritional requirements: A good menu is one which will not only provide 

adequate calories, fats and proteins but also minerals and vitamins essential for the physical well 

being of each member of a family. No single food can meet all the nutritional requirements. In a 

balanced diet, the energy contributed by carbohydrates, protein and fat should be 60-70%, 15-

MEAL PLANNING 
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20% and 20-30%, respectively. Athletes and labourers do strenuous exercise and work, so they 

require more of energy giving foods. 

2. Meal pattern must fulfill family needs: A family meal should cater to the needs of all the 

members. A growing adolescent boy may need large meals to satisfy his appetite, where as a 

young child may require soft and bland diet. Pregnant woman requires more greens in the diet. A 

heavy worker requires more calories and B vitamins than other members of the family. 

3. Meal planning should save time and energy: Planning of meals should be done in such a 

way that the recipes should be simple and nutritious e.g. using pressure cooker to save time, 

energy and nutrition too. 

4. Economic consideration: Any meal that are planned, if do not satisfy the budget of the 

family, it cannot be put into practice. You should know not only the cost of foods but also their 

cost in relation to food value. She should identify a good ‘buy’ from the nutritional stand point. 

The cost of meals can be reduced by using 1) Seasonal vegetables 2) By bulk purchasing 3) 

Substituting greens for fruits. For instance, when diet is lacking in milk, butter and eggs, 

carotene rich vegetables such as yellow pumpkin are better choice than bottle gourd even when 

the two are of same price because the yellow pumpkin is a good source of carotene. When 

budget is limited, it is better to buy toned milk (cheap) than whole milk and include carotene rich 

vegetables and fruits to supply the nutrients removed in the fat.  

5. Meal plan should give maximum nutrients: Housewife should know how to preserve 

nutrients during cooking and must be aware of food combinations that will ensure her to derive 

maximum benefits from the foods used. Losses of nutrients during processing and cooking 

should be minimized. Sprouted grams and fermented foods enhance the nutritive value. Good 

quality protein should be distributed in all the meals.  

6. Consideration for individual likes and dislikes: The meal plan should not only meet RDA 

but also individual preferences, particularly vegetarian or non vegetarian preferences. If a person 

does not like particular greens, it can be tried in a different form or substituted by equally 

nourishing food.  

7. Planned meals should provide variety: If the meals are monotonous it cannot be consumed. 

Variety can be introduced  in colour, texture and taste, by using different kinds of foods and 

cooking methods. Using a variety of foods does not necessarily increase the cost, if the meal is 

well planned. One Kilogram of potatoes, for example, may not cost more than, say 500g of 

potatoes and reasonable amount of leafy vegetables such as amaranth/spinach and a salad 

vegetable such as tomato/carrots. These three vegetables would make a more desirable 

combinations from the point of view of appearance, variety and nutritive value than only 

potatoes.  

8. Meals should give satiety: Each meal should have some amount of fat, protein and fibre to 

get satiety. The intervals between the meals should be considered while planning meals. 

 THE MEALS OF THE DAY 

 Generally, there are three main meals in a day- the morning meal (breakfast), the midday 

meal (lunch), and the evening or night meal (dinner). Some families include ‘tea, ‘tiffin’ or 

‘snacks’ early in the morning or in evening. The type of meal to be served whether light, 

medium or heavy- depends upon the food needs, work activities and income of the family. One 



3 | P a g e  
 

third of the day’s requirements should be supplied in the morning at breakfast. Since more than 

twelve hours elapse between the meal taken during the previous night and the breakfast taken in 

the morning, it is important to replenish the body fully in the morning in order to avoid fatigue 

and lack of mental alertness. One thirds of the day’s nutritional needs should be provided 

through the lunch and the rest through the dinner. For children, heaviest meal should be served 

at noon. All the three meals should be planned together as one unit so that the total food needs 

are distributed evenly. 

 The meals must be planned in terms of a week, thus providing for variety. Such planning 

also ensures economy. Menu is the list of foods that are converted into recipes and distributed 

in various meals like breakfast, lunch and dinner. Or is a list of dishes planned for preparation.  

For example, if tomato is not available, lime, sprouted gram or amla can be used in its place. 

Those who can afford to spend liberal sums of money on food can add more items such as milk, 

fruits and vegetables. Menus must be flexible enough to use left-over easily and also to take 

advantage of seasonal foods. Mealtime provides one of the highlights of happy family life. The 

mother spends all her time, energy and resources to cook the best possible food for her family. 

She has the responsibility of careful planning, wise marketing and skillful cooking. Nothing 

gives her greater pleasure or a greater feeling of reward than the happiness reflected on the faces 

of the members of her family when she sees them enjoying a hearty meal. Her satisfaction will 

be even greater when she knows that the meals she provides are well-balanced and supply all 

the nutritional needs of her family and her family is a healthy family. 

 Planning meals for the family  

 During planning of meals, one must ensure that the planned meal should provide all the 

necessary nutrients in right proportions to all the family members.  Before you set out for 

planning meals, refer recommended dietary allowances (RDA). Recommended Dietary 

Allowance is the average daily dietary nutrient intake level sufficient to meet the nutrient 

requirement of nearly all healthy individuals in a particular life stage and gender group. 

 Infants 

 During the life cycle of humans, first year is the time of most rapid physical growth and 

development next to foetal period. Proper care and attention must be given to the infant. The 

baby needs breast milk for steady growth. Infants who are exclusively breastfed for the 6 

months of the life grow well and breast feeding is beneficial not only during this period but also 

during later years of life. The infant is put on breast feed within half an hour after a normal 

delivery.    

  All babies do not grow at the same rate. There is no need for worry as long as there is 

steady gain in weight. A newborn baby needs about 3 glasses of milk daily and a healthy mother 

secretes this amount of milk. As the baby grows, he/she needs more milk and the amount of 

breast milk secreted by his mother becomes insufficient and that is why once the baby is six 

months old, he needs other foods besides milk.  

Table 8: Daily Recommended Dietary Allowances for Infants 

Nutrient 0-6 months 6-12 months 

Weight, Kg 5.4 8.4 
Energy, kcal/kg 92 80 
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Protein, g/kg 1.16 1.69 
Fat, g - 19 
Calcium, mg 500 500 
Iron  46 µg/kg 5 mg 
Vitamin A, µg 350 retinol 350 retinol or 2800 β carotene 

Vitamin C, mg 25 25 
Nutritional requirements 

Energy: Energy requirements of infants are higher than adults per unit body weight. The calorie 

needs in first 4-6 months are met by milk only. Afterwards till one year, 70% calories can be met 

by milk alone and rest of calories has to be supplied by supplementary foods. 

Protein: Like calories, infant’s protein requirements are higher per kg body weight compared to 

adults due to increased demands for skeletal and muscle growth. Human milk protein is 100% 

utilized. Excess protein is harmful since the infant has a limited capacity to excrete the waste 

metabolites of protein metabolism. 

Essential fatty acids: Linoleic acid is the most important fatty acid for an infant. Both cow’s and 

mother’s milk satisfy the requirements of essential fatty acids. 

Calcium (Ca) and phosphorus (P): Rapid growth requires large amounts of calcium and 

phosphorus. When sufficient calcium is not supplied to the infant, motor development is delayed. 

Ca : P ratio of cow’s milk is 1.2:1 which is lower when compared to 2:1 in human milk. 

Iron: At birth, body contains 75 mg iron per kg body weight which is about three times that of 

an adult. After 6 months, iron stores are utilized for increased blood volume. As milk is a poor 

source of iron, food supplements are to be introduced after six months to provide iron.     

Vitamin A: The amount of vitamin A in breast milk is sufficient. 

Vitamin C: Human milk contains twice the vitamin C in comparison to cow’s milk though both 

are not good sources of vitamin C. Deficiency in mothers during pregnancy and lactation results 

in very little reserves of vitamin C in body. Fruit juices should be introduced in sufficient 

amounts in the diet from 6th month onwards to prevent scurvy (deficiency of vitamin C). 

 Breast feeding 

 Breast feeding is the natural next step to pregnancy and childbirth. Mother’s milk is the 

lifeline to the newborn. It is the most preferred nutrition for infant as it contains all basic 

nutrients in most appropriate proportion. Milk is the natural food for the newly born and the 

process by which it is secreted by the mammary gland is known as lactation.  

 

 When to start breast feeding and how long to continue? 

Mother-infant contact should be established as early as possible (immediately after birth) by 

permitting the infant to suck at the breast. Mothers can breast-feed from as early as 30 minutes 

after delivery. Colostrums should be made available to the infant immediately after birth. 
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Feeding honey, glucose, water or dilute milk formula before lactation should be avoided and the 

infant should be allowed to suck, which helps in establishing lactation. Colostrums should not be 

discarded, as is sometimes practiced. A baby should be exclusively breast- fed only up to 6 6 

months and complementary foods should be introduced thereafter. Breast-feeding can be 

continued as long as possible, even after two years. Breast-fed infants do not need additional 

water. Feeding water reduces the breast milk intake and increases the risk of diarrhoea and 

should, therefore, be avoided. Giving additional water is unnecessary even in hot climate. 

. What is Colostrum? 

 During first two or three days, watery and yellowish thick and sticky fluid that comes 

from mammary glands differs from regular milk and is called colostrum. It is secreted in small 

amount about 10-40 ml. It is rich in protein content than mature milk, a lower fat content and 

rich in minerals and vitamins (A, D and B12). Vitamin C is secreted at about same level as in 

mature milk while zinc is about 8 times higher (immunity booster). Colostrum contains 

substance (interferon) which has strong antiviral activity. It also contains antibodies against viral 

diseases such as small pox, polio, measles and influenza (natural immunization). In view of the 

above mothers must see that colostrum is not wasted but feed to infant.  

Colostrum feeding is the first immunization of the child. 

 Advantages of breast feeding 

The composition of human milk is best suited to the infants requirements.  

Table:9 Comparison of human milk with cow’s and buffalo’s milk. 

Nutrient Human milk Cow’s milk Buffalo’s milk 
Water, g 88 87.5 81 
Energy, kcal 65 67 117 
Protein, g 1.1 3.2 4.3 
Carbohydrates, g 7.4 4.4 5.0 
Fat, g 3.4 4.1 6.5 
Calcium, mg 28 120 210 
Phosphorus, mg 11 90 130 
Iron, mg - 0.2 0.2 
Carotene, µg 137 174 160 
Vitamin C, mg 3 2 1 
Thiamin, mg 0.02 0.05 0.04 
Riboflavin, mg 0.02 0.19 0.1 
  

There is no other single action by which a mother can so impact the present and future 

health of her baby. Just as importantly, breast feeding promotes a very special bond between 

mother and child that only a mother can provide. 

Artificial feeding 

Though breast milk is the best milk and there can be no substitute for it, there are certain 

circumstances during which the infant need to be given artificial feeds. Avoid bottle feeding at 

all stages. Use katori (cup) or spoon when required for feeding. 

Bottle Vs breast feeding 

1. Breast milk contains more vitamin C and E than cow’s milk. 
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2. Though the calcium of human milk is 1/4th of cow’s milk, calcium and phosphorus ratio 

is 2:1 in human milk which is favorable for the bone strength.  

3. Low sodium content of human milk has advantage to the infant as kidneys have difficulty 

in handling excess sodium. 

4. Though iron content is low in human milk but it is adequate to meet infant’s 

requirements. Absorption of iron from human milk is higher. Copper and zinc content is 

also higher in human milk. 

5. Colostrum and mature human milk contains some immunological factors which prevents 

the infants from diseases and infections.   

6. Infant derives a sense of security and belonging in the early mother and child 

relationship. 

7. It is economical to breast feed the infant. Commercial preparations are very expensive. 

8. Breast feeding is an important birth control factor (Natural contraceptive). Prolactin 

which stimulates milk production decreases the synthesis of ovarian hormones. It prevent 

cancer of the breast and ovaries in the mothers. 

9. Breast feeding enables the mother to shed weight.          

10. Breast feeding is associated with better cognitive development (Intelligent quotient, IQ) 

possibly due to the high content of Docosahexaenoic acid (DHA) which plays an 

important role in brain development. 

Ensure exclusive breast feeding for first six months and encourage breast feeding till 
2 years or more if possible. 

 Weaning 

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

feeding schedule. The foods that are introduced in addition to breast milk are called 

supplementary foods.  

Importance of weaning 

 Infants on breast milk alone up to 6 months of life can have satisfactory growth rate 

during this period but after this period, breast milk alone is not able to provide sufficient 

nutrients needed to maintain growth. Increased needs of calories and protein of growing children 

cannot be met by the reduced output of mother’s milk. Milk is poor source of vitamin C and 

supplementation of fruit juices is essential. Iron stores in liver of an infant last only for 6 months. 

Hence iron rich foods should be given after 6 months onwards.  

 Introduction of supplements before six months of age does not have any beneficial effect 

on infant growth. Early introduction of supplementary foods results in reduction in milk output 

because of reduced sucking stimulus.  Introduction of   weaning foods too late can lead to under 

nutrition. Bulky adult diets usually do not meet the nutrient requirements of infants. Therefore, 

calorie dense foods should be given. 

Types of supplements 

1.  Liquid supplements 

Milk: At about 6th month of life, the frequency of breast feeding is reduced to 3-4 times per day 

and animal milk is substituted. Since the proportion of nutrients in animal milk differs from that 

of human milk, the cow’s milk is diluted with boiled and cooled water in the proportion of 2:1 
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for some days. The amount of water is gradually reduced so that in few weeks the baby gets 

undiluted animal milk. Two feeds of 225ml each per day is an ideal replacement. Sugar can be 

added to improve taste and increase calories. 

Juice of fresh fruits: It is important to start feeding small quantities of fresh fruit juice after 6 

months. Oranges, tomatoes, sweet lime, grape juice can be given. In early stages, juice is diluted 

with an equal amount of boiled and cooled water and few teaspoons are given.  

Soups from green leafy vegetables: In case fresh fruits are not available, green leafy vegetables 

may be used. Strained soup can be given in the beginning and unstrained soup later on.   

Fish liver oil: It is a good source of vitamin A and D. Few drops per day mixed in small quantity 

of milk can be given. 

2. Solid supplements well mashed before feeding 

Mashed food is started around 7th or 8th month of life.  

Cereals and starchy gruels: To meet the increased demands of calories and protein, well 

cooked mashed cereals mixed with milk and sugar can be given. Calorie dense cereals can be 

prepared using  wheat and rice can be used in the form of porridge.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cooked and mashed vegetables: Potatoes and green leafy vegetables can be introduced to get 

vitamins and minerals. 

Fruits: All fruits except banana which is mashed must be stewed and sieved. Fruits can be 

stewed (cooked in small amount of liquid) with an addition of little sugar and lime juice for 

flavour.  

Non vegetarian foods: Hardboiled egg yolk is good source of vitamin A, protein and iron. The 

whole egg may be poached (cooked in boiling water) or soft boiled and fed by the time infant 

reaches one year of age. 

Pulses: Well cooked pulses along with cereals e.g. Khichdi can be given 

III Unmashed solid supplements: When the baby starts cutting his teeth it is time to start 

changing him to chopped and thick consistency foods e.g. cooked cereals, pulses, vegetables etc.. 

A slice of raw vegetable or fruit, biscuit, piece of chapati, bread etc can be a good exercise for 

Amylase-Rich Foods (ARFs): Flours of germinated cereals, which are rich in the enzyme alpha-
amylase, constitute ARFs. Even small amounts of this type of foods liquefy and reduce the bulk of the 
cereal-based diet. Thus, ARFs help in increasing the energy density of weaning gruels and in reducing 
its bulk as well. Mothers can add ARF to increase the digestibility of the low-cost weaning foods 
prepared at home. Preparation of ARF is very simple and cheap as compared to milk formulas available 
in the market and can be prepared easily by mothers at home. 
Preparation of Amylase Rich Food (ARF) 

Take 250g of wheat 
 

Add 2-3 volumes of water and soak it for 8 hours 
 

 
Drain excess water 

 
Germinate wheat in dark for 24-48 hours 

 
Sun dry for 5-8 hours 

 
Roast gently in flat pan just to remove water 

 
 

Grind and powder the grains (ARF) 
 

 
Store in air tight bottles/jars 

 
Add 5g (one tea spoon) of ARF, after cooking to every feed  
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gums. As months pass, foods prepared for the family can be given to the child. A portion of 

cooked food can be removed before spices are added. Do not give the child too spicy foods. 

Points to be considered in introducing weaning foods 

1. Introduce only one food at a time.  

2. Allow the infant to become familiar with the food before trying to give new food 

3. Give very small amounts in the beginning. 

4. Use very thin consistency when starting solid foods then gradually made it thick as infant 

learns to propel the food back with the help of tongue. 

5. If after several trials, the baby has disliking for the food, omit that item for a week or two 

and then try again. If the dislike persists it is better to forget that food for a while and 

replace by a substitute. The baby should never be forced to eat. 

6. Food should be only slightly seasoned with salt. Do not feed too spicy or sweet foods.  

7. At first, strained fruits and pureed vegetables should be given. When baby is able to 

chew, gradually substitute finely chopped fruits and vegetables.  

8. Variety in child’s diet is very important to make it more appealing. 

9. Baby’s appetite varies a lot from meal to meal and day to day. Be careful for that. 

10. Give freshly prepared food. 

Table 10: List of supplementary foods that can be given to infants 

4-6 months 7-8 months 9 month 

Liquid supplements Semi solid supplements Solid supplements 

Milk Finally cooked vegetables 
and mashed well before 
serving 

Chopped vegetables 

Juice of fresh fruits Khichri and curd Toast 

Soup of vegetables Finally cooked dals and 
mixed well before serving 

Bits of potato 

Fish liver oil Boiled egg yolk Biscuits 

Suji kheer Boiled egg white Slice of raw carrot 

Custard Minced or ground meat Fruit segments- a piece of 
apple 

 Mashed banana Churi 

 Stewed fruits e.g. stewed 
apple 

Halwa 

 Semolina kheer  

   Table 10: Menu plan for a six month old baby 

At 6.00 A.M. Mother’s milk 

At 8.00 A.M. Suji kheer 

At 10.00 A.M. Fruit juice/vegetable soup 

At 12.00 Noon Mother’s milk 

At 2.00 P.M. Custard 

At 4.00 P.M. Boiled potato with curd 

At 6.00 P.M. Boiled egg yolk 

At 8.00 P.M. Dal soup 

At 10.00 P.M. Milk 
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Preschool children 

 Children in the age group between 1-6 years are often referred to as “preschool” children. 

The preschool age period is an important time for the health and future development of the 

child. Since the children, besides more active, are building their bones, teeth and muscles. They 

need more nutritious foods in proportion to their body weight than adults.   

Nutritional Requirements  

Energy: Up to 10 years of age, there is no difference of sex for the recommended dietary 

allowances. Due to improper weaning practices, the child may not meet calorie and protein 

requirement and suffer from protein energy malnutrition. 

Protein: The increase in muscle mass and bone growth requires protein intake of 1.5 to 2g/kg 

body weight.  

Fat: Fat energy both visible and invisible should be 25% of total energy. 

Minerals: Deposition of calcium is not uniform during growth period but relatively greater 

during early childhood and during adolescence. Normally iron needs of infants are high but due 

to lack of iron dense diet and hookworm infestations, children in this age group are highly 

susceptible to anemia.  

Vitamins: Vitamin A deficiency is common if intake is less than 100 µg. Deficiency of vitamin 

A can lead to bitot spot, night blindness, or total blindness in severe cases. Milk, eggs, carrots 

and green leafy vegetables should be included in the diet. 

Table:11 Daily Recommended Dietary Allowances for preschool children 

Nutrient 1-3 years 4-6 years 

Weight, Kg 12.9 18.0 

Energy, kcal 1060 1350 

Protein, g 16.7 20.1 

Fat, g 25 25 

Calcium, mg 600 600 

Iron, mg 9 13 

Vitamin A, µg 400 400 

Vitamin C, mg 40 40 

 

Factors to be considered while planning a diet for a preschooler 

1. The diet should be adequate in quality and quantity of different nutrients to ensure 

growth. In addition to the amount of milk recommended, the preschoolers should have 

two servings of protein rich foods. 

2. Daily diet should have fruits, vegetables in any form and whole grain products to 

prevent constipation. 

3. The diet should have variety of foods. The child should have access to items from all 

food groups on a regular basis. 

4. Foods should be slightly seasoned so that they taste better. 

5. Child should not be forced to eat more than he can take. 
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6. Food preferences of the child should be taken into consideration. Change the form of 

milk, if milk is disliked. Make kheer, kulfi or custard etc. 

7. Regularity of meal times is essential.  

8. The child should never be hurried while taking food. The atmosphere should be 

pleasant, peaceful and lacking distraction. 

9. Tea, coffee and fried foods should be restricted. 

10. Avoid feeding the child with bulky staple foods which do not meet his energy            

needs.  Give less bulky foods but rich in energy and proteins. 

Suggested snacks: Vegetable/curd/egg sandwiches/paneer patty, biscuits/rusks, milk shakes, 

fresh fruit/juice/chat, sprouted dal chat/sprout upma, pinni/panjiri/carrot burfi. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 12: Meal plan for 1-3 years old child 

Early morning Milk 
Breakfast Vegetable curd sandwich 
Mid morning Banana 
Lunch Rice 

Rajmah 
Curd 
Salad 

Evening Tea Milk with biscuits 
Dinner Green leafy vegetable soup 

Chapati 
Peas potato vegetable 
Salad  
Fruit custard 

Before going to bed Milk 
School age children 

 The school age, 7-12 years, is a slow period of growth. The rate of growth slows and 

body changes occur gradually which results in a decline in the food requirement per unit of body 

weight. The nutritional requirement is the same for boys and girls up to 9 years after which girls 

out do boys and there is a change in some of the nutrients requirements for boys and girls. 

During childhood boys are taller and heavier at each stage than girls but at the age of 11 to12 

year, girls become heavier and taller. 

Need for developing good food habits 
The child must be taught good food habits (eating at regular times, washing hands before 
and after meals etc.) because the eating habits he forms at this time will stay with him for 
life.  

 There should be regularity of meal times.  

 The child should be taught to eat everything on his plate. 

 Familiar foods are better liked and hence new foods should be given in small 
portions along with well accepted ones. 

 A balance should be maintained between hard and soft foods. 

 Colourful foods add variety and stimulate interest. 

 Finger foods such as cutlets, hard boiled eggs, small sandwiches, rolls and whole 
fruits are handy. 

 At the table, physical comfort while sitting, unbreakable bowls and cutlery with 
blunt edges will help the child in his/her efforts to feed himself. 
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As the child enters school he/she develops ability to work out problems and participate in group 

activities. This is a period of emotional stress, competitive behavior and dreaming which brings a 

drastic change in the previous learning and personality pattern. There is a change from 

dependence of parental standards towards those set by peer group as there is tremendous peer 

pressure. 

Table 13: Daily Recommended Dietary Allowances for school children 

Nutrient 7-9 years      10-12 years 

Boys Girls 

Weight, Kg 25.1 34.3 35.0 

Energy, kcal 1690 2190 2010 

Protein, g 29.5 39.9 40.4 

Fat, g 30 35 35 

Calcium, mg 600 800 800 

Iron, mg 16 21 27 

Vitamin A, µg 600 600 600 

Vitamin C, mg 40 40 40 

Nutrient requirements 

 Energy and Protein: Body requirements of calories are increased steadily. Requirements for 

boys are increased steadily for this age group. Requirements remain same for girls from 7-12 

years. Requirements for boys are increased from 7-9 to 10-12 years as there is gradual increase 

in need because reserves are being laid down for the demands of the approaching adolescent 

period. The increased requirement of nutrients meets demand for growth. Girls require more 

protein during this age group than boys for approaching menarche. 

Minerals: These children require more calcium than adults to meet skeletal growth demands. As 

the blood volume is increased, iron requirements for boys are also increased. 

Vitamins: The recommended dietary allowances for Vitamin A and C are same as  in adults. B 

vitamin requirements are in proportion to calorie requirements. 

Food requirements 

There is an increase interest and participation in other activities which compete with meal times. 

There is a strong relationship between good nutrition and learning. Children are generally 

restless and spent very little time at the table. Breakfast is particularly important for school 

children. It breaks the fast of the sleep hours and prepares a child for problem solving and 

memory spans in the learning period at school. Skipping breakfast affects their performance 

level. The school lunch packed from home should provide a nourishing noon meal for the school 

going children. 

Factors to be considered while planning a diet for school children 

1. Food intake should meet the increasing activity and growth and special requirements 

because of sickness or injury. 

2. Children are generally restless and do not like to spend too much time at the table eating. 

Besides, they feel rushed in the morning because they must reach school on time. So, 

menus have to provide dishes that are quick to eat and yet satisfying nutritionally. 
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3. Children also tend to be bored with foods easily. So menus need to provide variety in 

colour, texture, taste and flavour. 

4. The climatic conditions are important consideration. In hot weather, extra liquids and salt 

are to be given. 

5. Children have varying appetites and often prefer snack meals at frequent intervals as 

compared to large ones. 

6. New foods are likely to be accepted if it is given in the form which can be easily handled 

and these should be offered at regular intervals until the child learns to accept it.  

7. Encourage the child to eat meals along with family members.  

Packed Lunches 

Since one meal is usually consumed in school, it is better to provide a packed lunch  to the child. 

It has become necessity for them.. Lunch is packed in a tiffin box to be eaten by a child while 

away from home.  

Points to be considered in planning a packed lunch and tiffin 

1. The packed lunch should meet one third daily requirement of calories and protein of the 

child.  

2. The packed lunch should consist of all five food groups, though the number of dishes 

may be less. 

3. Cook something which can be relished even when it is cold. 

4. Inclusion of one serving of green leafy vegetables will take care of one third requirement 

of many vitamins and minerals.  

5. Some amount of good quality protein like milk or milk products e.g. curd or paneer 

would improve protein quality. Combination of vegetable proteins like cereals and pulses 

can be given.  

6. To make the food appetizing, foods like whole fruit or buttermilk in a bottle can be given.  

7. It is sensible to have a different food in packed lunch than what one had in breakfast. 

8. Monotony should be avoided in packed lunch. There should be variety. For example, 

paneer parantha with fruit, vegetable sandwich with fruit etc. 

9. The food should be in the correct consistency. Too watery things may leak and too dry 

food may not be appetizing to the child. Chapaties, paranthas or bread slices should be 

covered in napkin to retain moisture. 

Table 14: Meal plan for school going children 

Breakfast Stuffed parantha with potato/Bread Omlette 
with butter 
Milk 

Mid morning Packed Lunch with seasonal fruit 
Lunch Rice 

Paneer with gravy 
Curd 
Salad 

Evening Tea Snack (Samosa/sandwich) 
Dinner Mixed vegetable soup 

Chapati 
Dal 
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Peas potato vegetable 
Salad  

Before going to bed Milk 
Rinsing mouth immediately after eating is a good habit, especially in case of children if they 
have just eaten something sweet (candy, chocolates etc.). This will prevent the formation of 
plaques or dental caries. 

 

 

Adolescents  

Adolescent period (teenage) is characterized by rapid increase in height and weight, hormonal 

changes, sexual maturation and wide swings in emotion. Adolescent growth spurt starts at about 

10-12 years in girls and two years later in boys. Adolescent girls are at greater physiological 

stress than boys because of menstruation. Their nutritional needs are of particular importance as 

they have to prepare for motherhood. All these rapid anabolic changes require more nutrients per 

unit body weight. The period of transition from childhood to adulthood is called adolescence 

with accelerated physical, biochemical and emotional development.  There are many body 

changes which result due to the influence of hormones. Greatest nutrient need for boys is 

between 12-15 years and for girls is 10-13 years. They attain their adult stature between 18-20 

years but bone mass continues to increase up to the age of 25 years.    

Table:15 Daily Recommended dietary allowances for adolescent boys and girls 

Nutrients Age group 

13-15 years 16-17 years 

Boys Girls Boys Girls 

Body weight, kg 47.6 46.6 55.4 52.1 

Energy, kcal 2750 2330 3020 2440 

Protein, g 54.3 51.9 61.5 55.5 

Fat, g 45 40 50 35 

Calcium, mg 800 800 800 800 

Iron, mg 32 27 28 26 

Vitamin A, µg 600 600 600 600 

β carotene, µg 4800 4800 4800 4800 

Thiamine, mg 1.4 1.2 1.5 1.0 

Riboflavin, mg 1.6 1.4 1.8 1.2 

Niacin, mg 16 14 17 14 

Pyridoxin, mg 2.0 2.0 2.0 2.0 

Vitamin C, mg 40 40 40 40 

Folic acid, µg 150 150 200 200 

Nutritional Requirements 

Energy: Energy needs increase with the metabolic demands of growth and energy expenditure. 

Sometimes the large appetite characteristic of this growth period leads to satisfy their hunger 

Activity 
Plan a tiffin for a preschool child providing protein, vitamin A, iron and 
calcium 
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with snack foods that are high in sugar and fat and low in protein. As shown in table 15, the 

needs of energy are higher in boys than that of girls. 

Protein: The protein needs exceed 1g/kg body weight. This meets growth needs and for the 

pubertal changes in both sexes and for the developing muscle mass in boys. As in case of energy 

requirements, protein requirements are also higher in boys in comparison to girls of this age 

group. 

Minerals: Calcium and iron are particularly needed during adolescence. Though recommended 

dietary allowances for calcium are about 800mg/ day, it is desirable to give higher quantities of 

calcium for adolescents to achieve high peak bone mass. To achieve optimal peak bone mass, it 

is recommended to consume calcium rich foods like milk and milk products, ragi, til etc. About 

150mg calcium must be retained each day to allow for the increase in bone mass. Iron is needed 

for haemoglobin synthesis for expansion in blood volume and for myoglobin needed for muscle 

growth. The girls should take adequate iron as they lose iron by way of menstruation. If this loss 

is not replaced, it predisposes to iron deficiency anemia. 

Vitamins: The need for thiamin, riboflavin and niacin increase directly with increased caloric 

intake. Folic acid and vitamin B12 are needed in higher amounts when tissue synthesis is 

occurring rapidly. Skeletal growth require more vitamin D. Structural and functional integrity of 

newly formed cells depends upon the availability of vitamins A, C and E.   

Food requirements: Balanced diet for adolescents is given in chapter 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Consumption of a nutritious well balanced diet, appropriate life style practices and 
involvement in physical activity such as games/sports should be encouraged among 
adolescents. 
Table 16: Meal plan for an adolescent boy/girl 

Food habits of adolescents  
1. Physical and physiological pressures influence adolescent eating habits. 
2. Adolescents have a reputation of worst eating habits. They skip meals or they eat fast 

foods which are generally inadequate in calcium and vitamin  but high in calories, 
saturated fat and sodium. 

3.   Boys fares better than the girls as they have large appetites and large volume of food leads 
him to consume adequate nutrients. Girls are less fortunate as their physiologic sex 
differences associated with fat deposits during this period and comparative lack of 
physical activity results in easy weight gain. 

4. Social pressures and personal tensions concerning figure control will cause her to follow 
unwise, self imposed crash diets foe weight loss. 

5. Many adolescents do not relate today’s food habits to tomorrow’s health. They have a 
notion of ‘desirable’ body shape and ‘ideal’ body weight. Some girls imitate a model or a 
celebrity whose weight reported in newspaper as 37kg and waistline 28inches. They 
purposely starve to maintain such a weight. Very often they might miss meals at home, 
often skipping breakfast and lunch altogether, whereas during this time of peak growth, 
adolescents usually need to eat frequently and in large amounts. In some cases, self 
starvation may result in complex eating disorders like anorexia nervosa and bulimia. 

6. On the other hand, fad diets are common especially among boys for muscle building, 
broadening shoulders, waist narrowing etc. Simple nutritious diet from all the five food 
groups, rich in iron, plenty of fruits and vegetables, low fat and low sugar diet with lots of 
physical exercise and sports can in fact ensure good physique and long term good health. 
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Breakfast Stuffed parantha with potato/Bread Omlette with butter 
Milk 

Mid morning Fruit Juice/Fruit/Fruit chat 
Lunch Rice 

Chapati 
Cheese with gravy 
Seasonal vegetable 
Curd 
Salad 

Evening Tea Snacks(Vegetable sandwiches/sprouted dal chat) 
Cold coffee 

Dinner Tomato soup 
Chapati 
Peas potato and nutri vegetable 
Green gram dal 
Salad  
Fruit custard 

Before going to bed Milk 
 

 

 

 

 Adults 

 Man needs a wide range of nutrients to perform various functions in the body and to lead 

a healthy life. During adulthood, nutrients are required for the purpose of energy, for 

replacement of worn out tissues and maintenance of body functions. Though there is no growth 

during adulthood, protein is required for the replacement of worn out tissues.  

Nutritional Requirements 

Energy: Energy requirements of adult man and woman are based on reference man and woman. 

Energy requirement for other individuals of different body weights and age are calculated. 

Reference man is between 18-29 years of age and weighs 60 kg with a height of 1.73m with a 

body mass index of 20.3 and is free from disease and physically fit for active work; on each 

working day, he is engaged in 8 hours of occupation which usually involves moderate activity, 

while when not at work he spends 8 hours in bed, 4-6 hours in sitting and moving about, 2 hours 

in walking and in active recreation or household duties.  

Reference woman is between 18-29 years of age, non-pregnant non- lactating (NPNL) and 

weighs 55 kg with a height of 1.61m and a body mass index of 21.2, is free from disease and 

physically fit for active work; on each working day she is engaged in 8 hours of occupation 

which usually involves moderate activity, while when not at work she spends 8 hours in bed, 4-6 

hours in sitting and moving about, 2 hours in walking and in active recreation or household 

duties. 

 An important factor which determines energy needs is the nature and duration of physical 

activity, whether moderate or heavy. For heavy workers, allowances have to be higher than for 

those who are sedentary or moderate workers. 

Table:17 Recommended Dietary Allowances for an adult man and woman 

Activity 
Write your one day menu and observe which food group and nutrient is 
lacking in it 
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Nutrients 

Man Woman 

Sedentary Moderate Heavy Sedentary Moderate Heavy 

Energy, Kcal 2320 2730 3490 1900 2230 2850 

Protein, g 60 60 60 55 55 55 

Visible fat, g 25 30 40 20 25 30 

Calcium, mg 600 600 600 600 600 600 

Iron, mg 17 17 17 21 21 21 

Vitamin A, µg 600 600 600 600 600 600 

β carotene, µg 4800 4800 4800 4800 4800 4800 

Thiamine, mg 1.2 1.4 1.7 1.0 1.1 1.4 

Riboflavin, mg 1.4 1.6 2.1 1.1 1.3 1.7 

Niacin, mg 16 18 21 12 14 16 

Pyridoxine, mg 2.0 2.0 2.0 2.0 2.0 2.0 

Vitamin C, mg 40 40 40 40 40 40 

Folic acid, µg 200 200 200 200 200 200 

Vitamin B12, µg 1.0 1.0 1.0 1.0 1.0 1.0 

Zinc, mg 12 12 12 10 10 10 

 

Protein: The average daily protein requirement of an Indian adult in terms of high quality 

protein like milk, egg  is 0.5g/ kg of body weight. One gram per kilogram of body weight is the 

RDA for men and women.  

Fat: In the diets of adults in India, about 20% energy is derived from fats. At all levels of energy 

intake, invisible fat furnish about 9% energy and visible fat 10%. This would come to 10-20 g of 

fat per day depending upon the level of calories consumed.  

Minerals: The requirement for calcium is same for both man and woman. To meet this 

requirement an adult needs to take 200 ml of buffalo milk or 350 ml of cow’s milk. Iron 

requirement for women is higher than men because of menstrual losses. Women in reproductive 

age have iron loss of 0.6 mg /day on an average. 

Vitamins: The requirement of vitamin A is same for men and women. The requirement of B 

vitamins is based on energy requirement (0.5mg of thiamine, 0.6 mg of riboflavin and 6.6 g mg 

of niacin per 1000 Kilocalories). Hence requirements of B vitamins are higher for moderate and 

heavy workers. An intake of 20 mg of vitamin C may be sufficient to maintain ascorbic acid 

levels in adults. As 50% is lost in cooking, 40 g is suggested RDA. Where there is minimal 

exposure to sunlight a daily supplement of 400 µg of vitamin D is made. The requirement of 

vitamin E suggested is 0.8 mg/g essential fatty acids. 

Diets of poor can be improved nutritionally by 

1. replacing a single cereal with mixed cereals 

2. Inclusion of green leafy vegetables to improve the intake of vitamin A, iron and calcium. 

3. Inclusion of inexpensive yellow fruits like papaya or mango and greens to increase vitamin A 

and C intake 
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4. Inclusion of at least 150 ml of milk improves intake of riboflavin, calcium besides improving 

protein quality of the diet 

5. Another extra 10 g of oil increases energy and essential fatty acid intake.  

An example of low cost diet suggested by ICMR is as follows: 

Table 18: Sample meal for adult woman (Sedentary) 
Meal time Food group Raw Cooked recipe  Servings, 

Amounts 
Breakfast Milk 100ml Milk or ½ cup 
 Sugar 10g Tea or 2 cups 
   Coffee 1cup 
 Cereals 50g Missi roti 2 Nos. 
 Pulses 20g   
 Green leafy 

vegetable  
50g   

Lunch Cereals 100g Rice 1 cup 
   Chapati 2Nos 
 Pulses 20g Dal ½ cup 
 Vegetables 100g Vegetable curry ½ cup 
 Vegetables 50g Salad 7-8 slices 
 Milk 100ml Curd ½ cup 
     
Evening Tea Cereals  50g Snack  
 Milk 50ml Tea 1 cup 
 Sugar 10g   
Dinner Cereals 100g Rice 1 cup 
   Chapati 2Nos 
 Pulses 20g Dal ½ cup 
 Vegetables 100g Vegetable, dry ½ cup 
 Milk 50ml Curd  
 Vegetables 50g Salad 7-8 slices 
 Fruit 100g Seasonal 1 medium 
1 cup=200ml 
Note 
For non-vegetarians- substitute one pulse portion with one portion of egg/meat/chicken/fish 
Use 20g visible fat and <5 g salt during preparation of meal per day. 
Breakfast items: Missi roti-2/Bread slices-3/ porridge-1-1/2  cups/ cornflakes with milk- 1-1/2 
cups 
Snacks  
For Pregnant women: Add one serving of milk and paneer for protein, one portion of green 
leafy vegetables for iron, folic acid, calcium and vitamin A. Include one serving of any citrus 
fruit/juice for vitamin C and 10g visible fat in addition to above sample meal. 
For Lactating mother: In addition to the diet during pregnancy, add orange and yellow colo 
ured fruits and vegetables for vitamin A. Include panjiri for high energy requirements. 
Table 19: Sample meal for adult man (Sedentary) 

Meal time Food group Raw Cooked recipe Servings, 
Amounts 

Breakfast Milk 100ml Milk or ½ cup 
 Sugar 15g Tea or 2 cups 
   Coffee 1cup 
 Cereals 70g Missi roti 3 Nos. 
 Pulses 20g   
 Green leafy 

vegetable  
50g   

Lunch Cereals 120g Rice 2 cups 
   Chapati 2Nos 
 Pulses 20g Dal ½ cup 
 Vegetables 150g Vegetable curry ¾ cup 
 Vegetables 50g Salad 7-8 pieces 
 Milk 100ml Curd ½ cup 
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Evening Tea Cereals  50g Snack  
 Milk 50ml Tea 1 cup 
 Sugar 10g   
Dinner Cereals 120g Rice 2 cups 
 Pulses 20g Chapati 2 Nos. 
 Vegetables 150g Dal ½ cup 
 Milk 50g Vegetable curry ¾  cup 
 Vegetables 50g Salad 3-4 pieces 
 Fruit 100g Seasonal 1 medium 
1 cup=200ml 
Note 
For non-vegetarians- substitute one pulse portion with one portion of egg/meat/chicken/fish 
Use 25g visible fat and <5 g salt during preparation of meal per day. 
Breakfast items: Missi roti-3/Bread slices-4/ porridge-2 cups/ cornflakes with milk- 2 cups 
Snacks  
 
Source : Dietary guidelines for Indians – A Manual, NIN, ICMR, Hyderabad, 2010. 

 
Pregnant women 

 Adequate nutrition before and during pregnancy has greater long term health impact than 

it does at any other time.  

Nutrient Requirements 

Energy: The energy requirements of a pregnant woman is + 300 kcal and mostly increased in the 

latter half of pregnancy. Normal pregnancy calls for a considerable weight gain over and above 

that represented by the size of the foetus. The fat accumulated during pregnancy acts as an 

energy reserve. The increase in energy is to support the growth of foetus, placenta, maternal 

tissue and for the increase in basal metabolic rate. For an Indian woman of 55 kg weight, the 

energy cost of pregnancy is 80,000kcal, of this 36000 kcal is deposited as fat which is utilized 

during lactation. 

Protein: Indian Council Medical Research increased protein requirements to 65g/day. Additional 

protein is essential  for: 

 Rapid growth of the foetus 

 Enlargement of uterus, mammary glands and placenta. 

 Increase in maternal circulating blood volume 

 Formation of amniotic fluid 

Milk, meat, egg and cheese are complete proteins and high protein quality. Additional protein 

may be obtained from legumes, cereal grains and nuts and oilseeds. 

Fats: Visible fat is increased to 30g/day.  

Calcium: Calcium requirement is increased to 1000mg. Although the infant’s bones are poorly 

calcified at the time of birth, an appreciable amount of Ca is involved in foetus development. A 

full term foetus is made up of 30g of calcium. Increased amount of calcium by mother is 

essential not only for the calcification of foetal bones but also for protection of calcium resources 

of the mother to meet the high demands during lactation. 

 Use of vitamin D and calcium reduces muscular cramps during pregnancy. To prevent 

osteomalacia, mother’s diet should contain adequate amount of vitamin D and calcium. 

Iron: Normal iron requirement of an adult woman is 30mg/day. The increase of 8mg is due to 



19 | P a g e  
 

 Infants are born with high haemoglobin levels of 18-22 g/100ml of blood. Iron stores are 

made in liver which lasts from 3 to 6 months after birth. Iron is required for growth of 

foetus and placenta. 

 It is required for increased maternal blood volume. 

To prevent iron deficiency, a woman should enter pregnancy with adequate iron stores. Dried 

beans, dried fruits, green leafy vegetables, eggs, liver, enriched cereals (fortified cereals with 

iron) and iron fortified salt provides additional sources of iron. 

Iodine: Adequate iodine is essential. If iodine deficiency is there, the infant has an increased 

incidence of cretinism (mental disorder). Iodized salt is the right preventive measure. 

Vitamin A: No additional dietary allowance during pregnancy is suggested. Liver, egg yolk, 

butter, dark green and yellow vegetables and fruits are good source of vitamin A. Vitamin A 

deficiency is seen in poor pregnant women which can be prevented by giving oral 

supplementation. 

Vitamin D: It is highly essential for maternal calcium absorption. 

Vitamin K: It is essential for normal coagulation of blood. It is important for neonatal 

hemorrhage. So oral dosage in last weeks of pregnancy or an injection during labour is essential. 

Water soluble vitamins: Because little is stored, pregnant woman must depend upon her daily 

intakes. Thiamine, riboflavin and niacin requirements are increased due to increased energy 

requirements. Vitamin B6 requirement is increased to 2.5mg/day. 

 Folic acid requirements are increased by 5 times i.e. from 100ug to 500ug/day. 

Supplementation of folic acid before and during first 12 weeks of pregnancy is advisable to 

prevent neural tube defects (An error in development that affects the brain and spinal cord) in the 

foetus. 

Vitamin B12 deficiency is found sometimes in vegetarian pregnant women. Its deficiency results 

in megaloblastic anemia. Vitamin C requirements during pregnancy remain the same. 

Dietary requirements 

 Most mothers are concerned enough about the health of their off springs and have a high 

motivation to eat right food. A good diet contains 3 cups of milk or its equivalent, 2 servings of 

meat, poultry, fish, egg or a source of complete protein, a dark green or yellow vegetables and 

large serving of citrus fruit will provide a foundation for a nutritionally adequate diet. Nausea is 

common problem in first few weeks of pregnancy. The consumption of small and frequent 

meals at regular intervals is helpful in this condition. Intake must be maintained at steady levels 

so that weight gain is not more than 400g/week in the 2nd and 3rd trimesters of pregnancy. 

 Plenty of water at least 4-6 glasses in addition to what is contained in the form of milk 

and beverages should be taken daily throughout pregnancy. 

Lactating mothers 

The nutritional link between mother and child continues even after birth. The newborn baby 

depends for some period solely on breast milk for his existence.  

Nutritional Requirements 

Energy: An average daily milk production of for a lactating woman is 650 ml. Calorie value of 

human milk is 65kcal/100ml. Hence calorie value of 650 ml is 420kcal. Since the efficiency of 
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conversion of diet calories into milk calories is 60%, so 700 kcal are required. The metabolic 

work involved in producing this amount of milk is 400kcal. Some additional needs for lactation 

is drawn from maternal adipose tissues, therefore expert committee of ICMR has calculated the 

energy requirements as +600 and  +520kcal during 0-6 and 6-12 months of lactation, 

respectively. 

Protein: Protein content of milk is 1.15g/100ml. Assuming 70% efficiency of conversion of 

dietary protein into milk protein, 25% of individual variation, and net protein utilization (quality 

of protein) of diet as 65%, experts have given the RDA of  additional  22.9g. 

Table:20 Recommended dietary allowances for normal, pregnant and lactating mother 

Nutrients Normal adult woman Pregnant 
women 

Lactating mother 

Sedentary Moderate Heavy 0-6 
months 

6-12 
months 

Energy, kcal 1900 2230 2850 +350 +600 +520 

Protein, g 55 55 55 82.2 77.9 70.2 

Fat, g 20 25 30 30 30 30 

Calcium, mg 600 600 600 1200 1200 1200 

Iron, mg 21 21 21 35 25 25 

Vitamin A, µg 600 600 600 800 950 950 

β carotene, µg 4800 4800 4800 6400 7600 7600 

Thiamine, mg 1.0 1.1 1.4 +0.2 +0.3 +0.2 

Riboflavin, mg 1.1 1.3 1.7 +0.3 +0.4 +0.3 

Niacin, mg 12 14 16 +2.0 +4 +3 

Pyridoxine, mg 2.0 2.0 2.0 2.5 2.5 2.5 

Vitamin C, mg 40 40 40 60 80 80 

Folic acid, µg 200 200 200 500 300 300 

Vitamin B12, µg 1.0 1.0 1.0 1.2 1.5 1.5 

 

Fats: The total amount of fat in breast milk is not influenced by the mother’s diet. The higher 

intake of visible fat is recommended because of increased energy requirements during lactation.  

Calcium: The increased amount of Calcium during lactation is for milk production. Extra 600mg 

requirement can be met by increasing consumption of milk and milk products  

Iron: The iron requirement remains same. The baby is born with large iron stores and milk is not 

a good source of iron. So a good allowance of iron in mother’s diet does not pass additional iron 

to the infant.  

Vitamin A: The amount of vitamin A in 650 ml of milk is 300µg. so, 350µg additional 

allowance is recommended. This can be achieved by including liver, fish liver oil, egg yolk and 

green leafy vegetables in the diet. 

Vitamin B: Additional Vitamins of B group are required for the amounts that are present in 

milk. Thiamin content of milk is reduced if mother’s diet is not adequate for thiamin. Riboflavin 

intake can be increased by taking good amount of milk and its products. Vitamin B12 and folate 

requirement is also increased because of milk production. The additional needs during lactation 
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are calculated on the basis of vitamin C secreted in milk. Vitamin C content of human milk is 

3mg/100ml.  

Fluids: An increased intake of fluids is necessary for adequate milk production, since milk is a 

fluid itself. Water and beverages such as juices and milk all add to the fluid necessary to produce 

milk. 

Points to be considered by the lactating mother regarding her diet 

 Nutritional requirements are maximum during lactation compared to any other stage in a 

woman’s life. Hence, the diet should be balanced well to meet the requirements. The 

number of meals can be increased.   

 Any food which causes gastrointestinal discomfort to the mother or the baby should not 

be included in the diet such as fried or flatus (gas producing) foods. 

 To compensate the loss of fluids in the form of milk, the mother should take liberal 

amounts of water and other fluids. 

 Weight gain beyond that desirable for body size should be avoided. When the baby is 

weaned, the mother must reduce her food intake to avoid the obesity. 

 Successful lactation is dependent not only upon an inadequate diet, but also upon 

sufficient rest for the mother, freedom from anxiety and a desire to nurse the baby. 

 Drugs, pesticides, herbicides and other contaminants are transferred to mother’s milk. 

Drugs in particular should be avoided during lactation.       

Elderly / Geriatrics 

 Ageing is natural process begins at conception and ends only with death. Individual of 60 

years of age and above are defined as elderly by World Health Organization (WHO). As part of 

ageing process, the functioning of the organ may change which influence nutritional status. The 

changes are graying of hair, wrinkle skin, loss of vision and decreased  sense of learning. Their 

physical strength also decreases  the ability to taste salt is very much decreased. Decrease in 

salivary secretion or lack of salivation ( xerostomia) causes a feeling of dry mouth which makes 

chewing and swallowing difficult. Hence, crunchy, dry and sticky foods are avoided by old 

people. As age advances, they may lose teeth or have ill fitting dentures which make chewing 

difficult. They may omit fresh vegetables and fruits this may lead to vitamin and mineral 

deficiency accompanied by constipation. The secretion of hydrochloric acid (HCl), intrinsic 

factor and pepsin decreases which affects absorption of calcium, protein, Iron and vitamin B12. 

There is decrease in blood flow to the liver. Gall bladder releases less bile which impairs fat 

metabolism and increases susceptibility to gall stone. Demineralization of bones is more rapid 

than mineralization. The bones become vulnerable to fractures and the vertebrae may collapse. 

Pulmonary capacity declines by about 40 percent throughout life. This may impose restriction on 

energetic exercise. 

 Good nutrition may slow down ageing process so that the individual enjoys physical and 

mental vigour in his old age. Goal of nutritional care should be to help the aged to achieve a 

healthy, purposeful and independent life. There is decrease in metabolic rate which necessitate 

dietary modification.  

Nutritional requirements 

Activity 
Plan a meal for your family. Modify the meal for the pregnant and lactating women 
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Energy: After the age of 35 years, the basal metabolic rate (BMR) decreases due to decrease in 

muscle mass. Physical activity also decreases with age.  Hence, energy requirements decreases.  

The energy intake should be adjusted to maintain the body weight constant. In case of obese 

people, the energy intake should be adjusted to reduce the body weight gradually to about normal 

level. Geriatric unit of Government general Hospital Madras suggested 25 % less  calories of 

RDA for 60+ years old people. The recommended dietary allowances  of energy for  adult man 

and woman doing sedentary work are 2320 and 1900 Kcals, respectively. 

Table 21: Energy requirements of the elderly based on FAO/WHO recommendations 

Age, years % less Sedentary man Sedentary woman 

39-49 5 2204 1805 

49-59 5 2204 1805 

60-69 10 2088 1710 

> 70 20 1856 1520 

Protein: Due to decreased appetite and poor digestion. Old people are likely to consume less 

protein. But protein requirements remain unchanged i.e. 1g/kg body weight.  

Carbohydrates and fats: Since calorie requirements are reduced, carbohydrates and fat 

requirement also reduces. Part of fat should be in the form of vegetable oils rich in essential fatty 

acids. 

Calcium: Calcium needs increase during old age especially for women. For women above 50 

years of age, 1000mg/day calcium is recommended for following reasons: 

1. Calcium is available from limited number of foods. 

2. To compensate age related bone mass which is due to poor absorption of dietary calcium. 

3. To decrease the prevalence of fractures and dental decay. 

Milk is an important source of calcium for elderly as it is in the diet of the young. As food intake 

is reduced during old age, calcium supplements are essential. 

Iron: Iron intake should be adequate to prevent anemia. Iron requirements remain the same 

(30mg). Liver is good source of iron. Include dark green leafy vegetables (DGLV) which have 

plenty of iron. Whole grain cereals or fortified breads or fortified salt can be used to prevent iron 

deficiency. 

Vitamins: Though the requirements of vitamins do not change with age the factors associated 

with poor utilization must be taken care of. B vitamins play important role in carbohydrate and 

protein metabolism. They are also essential for the maintenance of normal appetite and digestion. 

In the elderly, when sunlight exposure is poor, vitamin D status is likely to be poor. Aged people 

should be encouraged to venture out of doors. Milk contributes to vitamin D intake of elderly. 

Water: The kidneys function better when there is sufficient fluids (1.5 litres/day) to eliminate 

the waste products. Adequate water prevents constipation. Water can be consumed as such or in 

the form of buttermilk, fruit juices, porridge and soups. Some elderly people have a fading sense 

of thirst and may go for long periods without fluid. They should be advised to consume some 

fluid at regular intervals even if they are not thirsty.  

Fibre: Constipation is common in elderly and may be due to  

 Decreased elasticity of digestive tract  to affect the peristalsis  
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 Reduced consumption of food 

 Improper selection of foods(low fibre diet) 

 Inadequate intake of fluids 

Elderly should be encouraged to consume high fibre foods but any increase should be gradual  

otherwise bowel discomfort, distension and flatulence will result. Rough fibre, bran and mature 

vegetables are not advised for the aged, the fibre of tender vegetables and fruits is suitable. 

Table 22: Dietary Modifications during old age 

S. 
No. 

Dietary modification Reason 

1 Foods must be soft, easily chewable  Problems of dentition, fallen teeth or 
dentures. 

2 Foods should be easily digestible  Decreased production of digestive 
enzymes 

3 Restricted fat in the diet, inclusion of 
PUFA 

Susceptible to heart disease 

4  Foods rich in fibre should be given To prevent constipation and reduce 
cholesterol level 

5   Coffee, tea and cola beverages should be 
restricted   

May result in insomnia due to over 
stimulation 

6 Foods rich in calcium like milk should 
be given 

To compensate the bone loss and reduce 
the incidence of osteoporosis 

7  Green leafy vegetables can be given 
liberally 

Source of nutrients like carotene, calcium, 
iron, riboflavin, folic acid and vitamin C 
and fibre.  

8  Foods of the elderly should consist of 
familiar foods. New foods are difficult to 
accept 

May lead to psychological problems like 
depression  

9 Clear soup at the beginning of meal Aids digestion 
10 Small and frequent meals instead of 

three heavy meals 
Better digestion  

11 A glass of hot milk just before going to 
bed 

May induce sleep 

12 Heavy meal at noon and evening meal 
should be light 

Sleep is less likely to be disturbed 

13 Too many sweets with lots of fats and 
sugar should be avoided.  

Too much of sugar may cause 
fermentation, discomfort due to 
indigestion and cause tooth ache.  

14 Plenty of fluid To prevent constipation 
Suggested recipes for the elderly 

The recipes should be nutritious, easy to cook, involve minimum time for cooking or no cooking 

and should be ready to eat e.g. dalia (porridge), khichri, curd salad, suji kheer, fruit custard, rice. 

methi parantha etc 

Some believe that no water should be consumed in the course of a meal as that would 

result in the dilution of digestive juices. There appears to be no harm in drinking water 

during a meal, if required. 

THINGS TO REMEMBER 

 Start breast feeding within an hour after delivery and do not discard colostrum. 

 Colostrum is rich in nutrients and anti-infective factors.  

 Breast feed exclusively (not even water) for a minimum of six months.   

 Supplementary foods should be given after 6 months of age. 

 Observe hygienic practices while preparing and feeding the supplementary food to the 
child, otherwise it will lead to diarrhoea. 
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QUESTION BANK 

 Additional food and extra care are required during pregnancy and lactation. 

 Take  iron, folate and calcium supplements regularly, after 14-16 weeks of pregnancy 
and continue the same during lactation. 

 To meet the increased demands of iron during pregnancy include lots of green leafy 
vegetables, fresh fruits, sprouted whole pulses, dates, liver and whole cereals. 

 Avoid strong tea/coffee, fried foods, highly spiced and refined foods to prevent any 
digestive problems during pregnancy. 

 Lactating woman should cut down her food intake to normal if she is not feeding the 
baby after six months or gradually decrease her food intake as the baby is weaned off. 

 Give plenty of milk and milk products and fruits and vegetables to children and 
adolescents. 

 Elderly people require  reduced amount of energy rich foods, as their lean muscle mass 
and physical activity decrease with ageing. 

 Elderly people need more of vitamins and minerals to remain healthy and active. 

 Breast Feeding week  is celebrated from August 1-7 every year  

 First of October is celebrated as World Elders Day. 
 

 
 
Objective type questions 

1. The nutritional requirements in the life span of a woman are highest during 

a) Childhood   b) Pregnancy 

c) Lactation   d) Old age 

2. The increase in protein requirements per day during pregnancy is 

a) +15g     b) +18g 

c) +27.2g     d) + 25g 

3. World breast feeding week is celebrated on 

a) 1-7th August  b) 1-7th September 
c) 1-7th July   d) 1-7th October 

  4.  In a balanced diet, the energy contributed by carbohydrates should be  

   a)  60-70%   b) 20-30%  

c) 15-20%   d) 5-10% 

5. Feeding of mashed food to infants should start at  
a) 4th to 6th    b) 9th month 
c) 7th to 8th month  d) none of the above 

6. ________________ is the list of foods that are converted into recipes and distributed in 
various meals like breakfast, lunch and dinner. 

7. ARF stands for _________________________________.  
8. ________________ is the process of gradually introducing foods other than breast milk in 

the child’s feeding schedule. 
9. The branch of nutrition related to the elderly population is___________. 
10. Old age is defined as __________ years and above. 
11. Ensure exclusive breast feeding for first _______ months and encourage breast feeding till 

___________ years or more if possible. 
12. The foods that are introduced in addition to breast milk are called supplementary foods. 

(True/False) 
13. Males require more energy than females. (True/False) 
14. The average weight gain during pregnancy is 10-12 Kg. (True/False) 
15. Low birth weight babies weigh less than 3.5Kg. (True/False) 
16. Packed lunch should meet one third of the day’s nutritional requirements. (True/False) 
17. What is meal planning? 
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18. Define weaning. 
19. Define geriatrics. 
20. What do you mean by Supplementary feeding? 

 
Short answer type questions 

1. Write down the comparison of breast and bottle feeding. 
2. What is the importance of colostrum for an infant? 
3. List down supplementary foods which can be given to infants. 
4. What are the factors which affect meal planning? 
5. Write down the points to be considered in planning a packed lunch for school children. 
6. Write down the dietary modifications during old age. 
7. List down the points to be considered in introducing weaning foods. 

Long answer type questions 

1. Elaborate principles of meal planning for a family. 
2. What are the factors to be considered in planning packed lunch for school going children? 
3.  Write in detail the nutritional requirements during pregnancy 
4. What is the nutrition related problems of the elderly? Explain 
5. What are the factors which are to be considered while planning a diet for a preschooler? 
6. Write brief on the liquid supplements that can be given to an infant. 
7. Explain the food requirements of school going children 
8. Suggest a suitable packed lunch for a pre school child. Give reason for your selection of the 

menu. 
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CHAPTER 4 

 

 

Food directly affects human health and safety. Purchasing good food is the basis for 

preparing and serving meals. Proper storage of food that is produced at home or purchased for 

the family is an important part of meeting the food needs of the family. It is essential to decide 

about what to store and how to store after considering the space available and the shelf life of the 

foods. Appropriate methods of storage not only help in retaining the wholesomeness of food but 

also prevent the episodes of food poisoning.  

 Cooking is the preparation of foods by application of heat. By employing suitable 

cooking methods, maximum amount of nutrients can be retained in the food. Raw food is never a 

sterile substance. Spoilage is major cause of wastage. To prevent spoilage, food preservation is 

one method which extends the shelf life of the food. It may be as simple as boiling milk so that it 

may be kept for 24 hours or pickling of mango or lemon. After reading this chapter you will 

learn about 

i. Food selection and storage 

ii. Preparation and cooking of food 

iii. Principles of food preservation 

iv. Preservation at home 

 Food selection and storage 

Food selection is the first step in ensuring good nutrition for the family. Food guide pyramid 

(discussed in chapter 1) helps in deciding the kinds and the amount of food to be purchased. 

Selection of foods from the available variety is an important aspect of marketing. After meals are 

planned, the items to be purchased in the market should be listed. Shopping will be efficient if 

the foods are grouped according to their availability in the different markets. For economical 

buying by a person whenever possible compare prices and qualities in different shops. Buy 

seasonal foods. Do not go during rush hours. Buy foods by weight rather than by bulk. Check the 

weighing scales of vendors before buying packaged foods, read labels carefully. How often we 

purchase food depends upon its storage life. Foods are classified, on the basis of stability during 

storage into non-perishable, semi-perishable and perishable foods.  

FOOD SELECTION, STORAGE, PREPARATION AND PRESERVATION 
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Non perishable foods: The non perishable foods have very low moisture content(less than 13 

percent). They are mature food grains such as cereals, pulses, dry fruits and nuts and are not 

easily susceptible to spoilage by micro-organisms and enzymes. 

Dals, whole legumes, most of the whole spices, oil seeds etc. can be cleaned to remove 

stones and sand and put in containers for storage. Some storerooms are fitted with wall 

cupboards and these are convenient for storage and others have cement shelves or wooden 

shelves can be made. In city houses, storage shelves are fitted in the kitchen. The increase in 

temperature in the kitchen encourages the growth of moths and weevils in the food. Therefore 

storage shelves should be located in the cool and dry corner of the kitchen. 

       

Semi perishable foods: The semi-perishable foods have lower moisture content than perishable 

foods. In winters, they can be kept as such for one or two weeks without spoilage. They need to 

be preserved in summer, when the temperature is high. Peas, carrots, beet roots, beans, cluster 

beans, pumpkins, apples and pears fall under this group. Besides this, baked foods, roasted, 

popped or toasted cereals and legumes, ground flours, porridge are also included in semi 

perishable foods.  

These foods can be stored for a week to couple of months at room temperature. When 

cereals, dals and legumes (including groundnuts) are subjected to any processing such as 

grinding, roasting, baking or frying, their high quality storage life is reduced depending upon the 

storage temperature and relative humidity. Apple, citrus fruits, some gourds and root vegetables 

keep well in a cool store room. Suitable temperature for storage of these fruits and vegetables is 

around 15°C. 
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Perishable foods: The perishable foods have very high moisture content and are highly 

susceptible to spoilage. They include fresh juicy fruits and vegetables like tomatoes, mangoes, 

green leafy vegetables, plums, cucumber, milk, fish, poultry and meat etc.  

Their storage life varies from a few hours to a few days. Foods spoil due to action of 

enzymes and micro organisms (moulds, yeast and bacteria) in them. The action of enzymes and 

the growth of spoilage organism is slowed down by low temperature storage.   

Table:  Selection, purchase and storage of food  
 
TYPE OF FOOD NAME OF FOOD SELECTION PURCHASE  STORAGE 

A. Non-Perishable 
Foods 

 

Cereals and pulses,  
e.g. wheat, rice etc. 

1. Should be clean  i.e., without any 
stones, bits of stalk or rotting grains. 
2. Should not have any lumps or 
webs which are formed because of 
insects and weevils. 
3. Grains should be big, hard and 
dry. 
4. Should have proper colour and 
appearance. 
 
 

1. Buy from co-operative stores 
as they are cheaper and reliable. 
2. Buy when in season, e.g. 
wheat in April/May, as it is fresh 
and has good flavour. 
3. Buy in bulk if you have space 
to store. 

1. Store in clean, dry and 
air-tight containers. 

2. Lumps or sail and 
turmeric can be used for 
storing rice. 
3. Mix wheat with dry neern 
leaves. 
 
 

Sugar. jaggery, tea , 
coffee, salt  
 
 
 

1. Should be clean and free of dirt, 
dust and stalk.  
2. Should have proper colour. 
3. Sugar should be dry.  
4. Select only packed  iodized salt, 
tea and coffee. 

1. Buy more quantity only when 
good, clean variety is available. 
2. Buy tea, coffee in small 
amounts only. They absorb 
moisture and loose flavour 
easily. 

1. Store in clean, dry air-
tight containers. 
2. Tea should be stored in 
dark place. 
 

B. Semi-Peris 
hable' foods 

1. Suji,  maida and 
dalia etc. 

 
 

2. Spices 

1. Should not have lumps or 
weevils. 
2. Should have proper colour and 
flavor. 
3. Should be finely powdered. 
4. Packets must have 
standardization marks. 
 
 

1. Buy limited quantities only. 
2. Should have a sweetish taste. 
3. Spices should be in sealed 
packets and have standardization 
mark. Packet should have recent 
date of packing. 

1. Dry roast suji and dalia 
before storing. 
2. Store in dry, air-tight tins 
or 
bottles so that flavour is 
retained for longer period. 
 

3. Ghee. oils, butter 
 
 
 
 
 

1. Should not have a stale smell. 
2. Should have proper colour. 
3. Buy standard brands only. 
 
 

 

1. Never purchase loose ghee/oil 
as it may be adulterated.  
2. Buy according to family 
needs. 
3. Buy brands with 
standardization 
marks. 
4. Check date of expiry. 

1. Store in air-tight 
containers. 
2. Never leave the tin open 
as air and moisture make 
the ghee/oil rancid. 

 
 

4. Cheese and 
paneer 

 
 
 
 

1. Paneer should be fresh and 
spongy. 
2. Should not have a foul smell. 
3. Should not be slimy nor feel 
slippery on touch. 
 
 

Purchase from a reliable shop. 
 
 
 
 
 

1.Lightly fry paneer pieces 
and store on cooling. This 
way, paneer lasts much 
longer. 
2. Fresh paneer can be kept 
in cold water or in the 
refrigerator for a day or two. 

5. Potatoes. onion. 
ginger. garlic 
 
 
 

1. Select medium sized potatoes 
with no sprouting eyes. 
2. Onion covering should be dry 
and free of smell. 
3. Ginger should be fairly big and 
dry. 

Avoid buying green potatoes 
as they are not good in taste 
and are harmful. 
 
 
 

1.Remove from packets and 
store onions and potatoes in 
separate wire baskets. 
2. Keep ginger in wet sand 
to make it last lunger. 

6. Processed foods, 
instant foods, jams. 
jellies, pickles, 
papads, chutney etc. 

These should not be in bulging 
tins/ bottles, and bottle caps 
should not be broken. 
Tins/tetrapacks should not be 
damaged or leaking. 

Check label for FPO, brand 
names, and expiry date. 
Check packet for damage and 
weight. 

Store in dry, cool and 
dark place. 
Never leave tins and 
bottles open. 
Transfer packet or open 
tin. contents into clean 
air-tight bottles. 
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Fruits and 
vegetables 

1. Should be clean, fresh, firm 
and crisp 

2. Heavier fruits with a thin skin 
are juicier and of good quality. 

Purchase only as much as 
required for the family 

1. Store in a cool. dry 
place. 

2. Keep cauliflower 
and radish with 
leaves which keeps 
them fresh longer. 

3. Keep leafy 
vegetables wrapped in a 
moist cloth. 
4. Coat lemons with oil 
before storing. 
5. Do not wash fruits 
before storing as they spoil 
faster. 
6. Keep cabbage and 
cucumber in2-3 folds of 
newspaper or brown paper. 

 
Eggs 

1. Select eggs that are clean, 
fresh and large. Check freshness 
of eggs by-rough shell and  no 
sound when shaken. 
2. The shell of the egg should not 
be broken. 

Buy eggs from poultry farm if 
it is close by, as rates are 
lower. 

1. Never wash eggs before 
storing. 
2. Store eggs with pointed 
ends downwards. 
3. Store in a cool place or in 
a basket in an airy room. 

C. Perishable foods 

Milk. Curd, Cream, 
khoya 

1. Select milk according to 
quality needed. - Toned milk (no 
cream)  
- Full cream (buffalo milk) 
2.  Check colour and taste. Milk 
has a slightly sweet taste. Stale 
milk has sour taste and an 
unpleasant smell. 
3. Curd should be well set with a 
sweet taste. It should not be 
watery and sour. 

Buy from clean and hygienic 
place. 

1.Boil milk and keep in a 
cool place. If there is no 
refrigerator, boil milk after 
every 5-6 hours to keep it 
free from germs.  
2. Never mix old milk with 
fresh milk.  
3.Curd and cream should be 
stored in cool place, a 
refrigerator, if possible. 
4. Keep away trom strong 
smelling foods e.g., onions, 
guava, mango etc., as it 
absorbs the smell. 
5. Khoa is soft and sweet 
but becomes sour if not 
stored in a cool place. 

 

Meal. Fish, Chicken 

1. Fresh meat is always pink in 
colour. 
2. Meat should be firm. yet soft 
and have a smooth surface. 
3. Should not have a rotten smell. 
4. Meat and fish should not feel 
sticky. 
5. Fish gills should be bright red in 
colour.  
6. Press fish with thumb and if 
depression remains, the fish is not 
fresh. 

1. Buy from reliable shops 
only, where meat of 
healthy animals is sold. 

2. Buy in required quantity 
only and consume 
immediately 

Keep in cool place. 

 
. Bread 

Press it between your fingers. If 
soft to touch and presses easily 
and comes back to original 
shape, it is fresh. 

Buy from a reliable shop.  
Buy just enough to last 1-2 
days only. 

Keep in air-tight 
containers so that it 
remains fresh longer and 
in cool place or 
refrigerator. 

  

ii. Preparation and Cooking of food 

Good nutrition includes correct cooking methods, so as to get the maximum benefit out of the 

food. Foods like fruits, some vegetables and nuts are eaten raw but most of the foods are cooked 

to bring about pleasant flavor and taste and to make it pleasing to the eye and easily digestible. 

Cooking is the preparation of food  by application of heat. Over cooking is harmful as it leads to 

loss of nutrients. 
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 Why we cook food? 

1. To Improve the taste and quality of food. 

2. For destruction of microorganisms.  

3. To improve the digestibility of food.  

4. To increase variety. 

5. To increase the consumption of food 

6. To increase the availability of nutrients. 

7. To concentrate nutrients.  

 Methods of cooking  

 Heat may be transferred to the food during cooking by conduction (transfer of heat by 

contact in flat bottom and thick pans), convection (transfer from the hotter to a less  hot part of 

an oven as in roasting), radiation or by the energy of microwaves - electronic heat transfer. 

 Water or steam and air or fat or combination of these are used in cooking media. Moist 

heat involves water and steam. Air or fat are used in dry heat. Food can also be cooked by 

microwaves. 

Classification of cooking methods: 

Moist heat (water) Dry heat (Air and fat as medium of cooking)                    Combination 

Boiling    Roasting     Braising 

Simmering    Grilling/broiling 

Poaching    Baking 

Stewing    Sauteing 

Steaming    Frying 

Pressure cooking     
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Different methods of cooking 

 



E:\2016-17 books- Kanchan Madam -Chapter 4 after corrections.doc 

7 
 

Moist heat methods:  In these methods water is used as the medium of cooking. 

Boiling: Boiling is cooking foods by immersing them in water at 100oC and maintaining the 

water at that temperature till the food is tender. Foods that are cooked by boiling are rice, eggs, 

dal, potatoes, meat etc. Boiling can be done with excess amount of water  (eggs and potatoes) or 

with sufficient water (dal and rice). Boiling is generally used in combination with simmering or 

other methods e.g. cooking rice, vegetables or dal. Foods may also be boiled in any liquid which 

is bubbling at the surface such as stock, milk, syrups etc. 

   

Advantages: i) It is most simple method. It does not require special skill and equipment 

ii) Protein gets denatured, starch gets gelatinized and collagen gets hydrolysed. 

iii) Uniform cooking can be done. 

Disadvantages: Loss of nutrients: If excess water is used in cooking and the water is discarded 

30-70% water soluble nutrients like vitamin C may be lost. To prevent this type of losses, cooked 

water should be used in soups, dals, sambhar etc. There is considerable loss of minerals 

especially sodium, potassium and calcium due to leaching. 

Loss of colour: Water soluble pigments for colour like betanin from beetroot may be lost. 

Beetroot should be cooked along with the skin to prevent the loss of colour. 

Time consuming: Boiling may take time and fuel may get wasted. 

Loss of flavour and texture: Boiled foods are not considered tasty because flavour compounds 

are leached into the water. Over boiling of food may make the food mushy.  

For better cooking results by boiling: 
 Use minimum amount of water. It should just cover the food. If it evaporates before the 

food is cooked, add more water.  

 Use pan with tightly fitting lid to avoid evaporation and help in rapid cooking. 

 To save nutrients and flavor. Add the vegetables to the boiling water. Allow to boil once 

and simmer till done. 
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Simmering: When foods are cooked in a pan with a well fitting lid at temperature just below the 

boiling point (82-99oC) of the liquid in which they are immersed, 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 cooking custards, kheer, vegetables, carrot halwa etc. This method is also 

employed in making soups and stocks. 

Advantages: i) Foods get cooked thoroughly. 

ii) Scorching or burning is prevented. 

 iii) Losses due to leaching is minimum. 

Disadvantages: i) There is loss of heat sensitive nutrients due to long period of cooking. 

ii) Takes longer time and more fuel is required. 

Poaching: This involves cooking in the minimum amount of liquid at a temperature of 80-85oC 

that is below the boiling point. Foods generally poached are eggs and fish. For poaching eggs, 

the addition of little salt or vinegar to the cooking liquid lowers the temperature of coagulation. 

Eggs get cooked quickly by poaching. 

Advantages: i) Very quick method of cooking 

ii) Easily digestible since no fat is used. 

Disadvantages: i) It is bland in taste. 

ii) Water soluble nutrients may be leached into the water. 

 Stewing: This is a gentle method of cooking in a pan with a tight fitting lid. For stewing, the 

food is half covered with liquid and as soon as it reaches boiling point, the heat is reduced to 

maintain the cooking at simmering temperature i.e.98oC. Stewing is a slow method of prolonged 

cooking. Apples can be cooked by this method as used in bakery products. 

Advantages: i) Loss of nutrients by leaching do not take place since no liquid is discarded. 

ii) Flavour is retained. 

Disadvantages: This process is time consuming. 

For better results by stewing: 

 Use a pan with a well fitting lid to prevent evaporation. 

 Use slow, steady and prolonged cooking. 

 Use correct proportion of food and liquid. For each kilogram of food, approximately one 

and half litre of liquid is required. 

 Do not over-cook the food-specially meat which gets reduced to rags and loses taste.  
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Steaming: This method requires the food to be cooked in steam or waterless cooking. This is 

generated from vigorously boiling water or liquid in a pan so that the food is completely 

surrounded by steam and not in contact with the water or liquid. 

There are three types of steaming: 

Wet steaming: Here the steam is in direct contact with the food e.g. idli 

Dry steaming: Here double boiler is used for cooking the food. Double boiling is cooking in a 

container over hot or boiling water. This preparation is used for custards where temperature 

below boiling point are desirable. The food is placed in an utensil which is kept in another utensil 

containing water. 

Waterless cooking: In waterless cooking the steam originates from the food itself. Cooking food 

wrapped in an aluminium foil  bag is another form of water less cooking.   

Advantages: i) It does not require constant attention. 

ii) Nutritive value is maintained because there is no leaching and cooking time is less. Minimum 

loss of nutrients in this method. 

iii) Easily digestible since not much fat is added. 

iv) It is good for children and patients. 

v) Steamed foods have good flavour. 

Disadvantages: i) Special equipment is required. 

ii) Many foods cannot be prepared by this method e.g. cooking whole grains. 

For better results by steaming: 
 Have the water boiling before vessel containing food is placed on it. 

 The food should be covered either with greased paper or greased lid so that condensed 

moisture does not fall on the food. 

 Never allow the water in steamer to dry out. 

 Use tight lid pan or double boiler for steaming. 

Pressure cooking: Boiling for one hour at 100oC can be reduced to half an hour at 110oC and 

further can be reduced to 1/4th hour at 120oC is an effective limit. In practice the reduction in 

cooking time is limited by pressure-temperature relationship of steam. The domestic pressure 

cooker is usually constructed of heavy gauge aluminium and the pressure is regulated by weights 

placed upon  a release valve. A safety valve is always fitted to prevent the pressure building up 
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beyond the safe limit. Pressure cooking is steaming under pressure. The temperature is raised to  

about 115-120oC and time required for cooking is reduced. It is better method of cooking. 

Precautions: Before capping the pressure cooker with the weight, allow a copious flow of steam 

from the release valve. This ensures that all air is removed before the cooking process starts. 

Even the presence of small quantity of air with the steam reduces the heat transfer properties of 

steam. 

 

Advantages: i) It takes less time to cook. 

ii) Fuel is saved. 

iii) Nutrient or flavour loss may be less. 

iv) Food is cooked thoroughly by this method. 

v) There are less chances of scorching or burning. 

Disadvantages: i) Thorough knowledge of using the equipment is required otherwise accidents 

can happen. 

ii) There may be mixing of flavours. 

iii) Food may be undesirably soft.  

iv) Foods cooked in pressure cooker are rice, dal, vegetables and meat. 

DRY HEAT METHODS 

In these methods, either air or fat is used as the medium of cooking. 

Air as medium of cooking: 

Roasting or pan broiling: When food is cooked uncovered on heated metal or a frying pan, the 

method is known as roasting or pan broiling. e.g. groundnuts and chapaties. 

Advantages:  i) Improves the colour, enhance flavor as roasting of cumin seeds (jeera) and 

fennel seeds (saunf) and texture of the food. 
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ii) Reduces the moisture content and improves the keeping quality of food e.g. semolina. 

iii) It is easy to powder e.g. cumin seeds and coriander seeds after roasting. 

iv) It enhances nutritive value especially B vitamins. 

Disadvantages: i) Constant attention is required as are usually rotated to prevent charring. 

ii) Loss of nutrients like amino acids occur when the food becomes brown. 

Grilling or broiling: Grilling consists of placing the food below or above or in between a red 

hot surface, a grill or heavy pan or direct on flames. Usually the pan is greased to prevent 

sticking. If done directly on flames then the food stuff is greased. Only very tender foods can be 

grilled. This results in browning of food. Foods cooked by grilling are corn on the cobs, papad, 

brinjal, seekh kabab, sweet potato, phulkas etc. Barbecues are also made by this method. 

Advantages: i) Quick method of cooking. 

ii) Less or no fat is required. 

iii) Flavour is improved. 

Disadvantages: Constant attention is required to prevent charring. 

Baking: In this method, food gets cooked by hot air. Basically it is a dry heat method of cooking 

but the action of dry heat is combined with that of steam which is generated while the food is 

cooked. Foods baked are generally brown and crisp on the top, soft and porous in the centre e.g. 

cakes, biscuits, breads. The temperatures that are normally maintained in the oven are 120-

260oC. The oven has to be heated slightly more than required temperature before placing the 

food in it. Foods prepared by baking are biscuits, pizzas, bread, cakes, tandoori chicken, fish etc. 

    

Advantages: i) Flavour and texture are improved. 

ii) Variety of dishes can be made. 

Disadvantages: i) Special equipment and skill are required. 

For obtaining good results during baking: 
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 Follow the recipe instructions properly. 

 Use the correct consistency. 

 Do not open the oven often. 

 Heat oven slightly more than required before placing the food in it. 

 

 

 

 

 

 

 

 

ii) Fat as medium of cooking 

Sauteing: This method involves cooking in just enough of oil to cover the base of the pan 

(greasing the pan). The food is tossed 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 with lid, 

reducing the flame and allowing the food to be cooked till tender in its own steam. Foods cooked 

by sautéing are generally vegetables. 

Frying: Frying is a method of cooking in heated oil or fat. There are generally two methods of 

frying. 

i) Shallow fat frying: Here the food is cooked in fat or oil but not enough to cover it. Foods 

prepared by this method are parantha, tikki etc. The finished dish will be crispy, brown outside, 

soft and tender inside. Non stick frying pan can be used. 

ii) Deep fat frying:  Food is totally immersed in hot oil and cooking is uniform on all sides of 

the foods. Cooking can be rapidly completed in deep fat frying because the temperature used is 

180-220oC. Samosa, papads, chips, pakoda are made by deep fat frying.  

Advantages: i) Taste is improved, along with texture. 

ii) Fastest method of cooking. 

Disadvantages: i) Sometimes the food may become oily or soggy with too much absorption of 

oil. 

ii) Fried foods takes long time to digest. 

Activity 
Note down the method used for cooking following foods in your home. 

Food item Method of cooking Products 

Wheat    
Rice   
Whole green gram   
Peas   
Brinjal   
Spinach   
Potato   
Egg   
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iii) More attention is required while cooking and care should be taken to avoid accidents. 

Guidelines for good fried foods: 

 Using clean oil or fat. 

 Using correct degree of heat. (It can be tested by dropping a small piece of batter. If the 

fat is not hot enough, food will absorb lot of oil.) 

 Fry only a few pieces at a time so that temperature does not drop suddenly. 

 Turn the pieces over a regular interval. 

 Even coating of the food. 

 Adding more fat when it is reduced after frying for some time. 

 

 

 

 

 

 

 

 

Combination of cooking methods: 

Braising: Braising is  combination of roasting and stewing in pan with a tight fitting lid. 

Many food preparations are made not by single method but by a combination of cooking 

methods. 

Vegetable curry- Sauteing and simmering 

Halwa- Roasting and boiling 

Matar Paneer- Frying and stewing. 

Other methods: 

Microwave cooking: Microwave cooking is convenient, 10 times faster than conventional 

methods and preserves nutrients and also useful in reheating of food. Electromagnetic waves 

from a power source magnetron are absorbed by the food which penetrate the food to a depth of 

1 ½ inches. The energy of these electromagnetic waves (radiations) excites the water molecules 

(in food) and they begin to vibrate very rapidly. This vibration produces friction that creates heat 

within the food thereby cooking it. No heat is lost and food becomes hot at once. Thus food will 

Activity 
You must have cooked foods using deep and shallow fat frying methods. Name 
some food items which you cook at home using these methods and write in the 
table given below. 

S. No. Deep frying Shallow frying 
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heat up inside and outside at the same time. Microwaves do not require any medium of transfer 

of heat in cooking. The microwaves can be absorbed, transmitted or reflected. They are reflected 

by metals and absorbed by food. Microwave cooking can be done on paper dishes, food grade 

plastics, glass, chinaware and ceramics because these materials transmit the waves through them 

without absorbing them like water. But stainless steel vessels cannot be used. 

An essential difference between microwave and conventional cooking is that cooking is done by 

time rather than temperature in microwave cooking. 

Advantages: i) After cooking in a microwave oven washing dishes is much easier as food does 

not stick to the sides of these vessels and the paper dishes can be thrown away. 

ii) Cleaning the oven involves only wiping it dry with a damp cloth. 

iii) Microwave cooking enhances the flavour of food because it cooks quickly with little or no 

water and thus preserves the natural colour of vegetables. 

iv) Leftovers from the previous day’s dinner can be heated in a minute and reused for breakfast 

or lunch. 

v) Foods which can be prepared in microwaves are cakes, stuffed capsicums etc. 

vi) It saves time in heating frozen foods. Thawing can be done in minutes or seconds 

vii) Only the food is heated during cooking. 

viii) Flavour and texture do not change when reheated in a microwave oven. 

ix) Loss of nutrients is minimized. Beta carotene and vitamin C are better retained by microwave 

cooking compared to pressure cooking and saucepan cooking methods. 

Disadvantages: It is not possible to make chapatti or tandoori roti in it. Deep frying necessary 

for pooris, jalebis, pakoras, vadas cannot be done in it. 

Solar cooking: Solar cooker works on solar energy. Solar cooker consists of a well insulated 

box, the inside of which is painted dull black and is covered by one or more transparent covers. 

The purpose of these transparent covers is to trap heat inside the solar cooker. (temperature 

140oC). 

Advantages: i) It does not require any cooking gas or kerosene or any conventional fuel. 

ii) Keeps the environment clean. 

iii) Constant attention is not required. 

Disadvantages: i) Depends on sun and on cloudy and rainy days it may not be possible to use. 

ii) Takes longer time and planning is required. 
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iii) Special vessels need to be used. 

iv) Loss of vitamin C is more compared to cooking on gas. 

Brief summary of methods of cooking 

Method What it is Used for 
Moist Heat (Water in 
cooking) 

  

Boiling  Cooking food in boiling water. 
Cooking should be done in a 
covered pan of correct size using 
a minimum amount of water 
sufficient to cover the food. 

Green vegetables like spinach, 
potatoes, colocasia, cauliflower, 
raw mango, rice, pasta, egg, 
jam, marmalades. 

Poaching Cooking slowly in minimum 
amount of water which is kept 
just below the boiling point. 

Eggs, fish  

Steaming  Cooking food by surrounding 
with plenty of steam from fast 
boiling water. 

 

Direct Done in ordinary steamer or by 
putting food in a metal sieve 
over a pan of boiling water and 
keeping it covered. 

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, under ripe 
fruits and vegetables.  

Dry Heat (Air as Cooked 
Medium) 

  

Pan Broiling / Roasting  Cooking uncovered in hot air 
either in a tandoor, in an oven or 
in a thick heavy pan with 
occasional basting. Can be used 
as a preliminary step (as in the 

Good quality meats, chicken, 
vegetables like potato, sweet 
potato, and brinjal, cereals like 
suji, broken wheat, vermicelli, 
chapati, peanuts.  
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making of bhartha) or as a final 
process (roast potatoes). 

Baking  Cooking in hot air in a closed 
oven 

Bread, cakes, biscuits, cookies, 
pastry, puddings, eggs, fish, 
vegetables like potato, stuffed 
tomatoes, capsicum, 
cauliflower, ghia. 

Grilling/ Broiling  Cooking by radiant or direct 
heat under a grill or over a hot 
fire. Also used as a final step to 
brown dishes as in au gratins.  

Good quality meats, steaks, 
chops, fish, liver, kidney, 
chicken, vegetables like tomato, 
mushrooms.  

Frying (Fat as cooking 
medium) 

Cooking food in heated oil or 
fat. 

Dosas 

Sauteing Frying and tossing food in a 
small amount of hot fat in a 
frying pan with rounded sides.  

Vegetables like cabbage beans, 
carrots, capsicums, bean 
sprouts, onions, tomatoes, 
noodles.  

Shallow fat frying  It is done in just enough fat to 
prevent sticking  

Eggs, paranthas, , pancakes, 
cheelas, tikkis.  

Deep fat frying  Frying food in a large amount of 
fat in a deep pan. 

Poories, kachories, koftas, 
cutlets, pakoras, samosas, 
gujia, mathri, vadas, chips, fish.

Combination of methods 
(braising) 

A combined method of roasting 
and stewing 

Various meats and vegetables, 
halwa  

Other methods    
Microwave cooking Electromagnetic  

waves from a power source cook 
to food  

Reheating, cakes, stuffed 
capsicums, thawing 

Solar cooking  works on solar energy Pulses, kheer, boiling of eggs.  
Suggestions to ensure the retention of the maximum nutritive value during cooking 
1. Foods must be prepared carefully prior to cooking, i.e., during washing, cutting, salting, 

etc. Since most of the parts rich in vitamins and minerals lie just beneath the skin of fruits 

and vegetables, it is desirable to cook them in their skins or to peel them only lightly.  

2. Vegetables should be cut just before cooking or serving and they must be cut into as big 

pieces as possible to minimize the surface exposed to air and boiling water.  

3. Accurate measurements and standardized recipes help in getting good results and 

avoiding waste. 

4. Refined foods, such as maida, white sugar or suji, have lost many nutrients in the process 
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of refinement and for this reason should be used in moderate quantities.  

5. Fresh vegetables should be used in preference to wilted or stale ones because the vitamin 

C content decreases upon storage. 

6. Minerals, vitamins and colours are lost when foods are soaked in water for a long time. 

Very little water should be used for soaking; and the soaking time should be reduced as 

much as possible. When dry foods such as dal or dry beans are soaked in water before 

cooking, the same water should be used for cooking.  For the same reason, cooking in too 

much of water or for too long should be avoided as these lead to loss of nutrients. Water 

in which vegetables are boiled is usually thrown away. Since it contains valuable 

minerals, it should be used in cooking items like dal, soup, etc.  

7. Vegetables look better, taste better and have more food values, if they are added to 

boiling water and cooked for the shortest possible time i.e.10 to 20 minutes. While 

cooking meals, vegetables should be cooked last.  

8. Using mitha soda in cooking vegetables leads to the destruction of vitamin B and vitamin 

C.  

9. Cook meat, eggs and other protein foods at a low temperature since protein gets hardened 

at high temperatures. Toughening of protein may be produced by over-cooking. 

10. Serve foods as soon as they are cooked. 

11. Canned (tinned) and packaged foods should only be opened just before use, and the left 

over should be kept in tightly closed bottles or jars. Keep jams and pickles in a cool 

place, and use them up as quickly as possible. 

12. Care should be taken to avoid too much stirring, sieving or straining of foods while they 

are hot, as this will incorporate air in them and air destroys vitamin C.  

 ENHANCEMENT OF NUTRIENTS IN FOOD ITEMS 
You are now familiar with the different methods of cooking and ways that help us to conserve 

nutrients while cooking. Getting maximum nutrition  from the available food has become very 

important for good health. It would be brilliant if we could increase the nutritive value of food 

items without increasing the cost. The process of improving the nutrients in food items by 

special methods is called enrichment or enhancement of nutrients. 

The purpose of enhancing the nutritive value of food is to- 

 provide food which can meet the nutritional requirements of the body. 
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 provide opportunity for proper selection and preparation of food items. 

 improve the flavour and texture of the food. 

 make available a variety in food. 

 prevent deficiency diseases in the body. 

Methods of enhancement of nutrients 

We can enrich the foods using the following simple methods: 

i) Combination of different foods 

ii) Fermentation 

iii) Germination 

iv. Fortification 

(i) Combination of different foods 

Different foods have varied amount of nutrients- some foods have more nutrients than 

others. No single food provides us all the nutrients. Combining foods from different food groups 

is the easiest way of eating all nutrients. For example, missi roti and khichdi are a few examples 

where we are combining ingredients from different food groups. Such a combination of food 

items improves the quality of nutrients. Cereals lack amino acid i.e. lysine and this is present in 

pulses, whereas pulses are deficient in sulphur containing amino acids i.e. cystine and 

methionine. But when both cereals and pulses are combined they provide a good quality protein. 

When a rice and pulse are combined to make khichdi, the quality of proteins becomes as good as 

that of milk. Ideally cereals (rice, wheat, jowar, bajra and maize) should be combined with 

pulses, nuts and oil seeds like groundnuts, sesame seeds and milk products to get a good quality 

protein in our diet. Similarly vegetables like spinach, fenugreek and carrots are rich in vitamins 

and minerals. These when added to a meal can further enhance the  nutritive value of food. 

Suggested combinations of food groups are: 

Cereals and pulses- Missi roti, khichri, dosa, chapati with dal 

Cereals and milk- Kheer, vermicelli and milk with corn flakes 

Cereals and vegetables- Pulao, porridge with vegetables, stuffed parantha, poha and upma. 

Pulses and milk- boondi raita, karhi, dahi bhalla, dhokla 

Pulses and vegetables- channa dal with ghia, sprouted dal chat, sambhar, green gram with 

spinach or amaranth (chulai) 

Milk and vegetables- carrot halwa (gajrela) ghia and spinach burfi, yellow pumpkin halwa 
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Milk and fruits- fruit custard, fruit cream, banana/chiku/kiwi/strawberry/ papaya/ mango shake 

Advantages:  

 The quality of a meal is improved without increasing the cost by combining two foods 

selected from same or different food groups.  

 It is a simple technique that can be followed in every household. 

(ii) Fermentation 
Fermentation is a process in which micro-organisms present in the food or added in the 

form of curd or yeast, change nutrients already present in the food, into simpler and better form. 

In this process some new nutrients like Vitamin C and B complex are also created. Curd, bread, 

bhallas, jalebi, naan, bhatura dhokla and idli are all examples of fermented food items. 

Have you ever made bhaturas? These are made by mixing a little curd in maida (refined flour) 

which is kneaded into dough and kept covered for a few hours. During this time the dough rises. 

Do you know why? When you add curd to maida you introduce microorganisms which begin to 

grow at a very fast rate. They start a process called fermentation which makes the dough rise and 

become almost double in quantity. 

   

Similarly, idli is prepared by auto fermentation where microorganisms present in rice and pulse 

cause fermentation and the batter rises. During fermentation the micro-organisms use up some of 

the nutrients present in the batter and change them into better quality nutrients. They also 

produce additional nutrients like vitamin B-complex and vitamin C which were not present in the 

food earlier. These are two examples of fermented food. 

Advantages 
a) Fermentation process increases the digestibility of food items. The micro-organisms which 

cause fermentation break down the legume proteins and carbohydrates into smaller parts, which 

are easier to digest. 
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b) It also increases palatability and nutritive value (vitamin B and C). Fermented foods become 

spongy and soft and thus become, specially, useful for young children and elderly people. 

c) This process reduces or eliminates antinutritional and toxic substances present in the pulse.  

d) Shelf life of food product can be prolonged e.g. milk is converted to curd. 

iii) Germination: In this method, whole pulses (grams) and cereals are germinated like whole 

green grams, moth, soyabean, black gram (urad dal), Bengal gram (kale channe), Kidney beans 

(rajmah) wheat, bajra etc.  Pulses or cereals which are to be germinated are soaked in enough 

water overnight. Then water is drained away and the seeds are tied in a loosely woven cotton 

cloth and hung. Water should be sprinkled twice or thrice in a day to ensure that the cloth 

remains moist. Moisture and warmth is very essential for this process. In 2-3 days germination is 

done. Germination is faster in summers as compared to winters.  

   

Grains like wheat, bajra and jowar can also be sprouted. These grains can then be dried in 

shade and roasted lightly on a heavy bottom pan. They can be grounded and used in preparing 

supplementary food items for young children and elderly people. Pulses like moong, peas and 

black grams are also sprouted first and then steamed and eaten  as salad or a vegetable after 

adding salt, chilli powder, lemon juice and chat masala. Use sprouted grams as often as possible. 

The time and water which each grain or pulse or legume needs for soaking and sprouting is 

different. Normally 8-16 hours are needed for soaking and 12-24 hours for sprouting depending 

upon the season. The cloth in which the soaked grains is tied should be kept moist all the time. 

Advantages 

i) It increases digestibility of foods because some carbohydrates and proteins are broken down 

into smaller and easily digestible forms. 

ii) It increases the nutritive value of food with no additional cost.  

iii) This decreases cooking time as grain becomes tender. 

iv)  Discomfort due to flatulence can be reduced. 
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Different terms used for enhancement of nutrients 

i) Enrichment: Addition of nutrients which are present in limited quantities in a food to enrich it 

e.g.  refining wheat to make refined flour (maida) removes several B-complex vitamins and 

iron that are contained in the part of the grain that's removed. Flour becomes enriched when 

those nutrients are added back in before it's packaged. 

ii) Fortification: Addition of nutrients to a food which were not originally present. It is a 

technique to add nutrients to a particular food item which is commonly used e.g. iodized salt, 

vitamin A and D in vanspati ghee and vegetable oils. 

iii) Restoration: Addition of nutrients to a food which were originally present but were lost in 

processing. e.g. addition of vitamin  C to canned orange juice. 

 FOOD PRESERVATION 

Food can only be preserved for a long time if the microbes and the enzymes present in them are 

inactivated and the conditions favouring their growth are checked. Food preservation is the 

process in which a food may be retained for a longer time without spoilage and without losing its 

colour, flavor, texture and nutritive value. 

Importance of food preservation 

A number of techniques are adopted to preserve the foods so that they can be made available 

throughout the year and can be obtained at the places where they are not grown. Following are 

some of the advantages of preserving the foods: 

i. Available throughout the year 

ii. Economical 

iii. Saves time and energy 

iv. Increase shelf life 

v. Easy storage 

vi. Easy transportation 

vii. Easy to prepare 

viii. Easily made available in remote areas 

ix. Variety in foods 

x. To compensate dietary inadequacies 

Principles of Food Preservation 
In the preservation of foods by various methods, the following principles are involved: 
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1. Prevention or delay of microbial decomposition 

a) By keeping out microorganisms (asepsis) 

b) By removal of microorganisms e.g. by filtration 

c) By hindering the growth and activity of microorganisms e.g. by low temperature, 

drying, anaerobic conditions, chemicals and antibiotics and 

d) By killing the microorganisms e.g. by heat or radiation. 

2. Prevention or delay of self-decomposition of the food 

a) By destruction or inactivation of enzymes e.g. by blanching 

b) By prevention or delay of chemical reactions e.g. prevention of oxidation by means of 

an antioxidant. 

3. Prevention of damage by insects, animals, mechanical causes, etc. 

 Preservation at Home 

There are many types of raw and cooked foods in our household that need care and preservation. 

Household methods of preservation are used to preserve small quantities of food for use of the 

particular family. At commercial level, the large quantities of foods are preserved in well 

equipped factories. The principles of food preservation are same for household/commercial 

preservation of foods. Whatever method is used, cleanliness and general sanitary conditions are 

important while handling food. Personal, kitchen and all equipments coming in contact with food 

needs to be clean, to ensure that no leftover food contaminants and microbes find entry into the 

food. So aseptic condition is the bottom line for preserving food. 

1.  Asepsis (Absence of infection) 

Asepsis means preventing the entry of microorganisms. Maintaining general cleanliness while 

picking, grading, packing and transporting of fruits and vegetables increases their keeping 

quality and the products prepared from them will be of superior quality. 

 Washing or wiping of the fruits and vegetables before processing should be strictly 

followed as dust particles adhering to the raw material contain microorganisms and by doing so 

the number of organisms can be reduced considerably. 

2. Preservation by high temperature: It is a commonly used method for preservation. High 

temperatures destroy micro-organisms by coagulation and denaturation of cell protein and 

inactivation of enzymes needed by them for their metabolism. The specific heat treatment varies 
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with -the kind of organism to be killed, other preservation methods to be employed in addition to 

high temperature and nature of food to be preserved. 

High temperatures used for preservation are usually  

1. Blanching 

2. Pasteurization temperature ( below 100°C) 

3. Sterilization temperature (100°C or above) 

Blanching: It is boiling food in water for a short time to inactivate the enzymes present in it. 

Inactivation of enzymes forms the principle of preservation and the food can last longer. 

Blanching helps in removal of peel, inactivation of enzymes that oxidize vitamin C, removal of 

gas in tissue spaces and wilting of the tissue. The enzymes which bring about discolouration or 

browning in apples, pears and potatoes are also inactivated. 

Pasteurization: The process of heating at boiling temperature or slightly below it for a sufficient 

length of time to kill the microorganisms which cause spoilage is called pasteurization.  

It is a heat treatment that kills a part of the microorganisms present and involves a temperature 

below 100°C. The food is heated at around 60°C to 85°C. This method is used to control micro-

organisms in milk, fruit juices and wines. The heating may be by means of steam, hot water, dry 

heat or electric currents. The product is cooled promptly.  

Sterilization- It means killing of all enzymes, micro-organisms and even their spores. This can 

be accomplished by pressure cooking the food at home where as, autoclaves are used to sterilize 

the food at commercial level because temperature above 100°C can only be obtained by using 

steam pressure sterilizers such as pressure cookers and autoclaves. 

Time and temperature for sterilization varies with the type of food. Fruit and tomato products 

should be heated at 100°C for 30min, so that spore forming bacteria may be completely killed. 

Green peas, okra and beans being non –acidic and have more starch than sugar and require high 

temperature to kill the spore forming organism. Continuous heating for 30 to 90 minutes at 

116°C is essential for their sterilization.  

                                                       Difference 

Pasteurization Sterilization 

Partial destruction of microorganisms Complete destruction of microorganisms 

Temperature below 100°C Temperature 100°C and above 

Used for milk and fruits Used for vegetables 
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3. Preservation by Low temperature 

 Low temperature preserves food by retarding chemical reactions, enzymatic actions and 

growth and activity of micro-organisms. The lower the temperature, the greater the retardation. 

Low temperature can be produced by 

i) Refrigeration or chilling (0 to 5oC) 

ii) Freezing (-18 to -40oC) 

i) Refrigeration or chilling (0 to 5oC): Temperatures of 0-5°C prevent food from spoiling for 

short period. It merely retards the decay but frozen foods kept at -18°C preserve the food for 

a year and at -28°C food can be preserved for up to 2 years. Chilling temperatures are 

obtained and maintained by means of ice or mechanical refrigeration. A variety of 

refrigerator and deep freezers are available with facility of temperature control.  Highly 

perishable foods like chicken, meat, fruits, vegetables and their products should be kept in 

freezer units. Cooked foods should always be covered and kept on the upper shelves in the 

fridge. Fruits and vegetables are put in ‘crisper’ that retain the moisture and freshness in 

foods. The best storage temperature for many foods is slightly above 0oC but this varies with 

the product. Besides temperature, the relative humidity and the composition of the air can 

affect the preservation of the food. 

ii) Freezing (-18 to -40oC): Freezing method is the most harmless method of food preservation. 

At this temperature, water present in the food is converted to ice and microbial growth stops. 

Freezing retains colour, flavour and nutritive value. Foods to be frozen should be frozen 

quickly so that small ice crystals formed in the cells of the food to retain its texture. The 

growth of microorganisms and enzyme activity are reduced to a minimum at freezing 

temperature. Most perishable foods can be preserved for several months if the temperature is 

brought down quickly and the food is kept at this temperature. Frozen foods always be kept 

at temperatures below -5oC. Enzymes in certain vegetables can continue to act even after 

being quick frozen and so such vegetables have to be given a mild heat treatment called 

blanching (above 80oC) before they are frozen to prevent development of off flavours.  

4. Preservation by chemicals 

 Microbial spoilage of food products is also controlled by using chemical preservatives 

which do not include salt, sugar, acetic acid, oils, alcohols etc., but only microbial antagonists. 
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The two important chemical preservatives permitted in India according to the Fruit Product 

Order (FPO) of 1955 are: 

i) Sulphur dioxide (including sulphites) and, 

ii) Benzoic acid (include benzoates) 

i) Sulphur dioxide: It is widely used throughout the world in the preservation of juice, 

pulp, nectar, squash, crush, cordial and other products. It has good preserving action against 

bacteria and moulds and inhibits enzymes, etc.  

The advantages of using sulphur dioxide are: 

a) It has a better preserving action than sodium benzoate against bacterial fermentation. 

b) It helps to retain the colour of the beverage for a longer time than sodium benzoate . 

c) Being a gas, it helps in preserving the surface layer of juices also. 

d) Being highly soluble in juices and squashes, it ensures better mixing and hence their 

 preservation and 

e) Any excess of sulphur dioxide present can be removed either by heating the juice to 

 about 71oC or by passing air through it or by subjecting the juice to vacuum. 

The major limitations of sulphur dioxide are: 

i) It cannot be used in the case of naturally coloured juices like of jamun, plum 

 pomegranate etc. on account of its bleaching action. 

ii) It cannot be used for juices which are to be packed in tin containers, because it not only 

 corrodes the tin causing pinholes but also forms hydrogen sulphide which has a 

 disagreeable smell and reacts with iron of the tin container to form a black compound 

 both of which are highly undesirable. 

iii) Sulphur dioxide gives slight taste and odour to freshly prepared beverages but these are 

 not serious defects if the beverage is diluted before drinking. 

II Benzoic acid 

 It is only partially soluble in water hence its salt, sodium benzoate is used. Pure sodium 

benzoate is tasteless and odourless. The quantity of benzoic acid required depends on the nature 

of the product to be preserved, particularly its acidity. Sodium benzoate in excess of 0.1% may 

produce a disagreeable burning taste. In the long run benzoic acid may darken the product. It is 

therefore, mostly used in coloured products of tomato, jamun. plum , pomegranate, coloured 
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grapes, etc. The preservative should never be added in solid form but should be dissolved in a 

small quantity of juice or water and the solution added to the bulk of the product. 

5. Preservation by drying (dehydration)  

 Drying removes water from food and most organisms are unable to grow without water. 

Moisture can be removed by the application of heat as in sun drying or by mechanical drying 

(dehydration). Sun drying is the most popular and oldest method of preservation, practiced for 

centuries to preserve food. Variety of foods ranging from green leafy vegetables like mustard 

leaves, fenugreek leaves and peas have been dehydrated for years. These days, mechanical 

drying has replaced sun drying. This is a more rapid process as artificial heat under controlled 

conditions of temperature, humidity and air flow is provided with the latest technology and 

equipment.Fruits and vegetables e.g. green peas, cauliflower and mangoes are dried to such an 

extent that the microorganisms present in them fail to survive. Partially dehydrated foods such as 

condensed milk, khoa and tomato puree have higher concentration of salt/sugar and lower 

availability of water. This makes the medium unfavourable for microbial activity.  

6. Preservation by sugar 

 Sugar absorbs water present in the fruits with the result there is lack of moisture for the 

growth of micro-organisms. Hence their multiplication is inhibited and even those already 

present die out gradually. The microbial growth can be checked by higher concentration of sugar 

in foods as it reduces the supply of moisture, thus changing these conditions to unfavourable 

ones. If the sugar content is more than 68% in a product, it does not spoil. Thus sugar acts as a 

preservative by osmosis and not as a true poison for microorganisms. Fruit syrup, jam, jelly, 

marmalade, preserve(murabha), candy, crystallized fruit and glazed fruit etc. are preserved by 

sugar. 

7. Preservation by salt 

 Micro-organisms cannot grow in high concentration of salt. Pickles and chutneys often 

have a higher salt concentration (15-25%) that reduced the availability of moisture to the 

microbes. It inhibits enzymatic browning and discolouration and also acts as an antioxidant. Salt 

in the form of brine is used in canning and pickling of vegetables which contain very little sugar 

and hence sufficient lactic acid cannot be formed by fermentation to act as preservative. It 

exerts its preservative action by causing high osmotic pressure and dehydrating food as well as 

microorganisms by drawing out and tying up the moisture. Salt is used for pickling and curing. 
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Pickles can be made from acidic food like mangoes, lemons and some vegetables and are 

preserved by salt.  

8. Preservation by acids 

  Low acid foods are spoilt rapidly. Highly acidic environment inhibits the growth of food 

spoilage organisms. Acidic conditions inhibit the growth of many microorganisms hence organic 

acid are added to or allowed to form in foods to preserve them. Acetic (vinegar), citric (lime 

juice) and lactic acids are commonly used for preservation. About 2% acetic acid prevents 

spoilage of many products. Onions are bottled in vinegar with a little salt. Vinegar is also added 

to pickles, chutneys, sauces and ketchups. Citric acid is added to many fruit squashes, jams and 

jellies to increase the acidity and prevent mould growth. Hence acidic additives act by changing 

the favourable pH required for growth of micro-organisms. 

9.  Preservation by oil and spices 

Making of pickles and chutneys have been common in most Indian homes. Pickles can be made 

with or without oil. A layer of oil on the surface of any food (pickle) removes the air supply and 

produces anaerobic conditions which prevent the growth of moulds and yeasts. Thus pickles in 

which enough oil is added to form a layer at the top can be preserved for long periods.  Spices 

like powdered rye is also used while making pickles (carrot pickle) and this creates acidity in the 

pickle, thus preserving it. Use of spices in pickles and chutneys also has an antiseptic action.  

  Some of the latest techniques used for preservation at commercial level are freeze-drying, 

dehydro freezing, irradiation and modified atmosphere packaging (the replacement of air in a 

pack by a mixture of different gases such as oxygen, nitrogen and carbon dioxide). 

THINGS TO REMEMBER 



E:\2016-17 books- Kanchan Madam -Chapter 4 after corrections.doc 

28 
 

  

 Avoid food fads and discard erroneous food beliefs Do not wash food grains repeatedly 
before cooking.  

 Do not wash vegetables after cutting. 
 Do not soak the cut vegetables in water  
 Do not discard the excess water left over after cooking Use only sufficient water for 

cooking 
 Cook foods in vessels-covered with lids.  
 Prefer pressure/steam cooking to deep frying or roasting 
 Avoid use of baking soda while cooking pulses and vegetables. 
 Do not reheat the left over oil repeatedly. 
 Water soluble nutrients present in food dissolve in water in which the food is being 

boiled. If you throw this water, nutrients will be lost. This nutrient rich water can 
be used to make soup or gravy. 

 Do not overcook the food as many nutrients will be destroyed. 
 Encourage consumption of sprouted/fermented foods 
 Combining foods from different food groups is the easiest way of eating all nutrients. 
 Fermentation improves the digestibility of food items. The micro-organisms which 

cause fermentation break the proteins and carbohydrates into smaller parts, which are 
easier to digest. 

 
 

QUESTION BANK 
 

Objective type questions 
1. A method of cooking where food is cooked without coming in contact with 

water is called  
a) Steaming   b) Boiling 
c) Stewing   d) Pressure cooking 

2. Of the four methods of cooking food with moist heat, the one method which 
preserves the maximum nutrients is called  

a) Steaming    b) Boiling 
c) Stewing    d) Pressure cooking 

3. Pressure cooking is done at  
a) above 100 degrees   b) below 100 degrees 
c) 100 degrees    d) any of the above temperatures 

4. Which of the following is not a preservation technique 
a) Pickling    b) Drying 
c) Salting    d) Sprouting 

5. Enzymes are inactivated by 
a) Boiling    b) Soaking 
c) Blanching    d) Peeling 

6. The commonest method of food preservation at household level is 
a) Canning    b) Freezing 
c) Drying    d) Irradiation 

7. The method of cooking food in an oven is called _________________. 
8. When sunshine is used for cooking it is called__________________. 
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9. The process of cooking food in hot sand is called _______________. 
10. __________ is a method of cooking where food is cooked in a closed box which is heated 

on gas or coal or using electricity. 
11. When food is cooked on direct flame the method is called ____________. 
12. Cooking on hot tawa is called _________________. 
13. Cooking food in hot oil is called ____________________. 
14. _______________ is a method where heat is generated in the food by rapid vibrations of 

water molecules. 
15. In ________________ the temperature used is as high as 200-300°C. 
16. Combination of food items is important since no food supplies ___________the nutrients. 
17. Combining food items is beneficial where ____________ money is available. 
18. Germination increases the ____________ and _____________ of food items. 
19. Cooking soda has no harmful effect on nutrients present in food that is being cooked.    

                   (True/false) 
20. Minerals are lost when the water in which the foods are cooked is thrown away.   

                   (True/false) 
21. Maximum loss of nutrients occurs when food is pressure-cooked. (True/false) 
22. Vitamin C gets easily destroyed during cooking. (True/false) 
23. Define pasteurization. 
24. Define blanching. 
25. What are perishable foods? 
26. What is preservation? 
27. What is the principle of pressure cooking? 

Short answer type questions 
1. List down four advantages of cooking food. 

2. Write two differences between shallow frying and deep frying. 

3. Write down the classification of foods on the basis of shelf life. 

4. What are the principles of preservation?  

5. What are the advantages of blanching? 

6. List down the different methods of cooking. 

7. Write down the advantages of germination/sprouting. 

8. What changes are brought about in food products during fermentation? 

9. List the various methods of enhancing nutritive value of food at no cost. 

Long answer type questions 

1. What is combination of foods? Clarify by giving examples. Give advantages of this method. 

2. What do you understand by microwave cooking? Explain. 

3. What are the different methods of preservation of fruits and vegetables? Which method is the 

most reliable one and why? 

4. Differentiate between  Pasteurization and sterilization 

    Perishable and non perishable foods 
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5. What is drying? What are the various methods of drying?  

6. Explain in detail the use of high temperature for food preservation 

7. Write down the importance of food preservatives in preservation. 

8. Write in brief about the purpose of cooking?  
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CHAPTER 5   

 

 

 

We must give due attention to the safety of our food. No food is nutritious if it is 

not safe. Safety of food is a result of safe handling of food (selection, storage, processing, 

cooking and serving) from environmental contamination and food adulteration. 

Consumption of unsafe foods leads to food borne diseases. With the increase in 

urbanization, industrialization, tourism and mass catering system, food borne diseases are 

on the increase throughout the world. Hence, proper food hygiene and sanitation practices 

are important in maintaining food safety. After reading this chapter you will be able to 

understand:  

i.  Food hygiene and sanitation 

ii. Food adulteration 

iii. Detection of adulterants in food 

iv. Removal of pesticide residues from foods 

 Food hygiene and sanitation 

 The word hygiene is derived from word ‘Hygieia’ means the Goddess of health. Food 

safety/food hygiene are all conditions and measures that are necessary during the production, 

processing, storage, distribution and preparation of food to ensure that it is safe, sound, 

wholesome and fit for human consumption. The health and hygienic habits of workers play 

important role in food sanitation. The word sanitation is derived from Latin word  ‘Sanus’ 

meaning ‘sound and  healthy’. So, there is relation between food and health, health and hygiene 

and hygiene and sanitation. 

                                                                        Food 
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FOOD BORNE 

ILLNESS 

Multiplying Bacteria: Bacteria  grow by multiplying and when conditions are right, 

bacteria can double every 20 minutes. 

 



FACTORS RESPONSIBLE FOR THE FOOD SAFETY 

 Cleanliness in the preparation area/kitchen 

 Keep all kitchen surfaces meticulously clean. Properly organized storage space for food 

material should be in the kitchen to prevent the insect and pest attack. Cupboards and racks 

should be of simple design. 

 Change clothes which comes in contact with food everyday and boiled before reuse. Wash 

them with good detergent and dry properly in the sun. 

 Separate clothes for cleaning floor, also require frequent washing. 

 Good supply of clean hot and cold water should be available in the kitchen. Clean water is 

just as important  for food preparation as for drinking. 

 The dustbins should be kept covered and have liners(use polythene bags) inside for the 

convenient disposal of the waste. Dustbins should be cleaned every day, otherwise food will 

decompose and  foul smell starts. Household wastes including garbage and waste water 

should be properly disposed off. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 In the kitchen, most preparations provide microorganisms with sufficient moisture and 

nutrients. The temperature in a hot, steamy, poorly ventilated kitchen is around 35oC- the 

ideal temperature for microorganisms to grow- and if food is kept at this temperature long 

enough, microorganisms will multiply and spoil food. Once spoilage occurs, it cannot be 

rectified by freezing and pressure cooking. So the kitchen should be well ventilated and well 

lighted. If possible, exhaust fans should be there to remove the smell of food odour. A well 

lighted and clean kitchen will keep the insects (cockroaches) and pests away.  

 The floor and walls of the kitchen should be made of materials which are easy to clean. 

Cracks and crevice 

 es in the walls and floor should be closed to prevent dust from accumulating and pests from 

hiding. 



 Kitchen should be fly proof and have mesh on its windows and doors. 

 Household pets like dogs and cats should be kept away from the places where the food is 

cooked, served and stored.  

 Personal hygiene 

   Personal hygiene is a very important method for prevention of food borne infections.         

    Remember a few points to maintain personal hygiene during food handling: 

 Wash hands thoroughly before you start preparing food. Use soap and clean water 

for washing. 

 
Fig.    Steps of Hand washing 

 Keep finger nails short and clean. 

 Tie hair neatly before starting food preparation to avoid shedding them in the food. 

The presence of hair in food is obnoxious and can be avoided by using hair net or 

cap.  

 Cuts, burns and raw surfaces can harbour staphylococci bacteria. If there is a cut or 

burn in your hands, clean and cover it with waterproof dressing before handling 

food. 

 Sick persons should not be allowed in the kitchen. Such persons are called carriers 

and they unknowingly spread disease producing organism which they carry in their 

bodies without showing any symptom. Medical checkup of the worker following 

severe illness is very important for safeguarding family’s health if your kitchen is 

managed by a cook or maid. 

 Observe good habits. Good habits grow by practice. Since man is a slave of his 

habits, care should be taken to form good habits and avoid bad ones, particularly the 

common ones listed below: 



 Unguarded coughs and sneezes can disperse a number of bacteria in droplets of 

moisture from the nose, mouth and throat. Do not cough or sneeze on food. 

 Nose picking or fingering the nose may leave staphylococci or other harmful 

bacteria on the fingers and should be avoided. 

                                                       

Sharing opinions is great, sharing    Do not put spoon back into 
germs is just WRONG-Use a tissue   food after tasting 
    
 Tasting food with fingers or with the same spoon repeatedly should be avoided. 

 Hygiene during handling of food 

Despite careful selection and storage of food and good personal hygiene on the part of the food 

handler, outbreaks of food borne illnesses can occur if unsafe procedures are followed in food 

preparation. In order to avoid the contamination during preparation of food, hygienic preparation 

of food and good sanitation is very important. 

 Visual inspection of the food is very important. Remove grit, mud, stones, husk, mouldy 

and insect infested grains during picking of  cereals and pulses.  

 Most foods need to be washed before preparation with potable water. Washing removes 

extraneous matter like surface dirt, soil, preservatives and pesticide residues. Fruits and  

vegetables to be consumed raw should be washed thoroughly under running tap water or 

in a solution of 50ppm chlorine for five minutes or in a dilute solution of potassium 

permanganate. Leafy and salad vegetables should be washed thoroughly. Have you seen 

any insect or worm in a commonly consumed vegetable? Yes , Cauliflower, particularly 

during off season. 



 

Wash vegetables and fruits thoroughly in running water before use 

  In case of suspected insect or worm infestation, soak fresh vegetables like cauliflower in 

cold salted water for twenty minutes. If insects are present they will rise to the surface 

 It is necessary that all equipments coming in contact with food should be kept clean. This 

includes, knives, blenders, rolling pin and board, utensils etc. these should be scrubbed, 

cleaned with detergent and water and rinsed with potable water. It is a good practice to 

see that such equipments are dipped in hot water at80oC for at least 30 seconds or more 

and then allowed to drain dry. This sanitary step is especially important during epidemics 

such as infective hepatitis, cholera etc. 

 Most harmful bacteria present on the surface of a food are destroyed when food is cooked. 

Cook food thoroughly to ensure destruction of most bacteria. Pressure cooking is the best 

method as it kills bacteria  and spores. Do you know the principle  of pressure cooker? 

Yes, in this both temperature  and pressure play important role in killing of bacteria and 

spores. For meat dishes, pressure cooker should be preferred. 

 To maintain high quality, food should be prepared when it is needed and served as soon 

as it is prepared. Any perishable food which is not to be consumed immediately should be 

kept outside the danger zone ( < 5oC to> 63oC). The danger zone is the temperature range 

between 5oC and 63oC within which most bacteria grow best. 

   Cold preparations like desserts should be cooled as soon as possible and stored in the 

refrigerator. Do you keep food in the  refrigerator while it is still hot? 

No, otherwise the maximum internal temperature in the refrigerator of 4oC would 

increase and favour spoilage of other foods stored in the refrigerator. Food must be 

cooled prior to refrigeration in the coolest part of the kitchen. 

  All cooked food items have to be stored safely till they are consumed. Left over cold food 

should be returned to the refrigerator at or below 5oC until required. Left over hot food 



must be cooled as quickly as possible and refrigerated below 5oC until it is to be reheated 

for reuse. It should then be heated to74oC and kept at a temperature above 63oC until it is 

served. It should be reheated once. 

 Always keep the food covered, otherwise dust and flies can spoil the food, 

 A person suffering from communicable diseases should be kept away from food handling 

at home especially in case of fruits and salad vegetables.  

  Proper care should be taken while serving or handling the utensils /cutlery because 

bacteria live everywhere. We carry them all the time. It is better to hold the glass from 

the base and spoons from the handles only. 

In the nutshell there are five keys to safer food given by World Health Organization 

 

 

 

 

 

 

 

 

 

 



 

 

 

Activity 
Here are the top ten  improper food handling practices that cause over 95% of all food 
borne illness outbreaks. Observe these practices in your kitchen and Put (√) mark for the 
existing one. 

1) Improper cooling before refrigeration 

2) Advance preparation 

3) Infected person 

4) Inadequate reheating for hot holding 

5) Improper hot holding 

6) Contaminated raw food or ingredient 

7) Unsafe source 

8) Use of leftovers 

9) Cross-contamination 

10) Inadequate cooking 

 

FOOD ADULTERATION 

Adulteration of food, a “Deep Rooted Social Evil” 

 Among man’s everyday needs, food plays a major sustaining role. From the simple dish 

to the most elaborate haute cuisine, food preparation is as varied and rich as man’s taste. The lure 

of riches and general apathy towards mankind has led to adulterants being added to food from 

the simple stones in rice to the more harmful brick and boric powder. From the safety point of 

view, adulteration harms the consumer in two ways- i) he pays more for food or food product of 

inferior quality and ii) some of adulterants are injurious to health, may lead to  death e.g. 

adulteration of mustard oil with argemone oil causing epidemic dropsy. Therefore, consumer 

must be vigilant to safeguard family’s health 

Adulteration is defined as the process by which the quality of a given food is reduced 

through the addition of foreign or an inferior substance or through the removal of a vital element. 

Water is added to milk or fat is removed from it. Adulterant is any ingredient which when 

present in food is injurious to health. Food adulteration can be intentional, incidental or 

metallic. 



a) Intentional substances: Sand, marble, chips, stones, mud, starch, water, harmful colour, 

mineral oil etc. are added purposely by the traders to gain profit.  

Table: 24 Commonly used foods and the adulterants present  

Food stuff Common adulterant 
Milk and milk products 
Milk liquid -Addition of water  

-Hydrogenated fat 
-Starch 
-Removal of cream 
-Addition of milk reconstituted from skimmed milk 

Milk powder Starch 
Cream Other fats 
Ice Cream Non-permitted colour, flavour, sweeteners, emulsifiers 
Butter Other fats 
Pure ghee Hydrogenated fat (Vanaspati ghee) 
Cereals 
Wheat and Rice Stones, marble chips 
Wheat flour Tapioca flour, talc 
Semolina Tapioca semolina 
Pulses 
Bengal gram dal Khesari dal 
Red gram dal Khesari dal and dal covered with coal tar dyes 
Bengal gram flour Tapioca flour or starch coloured with dye 
Spices and condiments 
Whole turmeric Coating of lead chromate or coal tar dyes 
Turmeric powder Coal tar colour, yellow earth, starch or talc coloured 

yellow by coal tar dye 
Curry powder Starch coloured brown by coal tar dyes 
Coriander seeds Other seeds coloured green 
Mustard seeds Argemone seeds 
Black pepper Dried papaya seeds 
Asafoetida Resins and other plant gums 
Sweetening agents 
Honey Coloured cane sugar syrup 
Beverages 
Soft drinks Artificial sweeteners 
Coffee powder Exhausted coffee powder, roasted husk or date seed or 

tamarind seed powder 
Tea Exhausted tea leaves or other leaves with added colour 
  

 

Incidental adulterants: are constituents such as toxins, insecticides, pathogenic bacteria etc. 

which contaminate food during processing or storage due to ignorance, negligence or lack of 



proper storage facilities. Commonly found incidental adulterant of the food are organic pesticides 

like DDT, BHC, malathion etc. are toxic compounds. If the pesticides are present in greater 

amounts they are toxic and cause damage to liver , kidney, brain and nerves leading to death. The 

maximum permissible residue allowed for DDT and malathion is 3ppm. With washing of fruits 

and vegetables cases of poisoning can be reduced. 

 Pests also make the food unfit for human consumption. They introduce into food a degree of filth 

in the form of excreta, body secretions and spill many microorganisms e.g. rats add salmonella 

bacteria 

Some of other bacterial infections include: 

 Vegetables grown on sewage. 

 Shigella group of bacteria is found in raw milk or in cooked food that is kept exposed. 

Presence of extra amount additive above the safe limits in the processed products of fruits, 

vegetables, meat etc.  

Metallic contamination: Many metals like arsenic, lead, mercury etc. when ingested through 

food adulterated with these metals during processing cause health hazard. Arsenic from 

pesticide, lead from water, tin from cans, mercury from effluents from chemical industries enters 

the food. 

 Detection of adulterants present in food 

Cereals: Cereals should be picked or cleaned before cooking them. The stones, twigs etc, can 

be picked and washing of cereals removes the dirt. To check Ergot seeds in Bajra, put the 

seeds in glass of water, the ergot seeds will float. 

Pulses: Visual examination of pulses will enable one to remove stones, twigs etc. This also 

separate the inferior quality pulse (Khesari dal which is pointed and wedge shaped) from the 

Arhar dal. Soaking of dal in sufficient quantity of water for half an hour releases colour 

indicate the coating of pulses with dyes/colours. For example, whole black gram releases 

black colour and green gram releases green colour if they are coated with artificial colours. To 

check the adulteration of dal with artificial colour i.e. metanil yellow, put some dal in test 

tube. Add water and shake. Add dilute hydrochloric acid and shake. Presence of magenta red 

colour shows that the dal is adulterated with metanil yellow. 



   

Milk: The presence of water can be detected by putting a drop of milk on a polished slanting 

surface. The drop of pure milk either stops or flows slowly leaving a white trail behind it, 

whereas milk adulterated with water will flow immediately without leaving a mark. Presence 

of starch can be detected by adding a few drops of iodine solution, formation of blue colour 

indicates the presence of starch. Lactometer reading will show the presence of water or 

removal of fat from milk in the laboratory. 

Pure ghee: Take about one teaspoon of melted ghee with equal quantity of concentrated 

hydrochloric acid in stoppered test tube and add to it a pinch of sugar. Shake well for one 

minute and let it stand for five minutes. Appearance of crimson colour in lower acid layer 

shows presence of vanaspati or margarine. 

Oil and fat: Take small quantity of oil in a test tube. Add equal quantity of concentrated nitric 

acid and shake carefully. Red to reddish brown colour in lower layer would indicate the 

presence of argemone oil. 

Sugar: To check chalk powder in sugar, dissolve 10g of sugar sample in a glass of water and 

allow to settle. Chalk will settle down at the bottom. 

Honey: A cotton wick dipped in pure honey when lighted with a match stick burns and shows 

the purity of honey. If adulterated with sugar solution, the presence of water will not allow the 

honey to burn, if it does, it will produce a crackling sound. 

Turmeric powder: Take a teaspoonful of turmeric powder in a test tube. Add a few drops of 

concentrated hydrochloric acid. Instant appearance of pink colour which disappears on 

dilution with water shows the presence of turmeric. If the colour persists, metanil yellow a 

non permitted coal tar colour is present. 

Chilli powder:  Take a teaspoonful of chilli powder in a glass of water. Coloured water 

extracts will show the presence of artificial colour. Any grittiness that may be felt on rubbing 



the sediment at the bottom of glass confirms the presence of brick powder/sand. Soapy and 

smooth touch of the white residue at the bottom indicates the presence of soap stone. 

Tea leaves: Take a filter paper and spread a few tea leaves. Sprinkle with water to wet the 

filter paper. Wash the filter paper under tap water and observe the stains against light. By 

drawing a magnet over the sample of tea leaves, iron filings will cling to the magnet, thus 

revealing their presence. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Activity 
Check adulteration of following dals for the artificial colour at home by soaking in plain 
water and observe the colour of the water. 
1. Whole green gram 
2. Dehusked green gram 
3. Whole Black gram 
4. Arhar dal 

 Protection against food adulteration 

Traders are indulging in malpractices to increase their profit as by adding inferior 

quality foods to the good quality food. Consumption of adulterated foods could lead to 

disease outbreaks of epidemic proportions. So to safeguard yourself or family’s health from 

the menace of adulteration in the following ways:  

i) Buy from a reliable and reputed source. Prefer shops which have maximum sale of 

products and this will provide you fresh material. 

ii) Do not buy loose food stuffs as it is easier to mix inferior food material in them. 

Always prefer sealed packets. Like in case of tea leaves which are available in both 

loose and sealed form, chances of adulteration are very high. 

iii) Careful checking of foods before purchase by studying the label. A good label 

provides you the following information: 

a.    Name of the food stuff 

b. Ingredients used 

c.    Nutritional information 

d. Date of manufacture and date of expiry 

e.    Address of the manufacturer 

f.    Net contents and cost of the product 

iv) Insist on standards and certification marks that will  minimize the risk of purchasing   

           foods of inferior quality.  



 

 

 

 

 

REMOVAL OF THE PESTICIDE RESIDUES FROM  FOOD  BY DIFFERENT 

METHODS 

Pesticides, used during cultivation of crops, can remain as residues in foodstuffs, 

especially vegetables and fruits. Exposure of the population to pesticide residues may be harmful 

and can be minimized, by washing the foodstuffs thoroughly in running water after peeling. 

Cooking and other processes can also reduce such residues. Insect control operations such as 

disinfestations in the kitchen by spraying pesticides is another source of contamination. Utmost 

care should be to ensure that eatables are well covered and protected from exposure to such 

harmful agents. 

Most of the pesticide residues can be removed by adopting four methods. These methods should 

be easily adopted at the household level to remove the pesticide residues. These methods are 

washing, blanching, peeling and cooking. 

Washing: The first step in the removal of pesticide residues from the food products is washing. 

About 75-80% of pesticide residues are removed by cold water washing. Washing with 2% of 

salt water will remove most of the contact pesticide residues that normally appear on the surface 

of the vegetables and fruits. 

The pesticide residues that are on the surface of the grapes, apples, guava, plums , mangoes, 

peaches, pears etc., vegetables like tomatoes brinjals, okra require 2-3 washings. The green leafy 

vegetables must be washed with 2% salt water. The pesticide residues from green leafy 

vegetables is removed satisfactorily by normal processing such as washing, blanching and 

cooking. 

Blanching :Blanching is a short treatment in hot water or steam applied to most of the 

vegetables. Certain pesticide residues can be effectively be removed by blanching. But before 

blanching it is very important to thoroughly prewash the vegetables and fruits. 

Peeling: Contact pesticides that appear on the surface of the fruits and vegetables can be 

removed by peeling. Steps such as concentration, dehydration and extraction from the raw 

Activity 
When you purchase packed food from the market then observe the certification marks for 
the following foods : 

1. Refined oils 
2. Tea leaves 
3. Spices 
4. Milk  
5. Salt 



  

product can further reduce pesticide residues in the end produce. The net influence of processing 

always results in minimal residues in processed food. 

Cooking: Animal products are also the major source of contamination for pesticide residues in 

human diets since the animal feed on fodder, which are sprayed with pesticides. Pressure 

cooking, frying and baking will minimize the harmful effect of pesticide residues. Boiling of 

milk at high temperature will destroy the persistent pesticide residues. Refined oils will have 

fewer amounts of pesticide residues. Household heating of oils will minimize pesticide residues. 

THINGS TO REMEMBER 
 Safety of food is a result of safe handling of food (selection, storage, processing, 

cooking and serving), environmental contaminants and adulterants in food.  

 Always buy food of good quality which is sound, unspoilt and of good quality, from a 
source which ensures proper hygienic and sanitary conditions. 

 Food should preferably be consumed immediately after preparation or held at 
temperatures outside the ‘danger zone’ which inactivate or kill bacteria.  

 Always use potable water for drinking, washing of fruits and vegetables and in 
preparation of food 

 Sand, marble, chips, stones, mud, starch, water, harmful colour, mineral oil and  dry 
plant material are the common adulterants present in food. 

 Consumption of adulterated foods could lead to gastrointestinal disturbances and also 
affects nervous system, reproductive systems etc. 

 Simple tests to detect adulteration in household items can be done at home or in the 
school laboratory. 

 Exposure of the population to pesticide residues may be harmful and can be minimized, 
by washing the foodstuffs thoroughly in running water after peeling. 

 World Consumer day is celebrated every year on 15th March. 

 World Standards day is celebrated on 14th October every year. 
 

QUESTION BANK 
 

Objective type questions 
 
1. Presence of starch in milk can be detected easily by 

a) HCL test    b) Iodine test 

c) Lactometer    d) Glucometer  

2. World consumer day is celebrated on  

a) 15th March     b) 25th March 

c) 15th April     d) 20th April 



3. Wounds like cuts, burns etc. should be covered with 

a) Waterproof dressing    b) Elastoplast 

c) Antiseptic ointment    d) Cotton and bandage 

4.  Any perishable food which is not to be consumed immediately should be kept outside the   

     danger zone.  

 a) < 5oC to> 63oC     b)  5oC to 63oC 

c)  5oC to> 63oC             d) < 5oC to 63oC 

5. Food poisoning bacteria will multiply most rapidly at 

a. 5oC     b) 37oC 
b. 37oF       d)63oC 

6. To taste food always use 

a. A wooden spoon  b) A separate teaspoon 
b. A spatula   d) Your fingers to save time. 

7. The danger zone is the temperature range between ____________ and _________ within 

which most bacteria grow best. 

8.  __________ reading shows the presence of water or removal of fat from milk in the 

laboratory.   

9. Common adulterant found in milk are --------------and-----------------. _______ 

10. Consumption of Khesari dal for long time produces ___________which results in paralysis of 

lower limbs. 

11. About 75-80% of pesticide residues are removed by _______________. 

12. Vegetables grown on sewage are common carriers of typhoid. (True/False) 

13. Food handlers should keep their fingernails short and without nail paint.(True/False) 

14. Common adulterant found in Arhar dal is argemone seeds. (True/False) 

15. Visual examination of pulses will enable one to remove stones, twigs. (True/False) 

16. Once spoilage occurs in food, it can be rectified by freezing and pressure cooking.   

                                                                                                                      (True/False) 

17. Most harmful microorganisms grow at 45oC temperature.           (True/False)                                                    

18. Define food hygiene. 

19.Define sanitation  

Short answer type questions 

i. List two ways by which  fruits and vegetables can be made safe for consumption. 



ii. Why should you cover your nose and mouth when you sneeze? 

iii. What is intentional adulteration?  

iv. When is hand washing essential? How should hands be washed? 

v. How food, hygiene and sanitation are interrelated ? 

vi. Name two foods that are usually adulterated with metanil yellow. How the consumption 

of  adulterated food with metanil yellow affects our health? 

vii. How will you do test for detection of starch in milk? 

viii. Suggest four ways to keep the kitchen clean. 

ix. Name any two adulterants commonly found in milk. How would you detect the  presence 

of these adulterants? 

Long answer type questions 

i. What is the importance of food hygiene and how should we maintain personal hygiene? 

ii. What points we should keep in mind while preparing food to maintain hygienic 

practices? 

iii. What are the different kinds of adulterants commonly added? Give examples of each 

category. 

iv. How can you test given sample of ghee and milk for adulteration? 

v. Write down the conditions under which the food is  considered adulterated with suitable 

examples. . 

vi. The dal you purchased leaves too much colour on washing. What can be the reason? How 

will you test it? What hazards can be caused if you use such  a dal? 

vii. Give  a brief account of the information provided by a good label. 

viii. How can you remove pesticides from vegetables at the household level? 

 

 

 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CHAPTER 6   

 

 

We have read in chapter 1 that a balanced diet is one which provides all the nutrients 

needed by a person to support life, maintain good health and to hasten recovery from illness. 

Very often illness or disease may alter the nutritional requirements of individuals. Diet has 

been called the corner stone of preventive medicine.  Diet therapy means use of diet (food and 

drink) not only in case of sick, but also in the prevention of disease and maintenance of health. 

As Hippocrates quotes "Let thy food be thy medicine and thy medicine be thy food." 

After reading this chapter you will understand: 

i. Principles of diet therapy 

ii. Different kinds of modifications which can be made in the diet 

iii. Common and lifestyle-related diseases and their diet modifications 

Sometimes the patient’s condition is such that he/she cannot tolerate normal diet. In 

such cases the diet is modified to speed up recovery and prevent complications arising due to 

diseased condition. The normal diet is used as the basis for all modified diets. Diet therapy is 

defined as the use of food in the treatment of a disease. This is done by changing the normal 

diet in order to meet the altered requirements resulting from the illness or injury. The aim of 

diet therapy is to maintain or restore good nutrition. In other words, it is a diet for a patient 

suffering from a specific disease such as fever, diarrhoea, constipation, hypertension and 

diabetes. In most cases it is not remedy in itself but is a measure which supplements or makes 

medical and surgical treatment more effective.  

 Principles of Therapeutic Diet 

Basic principles of diet therapy are: 

1. To maintain or restore good nutritional status of the patient. 

2. To correct nutrient deficiency e.g. high protein, high calorie diet in protein energy 

malnutrition. 

3. To provide rest to the whole body or specific organ that is affected by the disease e.g. 

intravenous fluids in severe vomiting and diarrhoea. 

4. To adjust the food intake to the body’s ability to metabolize the nutrients during the 

disease e.g. modify carbohydrates in a diabetic diet. 

DIET THERAPY



5. To increase or decrease body weight e.g. high calorie diet in underweight to gain 

weight/low calorie diet in obesity to lose weight. 

6. To adjust to mechanical difficulties e.g. soft diet for patients with denture problems. 

 Modifications for therapeutic diets 
Diets are modified in different ways to suit the needs of patients depending upon the 

nature of illness. Normal diets are altered or modified in the consistency, nutrient content, 

quantity and method of feeding. 

A.   Modification in diet consistency 

1. Liquid diet: A liquid diet is the one which consists of foods that can be served in liquid or 

strained form at room temperature. The two major types of liquid diet include: 

a) Clear fluid diet: This diet is  used for short periods when there is acute vomiting or 

diarrhoea, when minimum bowel residue is desired and to test the individual’s ability to 

tolerate oral food. The diet is made up of clear liquids that leave no residue, and is non-gas 

forming as forming, non-irritating and non-stimulating to peristalsis action. Small amounts of 

fluids (30-60 ml) are served at frequent intervals (2hr). To replace fluid and electrolytes and 

also to relieve thirst. This diet is inadequate from a nutritional point and should not be 

continued for more than two days. Recommended food items include clear, fat free soup, light 

tea or coffee (without milk or cream) tender coconut water, barley water, dal water, whey 

water, clear strained fruit juices and honey. Do not use any other food. 

b) Full fluid diet: This diet is given to individuals who are unable to chew, swallow or 

tolerate solid food. It is given after the clear fluid diet and before starting solid foods. It is 

composed of foods that are liquid at room temperature. This diet may be made 

nutritionally adequate and can be used over an extended time without the fear of 

deficiency, if it is carefully planned. e.g. gruels, cereal porridges, refined cereals,  dal 

soups, cooked and pureed fruits, milk and milk beverages (milk shakes,) lassi, yogurt 

butter, oil and cream added to foods, sugar, honey tea and coffee, fruit juices and  strained 

custard etc. do not use any solid food. 

2. Soft diet: This is the most frequently used routine diet for the patients who are unable to 

chew. The diet have a soft texture and easy to digest and contains no harsh fibre and no 

highly seasoned food. It is nutritionally adequate when planned on the basis of normal 

diet.  Cooking methods should be boiling, steaming and stewing. Food allowed in soft diet 



includes soups mildly flavoured, dals, juices, pureed cooked and mashed vegetables, 

baked vegetables, soft cooked refined cereals –rice pasta bread porridge, ripe banana, 

cheese, cream, custard, kheer, pudding, ice cream jelly, sponge, cake sugar, honey and etc. 

foods avoided include- fried foods, nut, rich cakes and pastries and desserts, raw 

vegetables and fruits specially with skin and seed (salads), heavily spiced foods, rich 

gravies, pickles and spices. 

3. Mechanical soft diet: This diet is a variation of the soft diet. Many people require a soft 

diet simply because they have no teeth and such a diet is known as mechanical or a dental 

soft diet. The following modifications to the normal diet can be made: 

1. Vegetables may be chopped or diced before cooking. 

2. Hard raw fruits and vegetables are to be avoided: tough skins and seeds to be 

removed. 

3. Nuts and dried fruits may be used in chopped or powdered forms. 

4. Meat to be finely minced or ground. 

5. Soft breads and chapattis can be given 

4. Blenderized liquid /pureed diet: This is adopted in conditions of inadequate oral control, 

oral    surgery with dysphagia (difficulty in swallowing) and wired jaws.   Routine food is 

made into liquid pulp and can be prepared using kitchen blender. 

5. Bland diet: This diet is prescribed for individual suffering from gastric or duodenal ulcers, 

gastritis and ulcerative colitis. It includes foods which are mechanically, chemically and 

thermally non-irritating. Foods low in fibre are recommended. Foods to avoid include strong 

tea, coffee, alcoholic beverages, condiments and spices such as black pepper and red chilli 

powder. High fibre foods, fried foods and hot soups should be avoided. 

B.  Modification in nutrient content 

 Bland diets omitting condiments and spices. Given in the diseases of digestive system 

particularly peptic ulcer. 

 Low fibre or high fibre diets: Diets rich in fibre are given for the treatment of 

constipation while low fibre diets are essential in the treatment of several 

gastrointestinal disorders such as peptic ulcer, diarrhoea and dysentery.  



 High fat or low fat diets: Moderately high fat diet is used in the treatment of severe 

under nutrition. Low fat diet may be necessary in the treatment of steatorrhoea (fat in 

stool), malabsorption syndrome and diseases of liver. 

 High carbohydrate or low carbohydrate diets: High carbohydrate diets are given in 

diseases of liver, pre-operative conditions. Low carbohydrate is prescribed in diabetes 

mellitus. 

 High calorie or low calorie diets: High calorie diet is given to underweight patients 

while low calories are given in obesity. 

 Low sodium diets: It is given in hypertension 

 High calcium diet: Prescribed to those suffering from osteomalacia or osteoporosis. 

C. Modification in quantity 

The quantity of food served to the patient needs to be modified to check tolerance, control 

nutrient level and bring about weight loss or gain. In acute vomiting, the quantity of fluid 

given is 30-60ml/hour to check the individual’s ability to tolerate oral feeding. 

D. Modification in method of feeding  

The different methods of feeding patients are: 

 Oral feeding: It is also called enteral feeding. It is best for the nourishment of a patient but 

under certain conditions it is not possible to feed orally and then tube feeding or parenteral 

feeding is given. 

 Tube feeding: Tube feeding is advised where the patients are unable to eat but the 

digestive system is functioning normally. This is done by passing tube in the stomach or 

duodenum through the nose which is called nasogastric feeding or directly in stomach by 

surgical operation known as gastrostomy and jejunostomy feeding. Natural liquid foods 

like milk, juices can be given. Other foods are blended to make thin liquid which can pass 

through nasogastric tube. 

 Parenteral feeding/nutrition: In this, the nutrient preparations are given directly into the 

circulation through the peripheral or central veins. This can provide all the nutrients 

necessary to meet a patient’s requirements. It is also known as Total Parenteral Nutrition 

(TPN). This feeding usually includes glucose, emulsified fats, crystalline amino acids, 

vitamin B12, folic acid and vitamin K, electrolytes like sodium chloride, phosphorus, 

potassium, calcium and magnesium along with trace elements like zinc, copper, chromium, 



manganese, iodine and water. Sometimes only glucose or glucose and saline is administered 

if required for a short duration. 

 Diets for common and lifestyle-related diseases 

 Fever/infection 

Fever is an increase/ elevation in body temperature above normal (98.4°F or 37°C). It is 

also known as pyrexia (Pyrogen hormone). It is caused by infection of the body through 

microorganisms or unknown causes. Fever is a classic sign of infection in the body. Fever is 

treated by treating the cause of fever and lowering the body temperature by drugs such as 

antipyretics and by cold sponging. It is important to have thermometer at home and keep the 

record of fever.It is also helpful in identifying the type of fever. 

You must have had fever sometimes in your life. Do you remember? What caused it? A 

number of internal (within body) and external factors (outside the body) play a role. 

Internal factors: Fever may be a symptom of disease like cancer, after transplant of any organ 

fever may be symptom of transplanted organ rejection e.g. kidney, liver  transplant. 

External factors: These are caused by bacteria, fungi, virus which invades the body.  

In fevers there is an increased loss of water from the body due to increased perspiration. 

Increased excretion of sodium, potassium, zinc, magnesium and phosphorous by the body. 

Loss of appetite, anorexia nausea and vomiting which further limits the food intake causing 

decreased energy intake leading to weight loss.  

Modification of diet 

 A high calorie, high protein, high fluid, low fat, low fiber and bland diet are recommended 

for typhoid patients. Diets high in calories are given in febrile (feverish) conditions. Fevers 

are due to disturbances in the normal balance between heat production and heat loss. For 

every increase of one degree centigrade in the body temperature, the basal metabolic rate is 

increased by 13%. When there is toxic destruction of body tissues as in infections, another 

10% increase in energy requirement is indicated. If the patient is restless, an increase of 10-

30% in calorie requirements may result in infection, protein metabolism is also increased 

due to protein destruction. High calorie diet should fulfill the increased needs for proteins, 

vitamins and minerals. 

 At first clear fluid diet is given followed by full fluid and soft diet.  

  



Table 25: Foods Included and Avoided in Fever 

Foods to be included Foods to be avoided 

Fruit juices with glucose, coconut water, milk 
if there is no diarrhoea, custards, thin dal, 
boiled egg, baked fish, cottage cheese, cereals, 
vegetable juices, bread, boiled potato, 
porridges. 

Butter, ghee, chilies and spices, fried foods 
and cream soups. 

 DIET IN DISEASES OF GASTROINTESTINAL (GI) TRACT 

DIARRHOEA  

Diarrhoea is defined as the passage of loose, liquid or watery stools, accompanied by the 

excessive loss of fluid and electrolyte especially sodium and potassium. It is important to note 

that diarrhoea is a symptom not a disease. These liquid stools are usually passed more than 

three times a day. However, it is the recent change in consistency and character of stools rather 

than the number of stools that is more important. 

Dietary management of diarrhoea 

Prompt replacement of fluids and electrolytes is of most significance to prevent mortality 

associated with dehydration. 

 Oral Rehydration Therapy (ORT): ORT refers to providing fluids or Oral Rehydration 

Solution (ORS) to the patient.  

                             

An ORS can easily be prepared at home by taking a teaspoon of salt, 3 table spoon of sugar 

with or without lemon juice mixed in one litre of boiled and cooled (potable) water. ORS 

formulations as suggested by WHO are freely available in small packets.  

 

 

 



Table 26:  WHO Formula for Oral Rehydration Solution (ORS) 

Glucose 20g 

Sodium chloride (common salt) 3.5 g 

Sodium bicarbonate (mitha soda) 2.5 g 

Potassium chloride 1.5g 

Method: Dissolve in one litre of boiled and cooled (potable) water. Do not boil after 

dissolving these ingredients in water. 

Directions for use of ORS 

1. Use a clean cup and spoon. 

2. For infants, use  a dropper. Babies who are breastfed should continue to be breast fed in 

addition to ORS. 

3. Let the patient sip the liquid from the spoon, not drink it. 

The general rule of feeding ORS is “one glass per every stool passed”. 

Table : Foods Allowed and Avoided in Diarrhoea 

Foods allowed Foods avoided 

Curd, lassi, whey water Spicy and oily foods especially chilli powder, 
cloves, mustard seeds, nutmeg and black pepper. 

Whey water is made by adding some lemon juice or curd to boiling milk. The curdled portion 
is strained. The solid portion that remains is paneer and drained out water is whey. The whey 
water contains lactose, thiamine (B1), riboflavin (B2) and some lactalbumin. It contains no 
protein or fat.   
 

 

 

CONSTIPATION 

Constipation is characterized by either incomplete evacuation of stools daily or delayed 

evacuation of hard stools once in 2-3 days. 

Table 27: Foods Allowed and Avoided in Constipation 

Foods allowed Foods avoided 

Coarse rough cereals e.g. whole wheat flour 
bread, dalia, unprocessed bran with 
breakfast cereal. 

Refind cereals and flours 
e.g white bread, rice, noodles, cakes, 
pasteries, sweets, rich fried foods, arrowroot 
biscuits. 

Whole legumes and pulses  

Activity 
Write down the common practices which are followed in your home when someone 
suffers from diarrhoea or vomiting 



Fibrous and whole fruit e.g. oranges, 
guavas, grapefruit, apples, pears, peaches 
etc. 

 

Raw vegetables like carrots, radish, 
cabbage, cucumber, tomatoes etc. 

 

Green leafy vegetables.  
10 to 12 glasses of water  

 OBESITY 
By about the 20th year one would have reached his maximum height. Therefore, the 

vertical growth will come to an end. But the body may increase in weight. By the age 25-30 

years, a person attains the maximum weight which should be optimal for his height after, the 

weight should not fluctuate widely. An increase in 10% over the optimal body weight is termed 

as overweight and 20% more is obese. The main reason for becoming obese is the fact that the 

body is determined largely by the balance between the amount of food we eat and the muscular 

work (exercise) we do. If we go on eating too much food energy intake in relation to the 

amount of work (energy expenditure) we will gradually become over weight, because the 

excess intake of food is stored in the body as fat. Obesity is defined as a condition with 

accumulation of excess body fat. Suppose you should weigh 50 kg for your height, if your 

weight is more than 55 kg, it is an indication that you should take care to reduce the weight. 

The main reason for becoming obese is the fact that the food intake (energy intake) is higher 

than what is needed for the daily activity/physical work (energy expenditure). The requirement 

of energy is equal to energy expenditure.  

Women generally become obese after a few pregnancies. Factors other than food and 

nutrition may be heredity. If the parents are overweight, there is possibility of the children 

becoming obese too. Less food intake and more activity help to remove the extra fat. 

 Some people may question; what if we are obese? We do not care for beauty!! It should 

be realized that obese people are more susceptible/prone to diseases. Even the mental worry of 

being obese can cause ill health. The bones of our body can tolerate a limited weight and 

cannot bear anything extra. That is why disorders of bones are more likely to occur in obese 

and the doctors always recommend patient to reduce the weight. Diabetes, high blood pressure, 

heart disease and gout are often seen in them and their longevity can be less. 

 Now the first thing is that a person must know that he/she have to reduce. The 

important point is that too many calories (excess food) should not be taken. Be strict in matter 



of food intake and physical work. No exceptions can be made in the name of parties and 

gatherings. This will nullify the benefits that accrue with long self control. Reduction of weight 

is not something which can be achieved overnight. 

 Reduce cereals like wheat and rice that increase carbohydrates in diet. 

 Buttermilk lassi or defatted milk. 

 Must consume green leafy vegetables. 

 Colocasia (arbi), potato, sweet potato, all empty calorie preparations like sweets, kheer, 

ice cream should be avoided. 

 Use more vegetables and fruits like cucumber, carrot, radish, tomato (salad), cabbage, 

brinjal, chilies gourds etc. can be eaten in any amounts. These are low in calories hence 

their amount would not matter. When such low calorie foods are eaten, fat stores in the 

body will be used up for energy purpose and the body weight comes down. 

 Only minimum amounts of oil or ghee (concentrated source of energy) should be used. 

 Skim milk powder contains good amount of proteins, calcium and B vitamins and other 

nutrients but poor in energy giving fats. Hence, it can be taken safely by obese persons. 

Nowadays many foods are branded as reducing diets/medicines, are being 

advertised in the market. They are costly and may be monotonous to eat same thing 

over and over again. It is difficult to put into practice. So reducing food intake and 

increasing physical activity is the best method. One need not work till fatigue sets in 

but must engage himself regularly in walking, gardening, cycling, swimming or such 

other physical activity. Instead of over working on one day, moderate work every day 

(regularly) will do much good. Make best use of your physical education class. Obesity 

is not something which can be got rid of in a day or two. Lot of patience is needed. If 

you find some weight reduction, do not switch over to the original food habits, weight 

will certainly go up again. Bringing about changes in dietary habits therefore calls for 

patience, perseverance and self control. Sudden reduction in the weight can be 

dangerous. 

 The parents can limit television watching, not buying soft drinks and express 

love without high calorie sweets/chocolates toffees and be good role models in their 

diets. Serve healthy meals and integrate health education into their routines. If he does 

not eat enough to provide the energy spent, he becomes thin as his body stores will be 



used up and he becomes weaker (undernourished). That means a person with less 

activity needs less food than a more active person. 

 
Obesity can be inferred from the Body Mass Index (BMI). Now a days, the weight of 

an individual is assessed on a more scientific basis known as BMI. 

  
Body Mass Index (BMI) = Weight (in kgs) 
                            Height (in meter)2 
 
Suppose a girl is weighing 65 Kg having a height of 155cm. Calculate her BMI. 

65   
BMI=   (1.55)2    = 27 

Her BMI is 27 and she will fall under the category of Obese grade I. 

   On the basis of BMI obesity is graded as follows.  

BMI-   Less than 18.5 = underweight 
  18.5 to 24.9   = Normal 

25.0 to 29.9   = Obese grade I  
30.0 to 39.9  = Obese grade II 
More than 40.0 = Obese grade III 

A BMI between 18 to 25 indicates normal weight. Surgery is advised to the patients  

with a BMI � 40 and is called morbid obesity. 

 

 

 

In your class two students who have the same BMI, may have different abdominal fat 

which increases the risk of number of diseases. Besides, the BMI the location of fat in the body 

Activity 
Calculate BMI for yourself and observe ratio and see the grades of obesity under 
which you fall 



is also important. In this context the measurement of waist to hip ratio (WHR) is very 

important The waist- hip ratio (waist circumference divided by hip circumference) is a simple 

method for distinguishing between fatness in the lower trunk (hip and buttocks-Gynoid 

obesity) and fatness in the upper trunk (waist and abdomen area- Android obesity). A WHR of 

(more than) > 1.0 for men and >0.85 for women in an indication of abdominal obesity. Always 

remember Longer the belt shorter the life. 

 
Principle: High fibre low calories diet is given  

Table 28: Foods Allowed and Avoided in Obesity 

Foods allowed Foods avoided 

Soups (without fat or starch), salads, 
sprouts, lean mutton/chicken/ fish 
(steamed), cottage cheese,  

Root vegetables, mango, bananas and dry 
fruits, processed cheese, fried foods, 
alcohol, concentrated sweets like sugar, 
honey, ice cream, chocolate, puddings, 
candy etc. 

Management after reduction 

1. Avoid snacks between meals and restrict helping of cereal products, fried foods and foods 

to which fat is added liberally for cooking, milk products prepared from cream or butter, 

nuts, desserts and decreased consumption of meats and fatty poultry. 

2. Increase consumption of fruits and vegetables except tubers. 

3. Increase consumption of fish. 

4. Check the weight at least every week on a reliable scale. 

5. Daily exercise with the same zeal as during the reduction programme 

Tips to reduce fat intake 

 Avoid baked foods except bread. 



 Avoid buttered toasts 

 Avoid eggs as they are rich in cholesterol 

 Prefer salads with lemon dressing. No Mayonnaise. 

 Use nonstick pan, less oily gravy and topping of extra ghee. Dry roast instead it. 

 Prefer skimmed milk even for yogurt, cheese etc. 

 Avoid eating out. Do not select fried foods, pizza extra cheese, creamed soup, fried rice 

and noodles. 

 Select soup without cream or butter. sprouted salad. 

 Prefer cooking methods like steaming, boiling, stirring. 

 Among desserts, prefer fresh fruit and non-thickened milk puddings made from 

skimmed milk. avoid pastries, ice-cream, egg, custard, kheer, kulfi.etc 

 Limit use of desi ghee, butter and vanaspati.  

CELIAC DISEASE (WHEAT ALLERGY) 
Celiac disease is an intestinal malabsorption disease of the small intestine. It is 

precipitated by the ingestion of protein (gluten) which is found mainly in wheat, rye and 

barley. The gluten contains two fractions gliadin and glutenin. The gliadin part of the protein 

gluten in wheat produces fat malabsorption in individual with celiac disease. It is also 

associated with metabolic defect in the intestinal mucosal cells brought out by the gliadin 

fraction of gluten. It usually develops within the first three years of life. 

 Child with celiac’s disease fails to grow, losses appetite and has a potbelly (Abdomen 

is grossly distended). Stools are large, pale and offensive due to presence of fat in the form of 

fatty acids (Chronic diarrhoea), abdominal pain, abdominal bloating, flatulence, gas formation, 

bone pain, joint pain, seizures and muscle cramps. Anaemia is present with symptoms of 

paleness, fatigue, tachycardia (fast pulse). Celiac disease has also been associated with 

epilepsy. In some cases numbness, tingling sensation, tooth discolouration and enamel loss. 

Dietary management:  

The only dietary treatment for celiac disease is to follow a gluten free diet (A diet that contains 

no gluten). Foods like wheat, rye, barley and possibly oats must be avoided. 

Table 29: Foods Allowed and Avoided in Celiac disease 

Foods Allowed Foods to Avoid 

Rice, maize, potato flour, soya flour, pulses Wheat flour (chapatti, parantha, poori, 



and legumes, popcorns, roasted Bengal gram 
fresh vegetables, fruits, milk, milk products 
(pure without addition of any cereals product), 
egg, meat, chicken, fish, fat, oil, butter, sugar, 
jaggery, honey. 

bhatura  ), Bran, white flour/ maida (biscuits, 
Wafers bread, naan, pizza), all wheat products 
such as suji, dalia, sevian, breakfast cereals, 
rusk, cakes, pasteries, noodles pasta, 
macaroni, spaghetti, samosa, bread pakora, 
patties mathi, horlicks, sauces(white sauce 
and cream sauces) and soups where 
thickening agent, oats, barley, rye and their 
products.  

 

Hypertension 
Every person has blood pressure which is necessary to move blood through arteries and to 

provide oxygen to the tissues of the blood. Blood while flowing through the different vessels exerts 

pressure on their walls. This is called blood pressure. Hypertension is elevated blood pressure above 

normal (120mm Hg/ 80mm Hg). WHO defines hypertension is a condition in which systolic 

pressure exceeds 160 mm Hg and diastolic pressure exceeds 95 mm Hg. with diastolic pressures of 

100 or more therapy should be initiated with drugs as well as diet.  

Dietary management: Low calorie, low fat, low sodium diet with normal protein intake is 

prescribed. 

Table 30: Foods Allowed and Avoided in Hypertension 

Foods Allowed Foods to Avoid 

Fruits and vegetables, fish, low fat milk Table salt, salt preserved foods i.e. pickles, 
canned foods, potato chips, spices and 
condiments, processed cheese, peanut butter, 
salted butter, Baking powder, ajinomoto, High 
sodium vegetables are spinach, amaranth, 
water melon, beetroot, cauliflower, coriander 
leaves, fenugreek, French beans, lettuce etc. 
 

 According to Dietary approach to stop hypertension (DASH) the following diet may bring 

about healthy reduction in blood pressure. High amount of fruits and vegetables, inclusion of 

fish, including low fat milk, reducing fat intake and reducing sodium. 

Restriction of sodium is needed in cardiac disturbances such as congestive heart failure, 

in coronary and hypertensive heart disease and in hypertension. In sodium restricted diets the 

normal daily intake of 3.6 g of sodium is reduced to 1-1.5 g. Table salt is the principal source 

of dietary sodium baking powder and cooking soda also contribute significant amount of 

sodium. Animal foods furnish with sodium than most vegetables, fruits and cereals. A low 



sodium diet the flat taste makes acceptability of food difficult. Attempts should therefore be 

made to make diets attractive and palatable in ways other than adding sodium. 

 Calcium: Studies indicate that daily calcium consumption more than 1000mg is associated 

with decrease in blood pressure.  

DIABETES MELLITUS 

Diabetes mellitus is an important metabolic disorder. Metabolism is a term that we 

must understand. It means the sum of physical and chemical changes taking place in lung 

cells. It includes all reactions by which the body obtains energy from food and spends it. So 

when we say metabolic diseases these diseases refers to those disorders in which the various 

reactions in the cells are affected (production of energy or utilization of energy) due to 

abnormal production of one or more hormones or a deficiency of an enzyme. 

Diabetes mellitus (Madhumeham or excess sugar in blood/urine) is a chronic metabolic 

disorder. That prevents the body to utilize glucose completely or partially. It is characterized 

by increased glucose concentration in the blood/urine due to the decreased ability or total 

inability of the body cells to utilize carbohydrates (glucose). This is due to defective insulin 

action or deficiency in its secretion. Insulin is produced by the beta cells of islets of 

Langerhans of pancreas helps to utilize glucose uptake be the cells, prevent rise in blood sugar 

and maintains its level within normal limits. 

In diabetes, glucose does not enter body cells, but accumulates in the blood. After it 

reaches a certain limit, it starts appearing in urine. It draws out more water with it and hence 

there is excessive urination. 

Types of Diabetes 

There are two main types of diabetes. 

1. Insulin- dependent diabetes mellitus. (Type I) 

2. Non- Insulin dependent diabetes mellitus(Type II) 

Type I or Insulin dependent Diabetes Mellitus (IDDM) also known as juvenile diabetes 

patients depend on insulin. It occurs in younger age group and there is an inability of pancreas 

to produce adequate amount of insulin. This may be caused by virus or autoimmunity. 

Type II or Non insulin Dependent Diabetes Mellitus (NIDDM) or adult onset diabetes 

develops slowly. Insulin may be produced by pancreas but action is impaired. This occurs 



mainly in adults who are overweight. The majority of people improve with weight loss and 

are maintained on therapeutic diet. 

Dietary management 

Carbohydrates are maintained to 60% of total calories. Most carbohydrates should be in the 

form of polysaccharides such as cereals, pulses etc. Rapidly absorbed mono or disaccharides 

such as sweets, chocolates and sweetened drinks should be avoided. Whole apple is better than 

apple juice because of its high fibre content and low glycemic index. Glycemic index (GI) is 

the ability of the food to raise the blood sugar  and is measured in terms of glycemic index. The 

rise in blood sugar after a meal does not depend upon the amount of carbohydrates ingested but 

on the type of carbohydrates.  

 Foods rich in fat and protein like ice creams, groundnut and milk have low GI but they are 

not recommended to diabetics because they have high calorific value.   

 Pulses which have high protein are low in GI compared to cereals 

 Foods with high soluble fibre and phytates have low GI and help to decrease blood sugar 

level 

Glycemic index of common foods 

Item GI Item  GI 

Bread 70 Apple 39 

Rice 72 Banana 69 

Wheat  70 Orange 40 

Milk 33 Soybean 43 

Ice cream 36 Rajmah 29 

Curd 36 Bengal gram 47 

Groundnuts 13 Mungbean 48 

Potato 70 Mash 48  

Glucose 100 Honey 87 

High glycemic foods:    GI=65-75 – wheat, rice, root vegetables 

Intermediate glycemic foods: GI= 45-55 – Fruits 

Low glycemic foods:   GI = 30-40 – legumes 

Table 31:Usage of foods during diabetes mellitus 



Foods to be avoided Eaten in Moderation Foods permitted 

Simple sugars (glucose, 
honey), sweets, dried fruits, 
cake, candy, fried foods, 
alcohol, nuts, jaggery, 
sweetened juices 

Fats, cereals, pulses, meat, 
egg, nuts, roots, fruits, 
artificial sweeteners 
 

Green leafy vegetables, fruits 
except banana, lemon, clear 
soups, onion, mint, spices, 
salads, plan coffee or tea, 
skimmed and buttermilk.  

 

 CARDIOVASCULAR DISEASE (CVD) 

Heart diseases affects people of all ages but is most frequent in middle age and is most often 

caused by atherosclerosis. In atherosclerosis, the walls of small arteries become thickened due 

to ageing or due to hypertension.   

Dietary Management 

Low calories, low fat particularly low saturated fat, low cholesterol, low in carbohydrates and 

normal protein, minerals and vitamins are suggested. High fibre diet is also recommended. 

So proper diet is the key to good health and vigour. 

Self help is the best possible road to health. No one except you, is more interested in your 

health. As 

No one knows you better than yourself 
No one can eat for you 

No one can lose weight for you 
No one can think for you 

No one can stop bad habits for you 
No one can develop good habits for you 

No one can take medication for you 
No one but you can change yourself 

 
THINGS TO REMEMBER 



  

 Basic principle of diet therapy is to maintain or restore good nutritional status of the patient 
and to correct nutrient deficiency. 

 Diets are modified in the consistency, nutrient content, quantity and method of feeding to 
suit the needs of patients depending upon the nature of illness. 

 Clear fluid diet is  used for short periods when there is acute vomiting or diarrhoea, when 
minimum bowel residue is desired and to test the individual’s ability to tolerate oral food.  

 Diets rich in fibre are given for the treatment of constipation while low fibre diets are 
essential in the treatment of several gastrointestinal disorders such as peptic ulcer, 
diarrhoea and dysentery.  

 High calorie diet is given to underweight patients while low calories are given in obesity. 

 Tube feeding is advised where the patients are unable to eat but the digestive system is 
functioning normally.  

 A high calorie, high protein, high fluid, low fat, low fiber and bland diet are recommended 
for typhoid patients.  

 The general rule of feeding ORS is “one glass per every stool passed”. 

 A low calorie diet accompanied by moderate exercise is effective in causing weight loss. 

  The only dietary treatment for celiac disease is to follow a gluten free diet means no to 
wheat, barley and oats. 

 September 30th is celebrated as World Heart Day. 

 

QUESTION BANK 
 

Objective type questions 
 
1. Which of the following can be included in a clear liquid diet? 

a) Milk     b) Thick soup 

c) Whey water    d) None of the above 

2. Low sodium diets are given in 

a) Diarrhoea    b) Fever 

c) Hypertension   d) Celiac disease 

3. People are considered as underweight with BMI less than. 

a) 19.5    b) 18.5 

c) 20.5    d) 25 

4.  Fever increases the requirements for 

 a) Protein     b) Fat 

c) Energy           d) All of the above  



5. This feeding is advised where the patients are unable to eat but the digestive system is 

functioning normally. 

a) Tube     b) Parenteral 

c) Enteral     d) Oral 

6. Modification of a normal diet to suit the individual needs is called ___________. 

7. The liquid diet totally devoid of residue is called __________. 

8. A___________ diet is a transition between full liquid and normal diet. 

9. Patients with poor dentition require a __________ diet. 

10. A Waist Hip Ratio of________ for men and __________ for women in an indication of 

abdominal obesity. 

11. Normal level of blood pressure is_________________mmHg. 

12. Fever is an elevation of body temperature above __________degree F 

13. Tuberculosis is an infectious disease caused by the bacillus __________. 

14. __________fibre foods should be restricted in diarrhoea. 

15. A high calorie, high protein, high fluid, low fat, low fibre and bland diet are recommended 

for typhoid patients. (True/False) 

16. Aedes mosquitoes acts as carrier of dengue virus. (True/False) 

17. Diarrhoea is a disease not a symptom. (True/False) 

18. Polyphagia means excessive thirst. (True/False) 

19. Obesity is the accumulation of adipose tissue in the body resulting in an increase of more 

than 10% of desirable weight. (True/False) 

20.  Define BMI. 

21. Define Waist Hip Ratio. 

Short answer type questions 

i. Write down the principles of diet therapy? 

ii. What is a clear liquid diet? Give a list of foods that can be included in a clear liquid 

diet. 

iii. Write a short note on enteral feeds. 

iv. What are the advantages of enteral feeding over parenteral feeding. 

v. Explain Body mass index as a measure of assessment of obesity. 

vi. List down the tips to reduce fat intake 



vii. Explain ORT. 

viii. List the predisposing factors for diabetes mellitus. 

ix. List the causes for hypertension. 

x. Explain celiac disease. 

Long answer type questions 

i.  Define diet therapy. The basis for planning a therapeutic diet is a normal diet - 

comment. 

ii. How therapeutic diets are modified? Discuss in brief. 

iii. Explain the dietary modifications in terms of consistency. 

iv.  Explain enteral and parenteral nutrition. 

v.  State the principles to be observed in planning diets for fevers. 

vi.  Explain the dietary modifications for a person suffering from diarrhoea. 

vii. Write down the different types of diarrhoea  with suitable examples. 

viii. Discuss in detail the causes and dietary management of constipation. 

ix. What type of foods you will recommend to the person suffering from celiac disease? 

Discuss. 

x. What are the risk factors which are associated with cardiovascular disease? Explain.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 

 

 

 

 

  
 
 



 

Section –A 
 
 

Practicals   
 



 

 INDIAN NAMES OF COMMONLY USED INGREDIENTS 
 

 
Rice flakes Chirwa      Cardamom   Elaichi 
Rice, puffed Murmura      Coriander  Dhania 
Semolina Suji      Cumin seeds   Jeera 
Vermicelli Sewian    Cloves   Laung 
Bengal gram Chana    Cinnamon  Dalchini 
Black gram Urd/Mahn   Asafoetida  Hing 
Cow pea Lobia    Ginger   Adrak 
Green gram Moong   Mace   Javitri 
Lentil Masoor   Nutmeg  Jaiphal 
Red gram Arhar    Thyme/Omum  Ajwain 
Amaranth Chaulai   Black pepper  Kali mirch 
Fenugreek leaves Methi fresh    Tamarind   Imli 
Mustard leaves  Sarson-ka-sag  Turmeric   Haldi 
Beet root Chukandar   Apricot   Khurmani 
Colocasia Arbi     Melon, musk   Kharbooja 
Yam Zimikand   Raisins    Kishmish 
Ash gourd Petha    Sapota    Chiku 
Bottle gourd Lauki     Sesame/Gingelly seeds   Til 
Cluster beans Guar-ki-phalli   Cashewnut  Kaju 
Ridge gourd Tori     Jack, tender  Kathal 
Pumpkin Halwa kaddu   Lotus stem  Kamal kakri  
Plantain, green Kela hara   Jaggery  Gur 
 

 

 

 

 

 

 

 

 
 



INSTRUCTIONS FOR WORKING IN A KITCHEN 
 

1. Personal grooming 
 Wear a cotton dress. 

 Wear a clean white overall with a head dress. 

 Tie your hair. 

 Wear chappals or short heeled sandals. 

 Keep nails clean and short. 

 Wash hands before starting work. 

2. While preparation of food 
 Collect all the utensils required and check for cleanliness. 

 Weigh and measure the ingredients accurately. 

 Organize work so that there is no wastage of time and fuel. 

 Keep the area clean and uncluttered all the time. Clean and wash up side by side and put 
away any utensil or ingredients not required. 

 Keep foods under cover all the time to protect them from dust, flies and insects. 

 Begin with the dish that requires longest time for preparation. 

 Wash fruits and vegetables well before use. 

 Peel vegetables and fruits as thinly as possible (use peeler). Throw waste material into 
dustbin. 

 Use pair of tongs for handling hot utensils and oven gloves for baking dishes. Do not use 
kitchen towel/ napkins to hold hot utensils. 

 Don’t put the spoon back into food after tasting it. 

 Be alert. Give attention to each and every work including gas/ oven all the time. 

 Dish neatly. Serve hot food hot and cold food really cold, in appropriate dishes. Remove 
traces or spots of food from the rim of serving dish with a damp cloth. 

3. While cleaning up 
 Work from right to left. Stack soiled dishes on the right and after cleaning  keep them for 

draining on the left of the sink. 

 Remove plate/pan waste. Stack the soiled dishes according to kind in order to be washed. 
Dishes and pans with food adhere should be soaked for some time. Wash the non- greasy 
dishes first in the following order: glass, cutlery, china and cooking utensils. 

 Let dishes dry and then store. 

 Remove any particles caught in the sink, leave the sink and work area clean. 

 Dishes and pans with food adhering should be soaked for some time. Wash the non- 
greasy dishes first in the following order: glass, cutlery, china and cooking utensils. 

 Remove any particles caught in the sink, leave the sink and work area clean. 

 



HOUSEHOLD WEIGHTS AND MEASURES 

To get the best results in cooking, it is necessary that the ingredients to be used for the 

preparation are in appropriate ratio and amount. Small weighing machines are available for this 

purpose but every home maker does not have these weighing machines. Moreover, some items 

are required in very small amounts, therefore these can’t be measured by these machines. Some 

household measures i.e. teaspoon, tablespoon, teacup and katori are used for this purpose. 

Solid measures 

 1000 milligram=1 gram 

 1000 gram=1 kilogram 

 1 Kilogram=2.2 pound 

Liquid measures 

 1 millilitre of water=1 gram 

 1 teaspoon= 5 millilitre or 5 gram 

 3 teaspoons= 1 tablespoon=15 millilitre or 15 gram 

 1 dessertspoon=8 millilitre 

 1teacup=150 millilitre 

 1 medium glass=200millilitre 

 1 medium tumbler (steel)=300millilitre 

 

 

 

 

 

 

 

 

 

 



EQUIPMENTS USED IN THE KITCHEN 
 

 
Peeler-To remove the skins of fruits and 
vegetables 

 
Measuring spoons- to measure salt and spices 

 
Knife- To cut fruits and vegetables  

Draining spoon- Mostly used in deep fat frying or in 
dry vegetables 

 
Grater- To grate the vegetables 

 
Weighing balance-To weigh the ingredients 

 
Masher-To mash fruits and vegetables 

 
Pressure cooker- To cook vegetables and legumes in 
steam under pressure 

 
Measuring cup- To mesaure liquids 

 
Karahi- To cook dry vegetables and also used for 



frying 

 
Tea Strainer- to strain tea  

Strainer- used in soup making or during blanching 

 
Cooking pan-To boil the liquids 

 
Ladle- To stir the food  

Necessary tools in kitchen 

 
Scissor- To cut the packed foods 

 
Screw driver- to tighten the loose nuts of pan or 
pressure cooker. 

 
 
 
 
 
 
 
 
 
 
 
 



Practical 1 

Aim : Preparation of list of foods available in your home according to food groups 

 
Food groups Food Processed foods 

Cereals and cereal products Wheat Wheat flour 
  Dalia 
  Refined flour (maida) 
  Semolina (suji) 
  Vermicelli  
  Bread 
  Biscuits 
  Corn flakes 
  Wheat flakes 
  Rusks 
 Rice Rice 
  Pressed rice  (Chiwda) 
  Puffed rice 
 Maize Maize flour 

Pulses and legumes Green gram Whole green gram 
  Dehusked green gram dal 
  Split green gram dal 
 Black  gram  
 Arhar dal  
 Bengal gram  
 Chickpea  

Milk , meat and products Milk Milk 
  Curd 
  Lassi 
  Paneer 
  Khoya 
 Meat Chicken 
  Mutton 

Fruits and vegetables   
   
   

Fats and oils   
   
   

Sugar and jaggery   
Complete all the food groups in the way they are consumed in our home 
 
Instruction: 
Restructure and complete the above table to the availability of fresh and processed foods in your 
home. 



PRACTICAL 2a 
 

PREPARATION OF HEALTHY SALADS 
 

Salads should be crisp, colourful, refreshing and delicious. There are no hard and fast rules about 

the ingredients that should go into a salad. Select salad ingredients to lend colour to the table, but 

above all let them blend and help to balance the rest of the menu. 

Preparation Tips 

1. To keep greens (lettuce leaves) crisp, wrap in a damp cloth or cellophane or place in a 

covered container and keep in the refrigerator. 

2. Use fruits and vegetables which are fresh and at their optimum stage of maturity. 

3. Chill and crisp salad greens before using by soaking in ice water for a short time. 

4. Use a stainless steel knife for cutting fruits to avoid discolouration. Sprinkling fruits with 

lemon juice or mixing immediately with a salad dressing, when possible, also retards 

discolouration. 

5. Do not cut vegetables too fine as to lose their identity. 

6. Drain fruits and vegetables thoroughly before combining them with the greens. 

7. For fresh appearance, combine or arrange salads just before serving. 

8. Do not overcrowd the plate with the salad. 

9. Use a variety of salad bowls and plates or serve on a bed of greens for an attractive look. 

The lettuce bed should be slightly bigger than the plate and the edges neatly trimmed.  

COMBINATIONS FOR SALADS 

VEGETABLE SALAD COMBINATIONS 

 Grate raw carrots, diced capsicum, broccoli and cucumber slices. 

 Raw spinach, lettuce with tomato wedges. 

FRUIT SALAD COMBINATIONS 

 Apple, banana, pineapple with mayonnaise.  

 Diced banana, pineapple chunks, pear and peach with whipped cream. 

FRUIT-VEGATBLE SALAD COMBINATIONS 

Grated raw carrots and diced apple combined with raisins. 

Canned pineapple cubes and thin cucumber slices. 

 



Instruction: 

Teacher and students can create variety of salads using their creative imagination. Some 

salad ideas are presented in forth coming pages. 

 

RUSSIAN SALAD 
 
Ingredients 
 

Apple   - 250g 
Grapes   - 100g  
Pineapple slices  - 2 
Potatoes   - 100g                                        add pictures of salad 
Shelled peas  - 200g 
Cucumber   - 200g 
Carrots   - 200g 
Cabbage   - 100g 
Cream   - 200g 
Salt   - to taste 
Black pepper  - ¼ tsp 
Mustard powder  - optional 
Mayonnaise sauce  - 3 tsp 
 

Method 
1. Wash and cut French beans and carrots into cubes and steam them separately.  
2. Boil potatoes and peas separately. 
3. Cut all the fruits and cucumber into square pieces. 
4. Shred the cabbage and soak in cold water for 10-15 minutes. 
5. Whip the cream with lemon juice by keeping it under ice cubes during summer. 
6. Mix all the fruits and vegetables and wrap in mayonnaise sauce and put in whipped 

cream. Add seasoning to taste. 
7.  Serve cold. 

 
MACRONI SALAD 

 
Ingredients 

Macroni  - 1pkt 
Cabbage  - ½kg 
Capsicum  - 100g 
Carrots   - ½ kg 



Boiled potatoes - ½ kg  
French beans  - 100g 
Black pepper  - ¼ tsp   
Tomato sauce  - 3tbsp 
Salt   - to taste 
Ajwain   - 1tsp 

For dressing 
Oil    - 1 tbsp  
Mustard seeds  - 1 tsp 
Onion   - one 
Sugar   - 1tbsp 
Salt   - to taste 

 
Method 

1. Cook macroni in boiling salted water with a few drops of oil for 7-10 minutes or till they 
are done but still firm. 

2. Drain and rinse with cold water. 
3. Cut all the vegetables into small cubes or any shape. 
4. Steam French beans carrot and capsicum till these are done. 
5. Grind all ingredients of dressing and add dressing to boiled macroni. 
6. Add all the cooked vegetables, shredded cabbage and ajwain. 
7. Keep in refrigerator and serve cold. 

 
THREE BEANS SALAD 

Ingredients 
Rajmah  - 100g 
White channe - 100g 
French beans - 100g 
Onions  - 2 
Capsicum  - 2-3 pieces 
Lemon  - 4 
Vinegar  - 2tbsp 
Salt and pepper - to taste 
Ajwain  - 1tsp 
Refined oil  - 3tbsp 

Method 
1. Soak rajmah and white channe separately over night. 
2. Boil them separately till tender but firm. 
3. Cut the beans into cubes and cook them in salted water till tender. 
4. Cut the onions and capsicum into round pieces. 



5. Soak the capsicum in hot water for five minutes and onion in vinegar for 15-20 minutes. 
6. Mix all the above ingredients with lemon juice. Put salt and pepper to taste. 
7. Heat the oil a little and put ajwain in it. Pour the oil over mixed vegetables and mix 

properly. 
8. Keep in refrigerator. Serve cold. 

 
KACHUMBHAR SALAD 

Ingredients 
 

Cucumber   - 100g 
Onion   - 50g 
Tomatoes   - 50g 
Capsicums   - 50g 
Radish   - 100g 
Lemons   - 2 
Salt and black pepper - to taste 

 
 Method: 

1. Chop all vegetables into small pieces. 
2. Add salt, black pepper and lemon juice. 
3. Serve cold. 

 
CHEESE SALAD 

Ingredients 
Cabbage - 200g 
Onion  - 50g 
Cucumber - 50g 
Capsicum - 50g 
Tomatoes - 100g 
Curd   - 250g  
Paneer  - 75g 
Amla  - 2-3 pieces  
Lemon  - 2 
Salt  - to taste  
Black pepper - to taste 

Method 

1. Shred the cabbage finely and keep in cold water for 10-15 minutes and arrange it on a 
serving dish. 

2. Chop the onion and cucumber. Remove seeds of cucumber. 



3. Hang the curd in muslin cloth for 10 minutes. Beat it thoroughly before mixing it with 
chopped onion and cucumber. 

4. Add seasonings to taste. 
5. Now spread the curd over the cabbage. 
6. Cut the tomatoes and capsicum into cubes and remove the seeds and keep the 

capsicum in hot water for 5-10 minutes. 
7. Cut paneer into small cubes. 
8. Mix tomatoes, paneer, capsicum with lemon juice thoroughly. Add salt and pepper. 
9. Arrange them on the curd. 
10. Sauté the amla pieces in mustard oil and add some seasoning and place it on the top. 
11. Serve with lemon wedges. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                   PRACTICAL 2b 
DISHES ENHANCING NUTRITIONAL VALUE OF FOOD  

 
i. By Combination of cereals, pulses and vegetables 

 
MISSI ROTI 

 
Ingredients 

Whole wheat flour-100g 
Besan-75g 
Onion (finely chopped)- 50g 
Fenugreek leaves (dried)-10g 
Green chillies (finely cut)-2 
Cumin seeds-1/2 tsp 
Salt and red chilli powder- According to taste 
Garm masala-1/4 tsp 
Water- Optimal 

Method 
1. Sieve whole wheat flour and besan. Put onion, fenugreek leaves and green chillies in the flour.    
    Add cumin seeds and all masalas. 
2. Mix it properly and knead the dough by adding water. 
3. Divide the dough into equal portions and round off each portion between the palms of hand  
    and roll in the form of chapati (roti). 
4. Bake roti on thick iron sheet (tawa) heated by gas flame at constant temperature. 
5. When one side of chapati is done then  turn to other side  and bake. 
6. Turn it again and again till it is properly cooked. 
 

NUTRITIOUS KHICHRI 
 
Ingredients 

Rice-100g 
Green gram dal-100g 
Green peas (shelled)-50g 
Carrots (chopped in diced form)-50g 
Onion (thinly sliced)-50g 
Tomatoes (finely chopped)-50g 
Salt and Red chilli powder – To taste 
Cumin seeds-10g 
Oil-10g 
Water- 6 cups 

Method 
1. Soak rice and dal for half an hour. 



2. Put oil in a pressure cooker. Add sliced onions in the oil and fry till light brown in colour. Put  
    cumin seeds and mix it. Then add tomatoes, salt and red chilli powder. Cook till oil leaves the   
    sides. 
3.  Put water in the cooker. When water starts boiling then add peas, carrots, soaked rice and dal.  
    Close the lid of pressure cooker and give 2-3 whistles. Turn off the gas. 
4. When steam is released then open the pressure cooker and serve hot. 

CORN ROLLS WITH MINT CHUTNEY 
Ingredients for corn rolls 

Fresh corn   250g 
Carrots   250 g 
Capsicum   250 g 
Green chilies  2-3 
Corn flour    15 g 
Bread    12 pcs. 
Maida    15g 
Black pepper   ½ tsp 
Salt   to taste 
Butter    25g 
Oil for frying 

Method  
1. Cut the carrots and capsicum finely and put in boiling water for 2-3 min. 
2. Boil corn in water till it softens. Take out the grains and mash them coarsely. 
3. Heat butter in a pan, add green chilies and then add corn. 
4. Add vegetables, salt and pepper and cook for few minutes. 
5. Steam bread slices, cut the edges and flatten them with rolling pin. 
6. Put the mixture in the centre of the flattened bread and make it into a roll. 
7. Mix maida and corn flour with water and make thick paste. 
8. Dip the roll in the mixture of maida and corn flour and deep fry in oil 
9. Cut the rolls with a slant in the centre and serve hot with sauce or mint chutney. 

 
Ingredients for mint chutney 

Mint leaves   1 bunch 
Coriander leaves              1 bunch 
Green chilies   4 
Onions    100g 
Mango powder   3 tsp 
Salt     to taste  
Lemon    1  
Sugar     1tsp 

 
Method 

1. Cut onions into slices. Chop coriander and mint leaves. 
2. Grind all the ingredients in the mixer. 



3. Add lemon juice, salt and mango powder. 
 

HARA BHARA KABAB  
 

Ingredients for Hara Bhara Kabab 
Potatoes    - 1 kg 
Spinach   - 200 g 
Peas   - 125 g 
Onion   -  150 g 
Green chilies  - 5-6 
Coriander leaves  -  1 bunch 
Chopped ginger  - 3 tsp 
Chat masala  - 2 tsp 
Salt and spices  - According to taste 
Oil    - for frying 
Corn flour   -  1 tbsp. 

Method 
1. Boil the potatoes. Peel and mash them well. 
2. Blanch and mash the peas and finely chop the spinach. 
3. Mix all the ingredients. 
4. Divide the mixture into 25 equal portions and make into round shape and flatten them to 

give it kabab shape. 
5. Make a thick batter of corn flour with water. 
6. Dip each kabab in corn flour batter and fry till golden brown. 
7. Serve hot with tamarind chutney. 

 
Ingredients for Tamarind Chutney 

Tamarind   -  250g  
Jaggery  -  250g 
Cumin seeds -  20g 
Salt  -  2tsp 
Roasted cumin seeds-  1 tsp 
Black salt  -  1 tsp 
Red chilli powder -  ½ tsp  

 
Method: 

1. Wash and soak tamarind in water for 4-5 hours.. 
2. Rub well to take out pulp and sieve it. Add jaggery to the pulp and keep on gas flame.  
3. Boil tamarind pulp and jaggery well. 
4. Add salt, red chilli powder, black salt and powdered cumin seed powder and boil till 

chutney consistency is reached. 

 



 
GOLD COINS 

 
Ingredients 

Potatoes  - 1 kg 
Carrots  - 150 g 
Cabbage   - 150 g 
Peas   - 150 g 
Onion   - 100 g 
Ginger   - 15 g 
Peanuts, crushed - 100 g 
Salt and spices -  to taste 
Green Chilies -  2-3 
Corn flour  - 4 tbsp 
Bread  - 25 slices 
Sesame seeds -  100 g  
Oil    - for frying 

 
Method : 

1. Boil the potatoes, peel and mash them. 
2. Blanch the peas. Cut the cabbage and onion finely, peel and grate the carrots. 
3. Mix potatoes, vegetables, crushed peanuts, salts and spices. 
4. Cut the bread  slice into round shape by using steel katori or tumbler. Put little 

mixture on the bread slice. 
5. Dip in corn flour paste and sprinkle sesame seeds on the top 
6. Deep fry till golden brown by turning down the pasted side of the slice. 
7. Serve hot with tamarind chutney. 

 
 

ROYAL SPINACH DELIGHT 
Ingredients 

Milk    - 1kg 
Spinach   - 750g 
Khoya   - 250g 
Sugar   - 120g 
Coconut powder  - 100g 
Dry fruits   - 60g 
Ghee   - 10g 

 
Method 

1. Wash and drain the spinach and cut finely. 
2. Heat ghee in a pan add spinach and sauté it till water dries up. 



3. Boil milk and make into thick rabri. Add to spinach and cook. 
4. Add khoya and crushed nuts. 
5. Add sugar and cook for 2 minutes. 
6. Add coconut powder and mix well. 
7. Spread in greased tray and sprinkle some coconut and crushed nuts. Cut into 

pieces of desired shape. 
 

VEGETABLE SWEET BALLS 

Ingredients: 
 

Ghia /Carrot/Spinach  - 500 g 
Khoa    - 250 g 
Powdered Sugar  - 100 g 
Desiccated coconut  - 50 g 
Cardamom powder  - 1/4 tsp 

 
Method 

1. Grate ghia and cook till it becomes soft and the water dries up.  
2. Knead khoa well and add to ghia. Add powdered sugar and cardamom powder.  
3. Keep it in refrigerator for 15-20 minutes and then make small balls and roll in desiccated 

coconut and serve cold. 

VEGETABLE CURD SANDWICH 

 
Ingredients 

Sandwich Bread slices (Large)   - 8 
Butter     - 50g 
Hung curd    - 200 g 
Cucumber     - One 
Tomato    - One   
Tomato sauce    - 50g 
Salt and black pepper   - to taste 

 
Method 

1. Remove seeds of cucumber and tomatoes and chop finely.  
2. Mix hung curd, sauce, salt, spices and vegetables lightly.  
3. Spread butter on one slice of bread and apply the above mixture and cover it with another 

slice and press lightly.  
4. Wrap in a damp muslin cloth and keep it in refrigerator for 2-3 hrs and cut the crust with 

sharp edged knife.  
5. Cut them to any desired shape and serve cold.  

SUJI TOAST 

 



Ingredients 
  Bread slices  10 
  Suji   100 g 
  Malai/Cream  50 g 
  Capsicum  100 g 
  Onion    50 g 
  Tomatoes   50 g  
  Cabbage  50 g 
  Salt   to taste 
  Black pepper  ¼ tsp 
  Fat   for shallow frying 
 
Method : 

1. Chop onion, tomato, capsicum and cabbage to small pieces. 
2. Mix suji in malai/cream.  Add salt, pepper and chopped vegetables to it. 
3. Apply thinly on one side of bread slice and cook on a non-stick tawa by applying little 

ghee till it is golden brown.  Turn it over and fry the other side also till golden brown. 
4. Serve hot with mint chutney. 

 
 

ii. FERMENTATION 
DOUGHNUTS 

 
Ingredients 

Maida     - 2 cups 
Butter/Ghee    - 4tbsp 
Egg     - 1 
Powdered sugar + ¼ cup for coating - 1/2cup 
Curd/Milk     - 1/2cup 
Baking Powder    - 2tsp 
Vanilla Essence    - 5-6 drops 
Salt     - 1/2 tsp 
Oil/Ghee     - for frying 

 
Method 

1. Sieve maida, salt, baking powder and sugar together. 
2. Add butter or melted ghee in maida and rub with fingers. 
3. Beat egg, add vanilla essence and mix to the maida. 
4. Make dough adding milk/ curd, knead gently till smooth. 
5. To make doughnut, cut with a large lid and then with small lid in the center. 
6. Fry in ghee till golden brown. 
7. Roll in powdered sugar. 



 

NAAN/BHATURA  

 
Ingredients 
 
  Maida    250 g 
  Sugar    1 tsp 
  Salt    ½ tsp 
  Ghee    2 tsp 
  Baking powder  ½ tsp 
  Baking Soda   a pinch  
  Curd    ½ cup 
  Onion seeds (Kalonji)  2 tsp. 
  
Method 
 Sieve maida, baking powder and baking soda. 
 Knead the dough softly with curd.  Cover with wet cloth and keep it in warm place for 4-6 

hrs for fermentation.  
 Make balls, roll them, put kalonji at the top. 
 Bake in the oven at 350oF till it is done for making Naan. 
 For making bhaturas grease your palms with little oil and flatten the balls and deep fry till 

light brown on both sides. Drain on to an absorbent paper and serve hot with channe.   

VADA/BHALLA 

Ingredients  

 
Urd dal            250g 
Salt              to taste 

 Ghee    for frying. 
        
Method  
 

1. Clean, wash and soak dal overnight in a little water. 
2. Drain the water in the morning and grind to a coarse paste. 
3. Keep aside for 2-3 hours for fermentation.  Add salt. 
4. Beat the batter nicely. 
5. On wet hands shape the Bhallas and deep fry them. 
6. Soak the Bhallas in water for 10 minutes and then press lightly with hands and keep 

aside. 
 
 
 
 
 



 

iii. SPROUTING 

SPROUTED DAL SALAD 

Ingredients 
 Green gram (whole)  250 g 

Potatoes   500 g 
Onions    250 g 
Tomatoes   250 g 
Cucumber   250 g 
Lemons   4 
Salt, black pepper  to taste 
and chat masala 
Coriander leaves   a few   

Method 
1. Clean and soak whole green gram for 8 hours after washing it twice. 
2. Tie in wet muslin cloth and keep in dark place for 12 hours in summer and 24 hours in 

winter. 
3. Keep the muslin cloth wet all the time by sprinkling water over it. 
4. Steam the sprouts for 2 minutes in pressure cooker or microwave. 
5. Boil the potatoes.  Peel and cut into small pieces. 
6. Chop onions, tomatoes and cucumber. 
7. Mix sprouts, potatoes, chopped vegetables, salt, black pepper and chat masala. 
8. Sprinkle lemon juice, mix lightly and serve cold after garnishing it with coriander leaves.  

 
Note : Sprout maker can be used 
 

NUTRITIOUS CUTLETS 
Ingredients 

Potatoes    - 500g 
Onion    - 100g 
Ginger    - 25g 
Sprouted green gram , steamed - 125g 
Bengal gram dal, boiled, cooled - 100g 
Arrowroot/cornflour   - 3 tsp 
Green chillies   - 2-3 
Salt and red chilli powder  - According to taste 
Oil      - For frying 

 
Method 

1. Boil the potatoes, peel and mash them. 
2. Chop onion, ginger and green chillies finely. 
3. Mix both dals, chopped onions, ginger, green chillies, salt, red chilli powder and 

arrowroot/cornflour in mashed potatoes. 



4. Make small cutlets and deep fry till golden brown. 
5. Serve hot with tamarind chutney. 

PRACTICAL 2c 
 

AIM: Preparation of protein rich snacks and desserts 
 

SOYABEAN CUTLETS 
Ingredients 

Potatoes   - 250g 
Soyabean granules - 25g  
Bread slices  - 2-3 
Onion   - 50g 
Ginger   - 10g 
Green chillies  - 2-3 
Coriander leaves - a bunch  
Salt   - According to taste 
Red chilli powder - According to taste 
Mango powder (amchur)- 1 tsp 
Oil    -   for frying 
 

Method 
1. Boil potatoes, peel and mash them. 
2. Soak soyabean granules in boiling water for 5-10 minutes and then wash under tap 

water and squeeze it. 
3. Mix it with potatoes. Add chopped onions, ginger and green chillies in it. 
4. Add crumbled bread slices and spices and mix it thoroughly and give shape of 

cutlets. 
5. Deep fry in hot oil till golden brown in colour. 
6. Serve hot with tamarind chutney.  

 
NUTRITIOUS LADOO 

Ingredients 
       Wheat flour  - 100g 

Besan  - 100g 
Moong dal  - 50g 
Roasted peanuts - 50g 
Desiccated coconut- 20g 
Powdered sugar - 250g 
Ghee  - 150g 

 
Method 

1. Roast the moong dal and grind it finely. 
2. Heat the ghee in a karahi and roast besan and wheat flour separately. 
3. Mix the ground moong dal in it and roast it again for a minute. So the ghee 

leaves the sides of the pan. 
4. Remove from gas and add powdered sugar in it. 



5. In the prepared mixture add roasted peanuts and coconut. Mix it properly. 
6. Make ladoos from the mixture and serve. 

SESAME LADOO 
Ingredients 
 Whole wheat flour (Atta)  250g 
 Bengal gram flour (Besan)  250g 
 White  sesame seeds (Til)  100g 
 Pure ghee (Desi ghee)   250g 
 Powdered sugar    250g 
Method 

1. Dry roast sesame seeds till light pink in colour. 
2. Put ghee in karahi. When hot add atta and roast for 4+5 minutes. Then add besan and 

roast till light pink in colour 
3. Remove karahi from fire. Add til and powdered sugar. Mix it properly. 
4. Cool it slightly and make ladoos.  

 
CHEESE CROQUETTES 

 
Ingredients  

Potatoes   - 1/2 kg 
Cheese   - 100 g 
Bread crumbs  - 100 g 
Arrow root   - 1 tbsp 
Eggs   - 1 
Salt    -  to taste 
Red chilli powder  -  to taste 
Amchoor powder  - to taste 
Oil     - for frying 

 
Method  

1. Boil the potatoes, peel and mash them well. 
2. Mash cheese and mix with potatoes. 
3. Add salt, spices and arrow root, mix well and make small balls. 
4. Dip the ball in beaten egg and roll in bread crumbs. 
5. Deep fry till golden brown. 
6. Serve hot. 

CHEESE CROQUETTES 
Ingredients  

Potatoes   - 1/2 kg 
Cheese   - 100 g 
Bread crumbs  - 100 g 
Arrow root   - 1 tbsp 
Eggs   - 1 
Salt    -  to taste 
Red chilli powder  -  to taste 



Amchoor powder  - to taste 
Oil     - for frying 

 
Method  

1. Boil the potatoes, peel and mash them well. 
2. Mash cheese and mix with potatoes. 
3. Add salt, spices and arrow root, mix well and make small balls. 
4. Dip the ball in beaten egg and roll in bread crumbs. 
5. Deep fry till golden brown. 
6. Serve hot. 

DESSERTS 
 

TRIFFLE PUDDING 
Ingredients 
 
  Milk   1 kg 
  Sugar   125 g 
  Custard Powder 25 g 

Cream   125 g 
  Strawberry Jelly ½  pkt. 
  Sponge Cake  4-5 big pieces 
  Lemon   1 
  Apples   250 g. 
  Bananas  3 
  Grapes   100 g 
  Fruit cocktail  ½ tin 

Method 
1. Make custard sauce with milk, sugar and custard powder. 
2. Bake a sponge cake and cut into cubes. 
3. Cut all the fruits into small pieces. 
4. Set strawberry jelly in a mould. 
5. Beat cream till light and fluffy. 
6. Put lemon juice to the fruit. 
7. Give a layer of sponge cake in a serving dish.  Put a layer of  fruit and then pour custard 

sauce.  Repeat the same process. 
8. Garnish with beaten cream and strawberry jelly. 
9. Keep in refrigerator and serve cold. 

 
SPONGE CAKE 

Ingredients 
Maida   100 g 
Powdered sugar 100g 
Eggs   4 
Baking powder 1 tsp 



Vanilla essence  a few drops 
Method 

1. Sift the flour and baking powder together. 
2. Beat the egg whites till stiff peaks appear. 
3. Add the sugar gradually and continue beating till the stiff peaks remain. 
4. Beat the yolk and add to the sugar mixture. 
5. Add the flour to the stuff in three portions using the cut and fold method. 
6. Pour the batter into prepared cake tin. 
7. Bake at 220oC for 12-15 minutes. 
8. Demould and cool it on cake rack. 

 
KULFI 

 
Ingredients 
 Milk     1kg 
 Sugar    200g 
 Khoya    100g 
 Kewra essence   a few drops 
 Almonds (chopped)  10g 
 Pistachio (chopped)  10g   
 
Method 

1. Clean kulfi mould with soap and boiling water. 
2. Boil milk till it is less than half the volume, stirring occasionally. 
3. Mix sugar and stir till thoroughly dissolved. 
4. Remove from heat and cool. 
5. Add crumbled khoya, finely chopped nuts and essence. 
6. Fill the kulfi mould, screw top carefully and freeze (about 3 hours). 
7. Before serving, roll between palms, unscrew the top, hold it upside down, give a sharp 

tap so that kulfi slips on to a plate. 
 

RICE CARROT KHEER 
Ingredients 

Rice   100g 
Grated carrots  100g 
Sugar   100g 
Milk   2kg 
Almonds  30g 

Method 
1. Clean, wash and soak rice. 
2. Boil milk and put soaked rice and grated carrots in it. 
3. Cook on slow fire till both carrots and rice are soft and the preparation is of semi 

solid consistency. 
4. Add sugar and mix it properly. 
5. Take off the  kheer from the fire and add sliced almonds. 
6. Serve hot or cold. 



 
 

Practical 3 
 
Aim: Freezing and sun drying of blanched vegetables 
 
Freezing of vegetables 
 
 Freezing requires the least amount of food preparation before storage and under optimum 

conditions it has the best nutrient, flavor and texture retention. Commonly frozen vegetables are 

beans, cauliflower, peas and carrots. 

Flow sheet  for freezing of peas  
Peas 

 
Washing 

 
Removal of shell 

 
Washing 

 
Blanching for 4 minutes 

 
Cooling 

 
Packing in polythene bags 

 
Sealing 

 
Freezing at -1oC to 5oC 

 
Storage at -18oC 

Commonly frozen vegetables are 
 
Sun drying of vegetables 

 Some of the commonly dried vegetables are cauliflower, turnip, potatoes, peas, onion, 

leafy vegetables like spinach, mustard leaves, fenugreek, mint and coriander leaves. 

Material required: Vegetables, Knife, Water 

 
 
 
 
 
 



Method 
 

Select fresh vegetables 
 

Wash and cut in suitable sized pieces 
 
 
 

Leafy vegetables are sun dried at this stage                       Cauliflower, turnip, potato and peas 
 
Drain and spread on a clean sheet                                                Blanching for 1-2 minutes 
 
Keep covered to save from any dust                                    Drain and spread on a clean sheet 
                                                                                                                                  
Sundry in hot sun till  they  become crisp                            Keep covered to save from any dust 
                                                                                         
            Pack in polythene bags                                                         Sundry for 2-3 days in hot sun 
 
Label and store in a cool dry place                                                       Pack in polythene bags 
 
                                                                                             Label and store in a cool dry place 
                                                                                                          
 
                                                                                                                                                            
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PRACTICAL -4 
 
Aim: Preparation of Oral Rehydration Solution and prepare the same in the class for 
evaluation 
 
Oral Rehydration Solution 
 

Ingredients    Amount 
 
 
 
 
 
 
 
 
 

Method: 
 
 
 
 
 
 
 
 
 
 
Usefulness: 
 
 
 
 
Instruction: ? 
 
 
 
 
 
 
 

 
 
 

 
Practical- 5 

 



Simple tests for checking adulteration 
 

Food stuff Common adulterant Visual/Confirmatory test 
Cereals   
Wheat and Rice Stones, marble chips Cereals should be picked or cleaned 

before cooking them. The stones, twigs 
etc, can be picked and washing of cereals 
removes the dirt. 

Semolina Sand, grit 
 

To a little of the sample in a dry test tube 
add 5ml of carbon tetrachloride and 
shake well. Sand and grit will settle at the 
bottom, leaving flour on top. 

Pulses   
Bengal gram dal Kesari dal Visual examination of pulses will enable 

one to remove stones, twigs etc. This also 
separate the inferior quality pulse (Kesari 
dal which is pointed and wedge shaped) 
from the Bengal gram dal which is round 
and flat.  

Metanil yellow Put some dal in a test tube. Add water 
and shake. Add dilute hydrochloric acid 
and shake. Presence of magenta red 
colour shows that the dal is adulterated 
with metanil yellow. 

Milk and milk products  
Milk liquid -Addition of water  

 
 
-Removal of cream 
 

1. The presence of water can be detected 
by putting a drop of milk on a 
polished slanting surface. The drop of 
pure milk either stops or flows slowly 
leaving a white trail behind it, 
whereas milk adulterated with water 
will flow immediately without 
leaving a mark.  

2. Lactometer reading will show the   
  presence of water or removal of fat   
  from milk in the laboratory. 

  
 Starch Presence of starch can be detected by 

adding a few drops of iodine solution, 
formation of blue colour indicates the 
presence of starch. 

Tea leaves Exhausted tea leaves or 
other leaves with added 
colour 

1. Take a filter paper and spread a few 
tea leaves. Sprinkle with water to wet 
the filter paper. Wash the filter paper 
under tap water and observe the stains 
against light.  



2. By drawing a magnet over the sample 
of tea leaves, iron filings will cling to the 
magnet, thus revealing their presence. 

Coriander powder  Take coriander powder in a test tube and 
add 5ml of carbon tetrachloride. The 
coriander powder will float. 

Turmeric powder Coal tar colour, yellow 
earth, starch or talc 
coloured yellow by coal 
tar dye 

Take a teaspoonful of turmeric powder in 
a test tube. Add a few drops of 
concentrated hydrochloric acid. Instant 
appearance of pink colour which 
disappears on dilution with water shows 
the presence of turmeric. If the colour 
persists, metanil yellow a non permitted 
coal tar colour is present. 

Black pepper Dried papaya seeds 1. In visual examination, papaya seeds 
have relatively rough surface as 
compared with the black pepper. 

2. The papaya seeds are lighter than 
pepper corns and hence will float in a 
beaker of water. 

3. The pepper corns when bitten have a 
whitish core and are slightly bitter to 
taste. 

Powdered sugar Chalk powder To check chalk powder in sugar, 
dissolve 10g of sugar sample in a glass 
of water and allow to settle. Chalk will 
settle down at the bottom. 

 

Instruction: 

Teacher may ask the students to identify adulterants through visual/confirmatory tests and report through 

their practical file. 

 

 

Worksheet-1 

AIM: To detect the presence of adulterant in milk and milk products 

Material required: Milk sample, iodine solution, magnet, hydrochloric acid, beaker, glass rod, 

lactometer, filter paper and test tubes 

Adulterant present Visual test Confirmatory test 

Removal of cream 

 

 

 

 



 

 

 

 

 

Addition of water 

 

 

 

  

 

 

 

 

 

Addition of starch 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Worksheet-2 

AIM: To detect the presence of adulterant in rice, semolina and Bengal gram dal.  



Material required:  

 

Food samples Adulterants present Visual test Confirmatory test 

Rice 

 

 

 

 

 

 

 

 

 

 

  

Semolina 

 

 

 

 

 

  

 

 

 

 

  

Bengal gram dal 

 

 

 

 

 

 

   

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

Worksheet -3 

AIM: To detect the presence of adulterant in tea leaves and coriander powder 

Material required:  

 

 

Food samples Adulterants present Visual test Confirmatory test 

Tea leaves 

 

 

 

 

 

 

 

 

 

 

  

Coriander powder 

 

 

 

 

  

 

 

 

 

  

 

 

 



 

 

 

 

 

 

 

 

 

 

Worksheet -4 

AIM: To detect the presence of adulterant in turmeric powder and whole black pepper 

Material required:  

 

 

Food samples Adulterants present Visual test Confirmatory test 

Turmeric powder 

 

 

 

 

 

 

 

 

 

 

  

Whole Black pepper 
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Human Development  
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CHAPTER – 1     

BEGINNING OF MOTHERHOOD 

 There is nothing more fulfilling and rewarding for a woman than becoming a mother and 

giving birth to a young one. Having a child is a wonderful event, but also a life changing one. 

The mother who understands what is happening during the nine months before her baby is born 

is happy, less fearful and more confident. Nearly half a million women all over the world die 

from causes related to pregnancy such as toxemia, bleeding, infections, abortions and 

unsupervised deliveries. To enjoy this wonderful journey of nine months each mother must have 

thorough knowledge about how the conception occurs, what happens to the body at every stage 

of pregnancy and how birth of the baby takes place. Therefore, this chapter focuses on the 

following  issues related to beginning of motherhood. 

 Conception 

 Signs, Discomforts and Warning Signs of Pregnancy 

 Antenatal care of expectant mother 

 Dos and Don’ts for a Healthy Pregnancy 

 Alternative reproductive methods 

 

 Conception 

Every month, a female cell or egg called an ovum is released by the ovary of a woman. 

The egg moves through the fallopian tube to the uterus. When the egg reaches the uterus, it 

usually disintegrates and is flown away in the form of menstrual flow. However, if this egg 

meets with sperm or a male cell and is fertilized in the fallopian tube during a sexual intercourse, 

conception takes place. During this process, a man ejaculates   millions of  sperms   into  the  

woman’s  vagina and they make their way  to the fallopian tubes through cervix. Only one sperm 

is sufficient to fertilize the egg. When this single sperm from male enters the wall of an ovum the 

egg is said to be fertilized. The sex cells, which are the sperm in males and the ova in females, 

are called gametes. Therefore, for  pregnancy to  occur,  both  the  man’s  and  woman’s  

reproductive  system  must  be  in  good  working  order.  The  fertilized  egg  then  moves  

towards  the  woman’s  uterus (womb) where it  attaches  itself   to  the  lining  of  the  uterus.  

This is  the  moment  when  conception  is  said  to  take  place. This is beginning of pregnancy. 

It is also called implantation. Here, the egg first develops into a tiny embryo, then into a fetus 
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and  eventually,  into  a baby.  Once implantation occurs, the embryo sends out a hormonal 

signal which prevents the mother’s menstrual periods. Therefore, the menstruation does not take 

place and woman’s menstrual period stops. This is usually her first indication of pregnancy.  

 

 

Fig. 1. The process of conception 

At  the  moment  of  conception  , each fertilized egg also called as ‘zygote’   receives  a  

total of  23 pairs or 46  tiny thread like particles called chromosomes equally released from both 

parents i.e.  23  of the  chromosomes  come  from  the  sperm  of  the  father  and  the  other  23  

from  the egg  of  the  mother.  Each chromosome contains thousands of genes.  These genes are 

composed of chemical called DNA (Deoxy ribonucleic acid) which determines all the 

characteristics of the baby i.e from  appearance  to  physical  size. 

The following characteristics are inherited by the baby at the time of conception through genes 

 Physical  build 

 Skin colour 

 Hair texture and  colour 

 Colour and shape of eyes, ears, hands, feet. 

 Blood type 

 

ACTIVITY 
Describe five characteristics you have that were determined by 
your genes. From whom do you think you inherited these 
characteristics? 
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1. Sex Determination 

The sex of the child is also determined at the moment of conception. It is determined by 

special chromosomes that come in two types, X and Y. The egg from the female contains an X 

chromosome. Male sperm contains either an X chromosome or a Y chromosome. If an X 

chromosome fertilizes the egg, an XX combination results and the child is a girl. If a Y 

chromosome fertilizes the egg, the XY combination produces a boy. Therefore, it is the male 

sperm that determines the sex of the child not the female egg cells. 

2. Multiple births 

After conception, the fertilized egg starts growing by dividing into two cells. These cells 

continue to divide until there are millions of such cells that will further develop into a baby. 

However, sometimes cells divide in unique ways and this leads to birth of more than one babies. 

It is called multiple births. The two most common types of multiple births are discussed below 

 Identical twins: Sometimes soon after fertilization, the cell splits into two halves and 

further each group of cells continue to divide and grow into a two separate embryos and 

eventually into two separate babies. Such babies are called identical twins. They are 

always of the same sex and have very similar physical features because the two babies 

have developed from one ovum. If the split is not complete, Siamese twins result. Such 

twins are joined at some part of the bodies, but such births are very rare.  

 Fraternal twins: These result when two eggs are released at the same time and each is 

fertilized by a different sperm. They grow side by side the uterus. They can be of same 

sex or opposite sex. They are not very same looking in appearance.   

3. Calculating duration of pregnancy 

Once pregnancy is confirmed it is important to calculate the probable date of pregnancy 

known as ‘due date’ or estimated ‘date of delivery’. Pregnancy lasts for about 280 days 

i.e. 40 weeks and is divided into three trimesters. First trimester includes first three 

months; second trimester is from four to six months and the third from seventh to ninth 

month i.e. total nine months. This period of pregnancy is also called as ‘gestation period’. 

To calculate the due date, take the first day of the last menstrual period and add nine 

months and one week into it e.g. if the first day of the period was 1st March, add nine 

months to it i.e. 1st December and further  if we add one more week to it, the due date 

would be 8th December. 
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 Signs, Discomforts and Warning Signs of Pregnancy 

Staying in  good  health  is the  most  important  factor  in  pregnancy.  If a  pregnant  

woman  experiences  some  discomforts,  she  must  consult  a  good doctor.  However,  

some  discomforts  are very  common  due  to change  in  hormones and can be treated 

well  at  home.   A  pregnant  woman  must  know  about  the  early  signs  of  pregnancy  

and  discomforts  associated  with it. 

1. Early Signs of Pregnancy:- A  woman  cannot  tell  immediately  when  conception  

has  occurred.  Usually  the first indication  is  a  missed  period,  especially  if  her  

menstrual  cycle  is  very  regular. The other most common signs are as follows  

(i) She may experience fatigue and drowsiness.  

(ii) She may feel need to urinate frequently. 

(iii)Morning nausea (sickness) may also occur. 

(iv) She may have discomfort or tenderness in her breasts. 

All above mentioned signs can occur without pregnancy.  Since  the  physical  signs  of  

pregnancy  may   not  be  accurate,  a pregnancy  test  must be done to  be  sure. A  

laboratory  test  of  blood  or  urine  can  be  conducted.  Home based  testing  kits  are  

available  but  it  is  always  better  if  it  is  verified  by  a  physician. 

2. Discomforts  of  Pregnancy 

Usually  mild  discomforts  can  be  managed  well  at  home  however, if  any  of  the  

below  mentioned  discomforts  are  experienced  for  long  period  of  time,  it  must  be  

discussed  with  the  doctor  just  to  make  sure  that  they  do not  indicate  a  serious  

problem. 

(i) Early breast changes: There may be tingling sensation in the breasts due to increased 

blood supply, particularly around the nipples. The woman may experience painful and 

tense breasts. The nipple area becomes darker and pigmented.   

(ii) Nausea:  It is the most common complaint and is also called as ‘morning sickness’. It 

usually occurs immediately after women gets up in the morning. She may feel sick at 

ACTIVITY 

The last menstrual period of Neha, who is pregnant, had begun on 

15th May. Calculate her date of delivery. 
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other times of the day also. Nausea is very common during first 3 months. It happens 

because of the hormonal changes in body. 

(iii)  Heartburn:  It  is  a  digestive  disturbance  not  really  associated  with  the  heart.  It is  

caused  by  increased  pressure   on  the  stomach  from  the  enlarging  uterus. A small 

amount of acid from stomach re-enters the food pipe due to which a woman may 

experience a burning sensation in the food pipe.  

(iv) Shortness of breath:  It is caused by the enlarged uterus pressing upward against the 

lungs. This discomfort is more when the woman sits on something low or climbs steps.  

(v)  Varicose (swollen) veins: Swelling  in  veins  occur  due  to  pressure  on  the  blood  

vessels  in  the  legs.  Sometimes certain veins in the legs become swollen and painful. 

The veins dilate and collect more blood in circulation that puts an extra strain on them. 

Resting  and  keeping  the  legs  in  upward  direction  or lying down as often as possible 

during the day can  give  relief.  

(vi) Muscle cramps:- This is another  common  problem  that  can  be  relieved  by  taking  

proper  rest  and  gentle  stretching  exercises. These cramps can be very painful. They 

mostly occur in the last months of pregnancy. B-Complex and calcium deficiency can 

also result in painful cramps. 

(vii) Aches and Pains: These are common, especially in the later months of pregnancy. Lower 

backache occurs during late pregnancy due to increased weight and disturbed posture.  

(viii) Itching: In the later part of pregnancy there is excessive vaginal discharge which can 

lead to itching. If the discharge is foul smelling and produces burning sensation during 

urination, the woman must consult the doctor.  

3.  Warning Signs: 

Mild discomforts can be easily managed at home however; warning signs require 

attention and timely treatment. Every pregnant woman should be taught to recognize 

these warning signs so that she can continue her pregnancy safely and give birth to a live 

and healthy baby. Any  of  the  following  symptoms  should  be  reported  to  the  doctor  

immediately. 

(i) Vaginal  bleeding during pregnancy, no matter how small it is  

(ii) Unusual  weight  gain 

(iii) Reduced  or  painful  urinations 
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(iv) Severe  abdominal  pain 

(v) Severe  headache 

(vi) Severe  and persistent vomiting 

(vii) Swelling of face and hands 

(viii) Sudden gush of fluid from vagina 

(ix) Stoppage of fetal movement  

 

 Antenatal care of expectant mother 

‘Antenatal Care’ is the care given to the woman during pregnancy. It includes 

 Physical care of the pregnant lady 

 Psychological care of the pregnant lady 

 Diet during pregnancy 

1. Physical care of the pregnant lady 

(i) Exercise  

Moderate exercise can help pregnant woman to keep herself in good physical condition. 

It can also control weight gain and make pregnancy more comfortable. Exercise and rest 

are in fact the two most important ingredients in ensuring a beautiful and healthy 

pregnancy. The fitter an expectant lady is when the baby is born, the quicker is the 

recovery of the body after delivery.  

Moderate exercise also improves muscle tone, which helps the body to handle additional 

strain during pregnancy. In case of normal pregnancy, routine exercises like cycling, 

driving etc can be continued but no new vigorous exercise should be started. 

Sports women should decrease the time spent on active sports. Best are long brisk walks 

in fresh air. It purifies blood and gives energy to brain and heart. It also induces good 

sleep. Normal household work is a good form of exercise. If the pregnant lady has a 

tendency for threatened abortion she should indulge in very light work.  

(ii) Rest and Sleep 

A pregnant woman having any warning signs of pregnancy or is 
experiencing discomforts for a prolonged time; she should be given proper 
and timely care and must consult a qualified doctor. 



8 
 

The expectant mother needs at least eight to ten hour’s sleep during night and 1 ½ to 2 

hours sleep during afternoon. While resting, lady should avoid sitting with folded knees 

or crossed legs. During pregnancy it restricts the circulation of blood in the lower portion 

and can cause varicose veins. If a nap is not possible, relaxing for 15 minutes with feet 

elevated can be relaxing. During last trimester insomnia(lack of sleep)  is quite common 

because of indigestion or due to anxieties and fear of delivery therefore, the pregnant lady 

should keep herself calm and relaxed. 

(iii) Clothes 

Clothes worn by pregnant lady should be comfortable and allow freedom of movement. 

As the pregnancy progresses, loose and comfortable clothes should be preferred. 

Anything, which restricts the abdomen or hinders the development of the foetus, should 

be avoided. Clothes with small bodice and lots of gathers at chest are most suitable. 

During pregnancy breast size changes because the mammary glands get enlarged and are 

ready to produce milk. Hence, properly fitting under garments should be chosen and 

replaced. She should prefer natural fibers like cotton and wool as they are more 

comfortable and more absorbent. A pregnant woman tends to feel warmer than non-

pregnant. Low heeled sandals should be preferred as it is difficult for the lady to balance 

herself with high heels and can also cause backache.  

(iv) Regular Medical Check ups 

Another very important aspect is the medical checkup and the first visit to doctor should 

be as early as the pregnancy is confirmed. First visit is longest as the doctor notes down 

the history. Even if pregnant lady does not feel any discomfort, regular checkups are very 

important because some problems during the pregnancy do not produce symptoms and 

can be detected by the doctor only through special tests. The medical checkups are 

normally scheduled once a month during the first trimester (first three months) of 

pregnancy, fortnightly (15 days) during the second trimester and early third trimester and 

regular weekly (7 days) checkup during the last month. A pregnant lady should not be 

exposed to X-rays. Drugs, smoking and alcohol consumption have bad effect on the 

health of the growing foetus. 

Following clinical investigations are must to ensure health of the mother as well as the 

proper growth of foetus during the routine checkups: 
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 Urine Test: Must be done regular to avoid urinary tract infection (UTI), especially where 

there is history of diabetes in family. 

 Blood Pressure:  Keeping check on Blood Pressure is must as high or low B.P. is bad for 

mother and foetus. 

 Blood test and Rh factor: If there is Rh incompatibility i.e. father is Rh+, it indicates 

that precautions need to be taken. Even if the first child is born normally there can be 

complications during the subsequent pregnancies. 

 Toxemia in pregnancy: It is indicated by the increased albumin in urine that can lead to 

oedema & high B.P. If it is not detected and cured it can lead to complications later on. 

 Anaemia: It is quite common during pregnancy. Regular blood test must be done to keep 

track of level of haemoglobin in the blood. Low haemoglobin level indicates anaemia. An 

anaemic mother gets tired easily and frequently experiences breathlessness. Therefore, 

regular supplements of iron & folic acid must be taken by the pregnant mother as per 

advice of the doctor.  

 Nutritional deficiencies: These are quite common during pregnancies in Indian mothers 

because of poverty, malnutrition, faulty food habits and food fads. Thus, proteins, 

calcium and vitamins rich cheap, locally available diet during pregnancy should be 

consumed. 

 Fetal heart sound: This is an indication of the normal growth of the growing foetus.  

The fetal heartbeat can be heard after 5th month with fetoscopy and should be about 120-

140/ minute. 

 Immunization: In order to protect the pregnant lady and her child against tetanus, two 

doses of tetanus oxide should be given to her. The first dose should be provided at fifth 

month and second dose after 6-8 weeks of first dose.  

 

2. Personal cleanliness 

(i) Care of Breast: During pregnancy breast enlarges in size and undergoes many changes 

as nature prepares them for lactation (feeding). Nipples need special care and should be 

kept clean by using mild soap. Strong soaps can cause cracking of nipples Massaging 

nipples with baby oil or vitamin E oil is helpful.  
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(ii) Skin Care: Skin should be kept soft by massaging with olive oil or vitamin E oil. It is 

very important to lighten stretch marks, which appear during third trimester of pregnancy. 

Daily bath and cleaning of skin at folds and creases as those of neck, underarms, elbows, 

abdomen and feet is very important. Keep the finger nails short and clean as it is a source 

of infection. Genitals should be cleaned regularly as vaginal secretions increase during 

pregnancy and can cause irritation and soreness.  

(iii) Dental Care: Tooth decay is quite common during pregnancy as the calcium is 

extracted by growing foetus. Thus, dental care is very important. A pregnant lady must 

brush her teeth after every meal and take the calcium tablets recommended by the doctor.  

(iv) Sex: Sex should be avoided during the last six weeks of pregnancy. 

3. Psychological care of the pregnant lady 

It is very common for both father and mother to have some worries and anxieties about 

the baby’s arrival. Talking over these issues with each other and with other family members 

can release stress. The expectant mother should remain emotionally stable in all the 

circumstances during the pregnancy. She should read good books on child care and keep 

herself busy. Also, more rest, love from family members and peaceful home atmosphere 

keeps the lady relaxed and cheerful. Both the parents should not be anxious about sex of the 

child. Women who remain tense are more prone to miscarriage. Researches show that babies 

born to the depressed mothers are generally thin and weak.  

. The role of husband is very important in maintaining the peaceful and positive 

environment. Comforting words, encouragement, concern and sharing household 

responsibilities by husband goes a long way to keep the pregnant lady in high spirits. 

4. Diet during pregnancy 

Good nutrition is the single most important factor in prenatal care. A well balanced diet is 

important during pregnancy, since nutrients are required for meeting the requirements of mother 

as well as the growing foetus. There is no need to eat for two as it can lead to excessive weight 

gain. What the mother eats influences the development of the child as well as the general fitness 

of the mother during and after delivery therefore, she should eat variety of foods to maintain 

proper balance Baby’s vital organs develop early in pregnancy hence, poor nutrition has a direct 

and permanent effect on early brain growth of the child. 
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Role of nutrients: A good diet contains all the food nutrients like proteins, vitamins, minerals, 

fats and carbohydrates. A poor diet is usually deficient in one or the other nutrient. Each single 

nutrient performs very special function that is discussed below: 

(i) Protein: This nutrient is obtained from egg, milk, cheese, curd, meat, fish and poultry. 

The growing baby needs great amount of proteins, particularly towards the end of 

pregnancy. 

(ii) Fats and Carbohydrates: These are necessary for providing heat and energy to the 

body. Good sources of carbohydrates are fruits, vegetables, whole-wheat breads, cereal 

products and vegetable oils. However, too much fat and sugar are not part of a healthy 

diet. 

(iii) Vitamins: Vitamins are also necessary for the growth and development of the foetus. 

Plenty of vitamin D from exposure to sunlight is necessary to ensure maximum 

utilization of the calcium in the diet. Vitamin A is essential for normal delivery and milk 

production and for resistance to infection. Vitamin B12 deficiency during first half of 

pregnancy might lead to miscarriage. Deficiency of thiamine (B1) during pregnancy 

causes fatigue, poor appetite, indigestion, nausea, palpitation, breathlessness, headache 

and backache. Sources of thiamine (B1) are parboiled rice, nuts, soybean, green leafy 

vegetables, milk and milk products, meat, liver, eggs and whole wheat.  

Adequate intake of vitamin C is also necessary for the proper absorption of Iron, 

Calcium and Phosphorous. Rich sources of vitamin C are amla, oranges, lemon, guavas, 

papaya, cabbage, drumsticks and other green leafy vegetables. 

Vitamin K has great importance, as it deficiency leads to   Hemorrhagic disease in 

newborns in which there is excessive discharge of blood from the blood vessels. It acts as 

anti-hemorrhagic vitamin. Its sources are green leafy vegetables e.g. amaranth and 

spinach.   

(iv) Minerals: These nutrients are needed for sturdy bones and teeth, healthy blood and the 

regulation of daily elimination. The following minerals must be added in the diet of a 

pregnant lady   

 Calcium: Pregnancy considerably increases the requirement of minerals like calcium. 

Calcium is important for the development of skeleton of foetus. If the dietary supply 

of Calcium is inadequate, the skeleton of foetus will make use of the mineral content 
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of the mother’s bones and teeth. Thus, good sources of calcium such as green leafy 

vegetables, milk and milk products, ragi and pulses must be taken in good amount by 

the expectant mother. 

 Iron: Pregnant women need enough iron to prevent anemia. Iron is needed for 

formation of hemoglobin- the oxygen carrying pigment in the red blood cells. Its 

sources are whole wheat, jaggery, green leafy vegetables, egg yolk, liver and red 

meat. Iron and folic acid tablets are also given to pregnant women to prevent anaemia 

and to build up the stores of Iron in baby’s liver.  

 Folic acid: This is needed before conception and during early pregnancy. Folic acid 

helps the baby’s spine and brain to develop properly. A pregnant woman needs 500 

mcg of folic acid daily which should be taken as supplement during first three months 

of pregnancy.  

 Sodium intake should be moderate, since its excess might lead to fluid retention and 

swelling of legs indicating oedema.  

 Phosphorous and Iodine: The need for phosphorous and iodine are also higher 

during pregnancy. The average Indian diets ensure a good supply of phosphorus. 

Requirement for iodine can be met through the iodized salts. 

 

Table 1. Daily allowances for nutrients for normal, expectant and nursing mothers 
(Recommended Dietary Allowances for Indians, I.C.M.R., 2010) 

Nutrient 

Normal Women 

Pregnancy Lactation 
Sedentary 

Moderate 

work 
Heavy work

A PREGNANT LADY MUST 
 Eat a balanced diet, including food from each of the 

main food groups every day. 
 Minimize the intake of animal fats and sugars. 
 Drink at least 8 glasses of water every day. 
 Have regular meals. 
 Choose natural unprocessed foods wherever possible. 
 Take folic acid as supplement. 
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Calories (Kcal) 1900 2230 2850 +350 +600 

Proteins (g) 55  55  55  82.2 77.9 

Calcium (mg/d) 600 600 600 1200 1200 

Iron (mg) 21 21 21 35 25 

Vitamin ‘A’ as 

Retinol (µg/d) or 
600 600 600 800 950 

as carotene (µg/d) 4800 4800 4800 6400 7600 

Thiamine (mg/d) 1.0 1.1 1.4 +0.2 +0.3 

Riboflavin (mg/d) 1.1 1.3 1.7 +0.3 +0.4 

Niacin equivalent 
(mg/d) 

12 14 16 +2 +4 

Pyridoxine (mg/d) 2.0 2.0 2.0 2.5 2.5 

Ascorbic Acid (mg/d) 40 40 40 60 80 

Dietary Foliate 

(µg/d) 
200 200 200 500 300 

Vitamin B12 (µg/d) 1.0 1.0 1.0 1.2 1.5 

Magnesium (mg/d) 310 310 310 310 310 

Zinc (mg/d) 10 10 10 12 12 

 

 Dos and Don’ts for a healthy pregnancy 

 Do see a doctor at the first signs of pregnancy. 

 Do have regular checkups. 

 Do eat nutritious foods. 

 Do get plenty of rest. 

 Do exercise in moderation. 

 Do wear comfortable clothing and low- heeled shoes. 

 Do take time from a busy schedule to relax. 

 Don’t  take  any  drug,  medication or  supplement  without  the  doctor’s  approval. 

 Don’t smoke. 

 Don’t drink alcohol. 

 Don’t  ignore  unusual  symptoms  that  should  be  reported  to  the  doctor. 
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 Alternative reproductive methods 

 A couple’s inability to have children is termed as infertility. There could be physical or 

psychological reasons for infertility. For example, the woman’s ovaries may not be releasing an 

egg each month or her fallopian tubes may be blocked or the sperm count of the male could be 

too low. The psychological reasons include depression or anxiety. Whatever may the reason be, 

there are alternative methods available that can help the couple to have their own baby. The 

doctor after conducting tests and assessing other conditions and the reason for infertility can 

advice the couple to adopt any of the following methods that includes 

 Donor/ Artificial insemination  

 In vitro fertilization  

 Gamete intra-fallopian transfer 

 Zygote intra-fallopian transfer 

 Surrogate Motherhood  

 Adoption 

1. Donor/ Artificial Insemination: Approximately one in eight infertile couples require the 

use of donor sperm to achieve a pregnancy. It is a simple process of injecting sperm into 

a woman's vagina to assist her in getting pregnant. The semen used for this purpose can  

be taken from the husband or  from someone other than the woman's husband or partner. 

Donor insemination is a safe method because donors go through complete medical 

examinations, which include thorough screenings for sexually transmitted diseases, the 

presence of HIV antibodies and history of genetic disorders.  

2. In Vitro Fertilization (IVF): In vitro fertilization is another reproductive technology 

that has become increasingly common. For In vitro fertilization, surgical syringe is used 

to remove a mature egg from female’s ovary and is placed in a small dish of nutrients, to 

which sperms are added. Once an ovum is fertilized and begins to duplicate into several 

cells, it is injected into the mother’s uterus. If the procedure is successful, a normal 

pregnancy proceeds.  
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Fig. 2. The process of In Vitro Fertilization 

3. Gamete Intra-Fallopian Transfer (GIFT) is an assisted reproductive procedure which 

involves removing a woman’s eggs, mixing them with sperm, and immediately placing 

them into a fallopian tube. The term "intrafallopian" means "inside the fallopian tubes."  

Thus, in the GIFT technique, fertilization takes place inside the body of the female. 

Therefore, one of the main differences between this procedure and in vitro 

fertilization (IVF) procedures is that with GIFT the fertilization process takes place inside 

the fallopian tube rather than in a laboratory. However, healthy tubes are necessary for 

GIFT to work.  

 

Fig. 3. Gamete Intra-Fallopian Transfer (GIFT)  

 

4. Zygote Intra-Fallopian Transfer (ZIFT) is an infertility treatment used when a 

blockage in the fallopian tubes prevents the normal binding of sperm to the egg. Egg cells 

are removed from a woman's ovaries, and are fertilized. The resulting zygote is placed 

into the fallopian tube by the use of laparoscopy. The main difference between ZIFT and 
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GIFT is that ZIFT transfers a fertilized egg directly into the fallopian tubes while GIFT 

utilizes a mixture of sperm and eggs. 

 

Fig. 4. Zygote Intra-Fallopian Transfer (ZIFT)  

5. Surrogate motherhood: Surrogate mother is the one who carry and deliver a baby for 

another couple. In this procedure, sperm from a man whose wife is infertile are used to 

inseminate a woman, who is paid a fee for her childbearing services. In return, the 

surrogate agrees to return the baby over to the man (who is the natural father). His wife 

then adopts the child.  

6. Adoption: Couples who cannot be helped by any alternative method can adopt a child 

from an orphanage or within from a family. It involves legal procedures to adopt a child.  

Important terms 

Ante-natal before birth. 

Chromosome part of a cell nucleus, made of DNA, carrying the genes. 

DNA 
 (deoxyribonucleic 
acid) 

Thread like molecule in the nucleus of a living cell which can reproduce 
itself and transmit hereditary characteristics. 

Embryo  stage of human development during the first eight weeks after fertilization. 

Zygote  the new, one-celled being formed when sperm fertilizes egg 

Fallopian tubes two tubes, one on each side of the womb, connecting it with the ovaries; 
fertilization normally takes place in one of the fallopian tubes. 

Fertilization the joining of sperm with ovum, completed when their nuclei are 
combined, to make a genetically new individual. 
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Foetus  the developing human from eight weeks after fertilization up to birth. 

Gamete  reproductive cell; egg or sperm. 

Gene a factor controlling inheritance of one particular characteristic (e.g. brown 
eyes). 

Identical twins twins who look alike because they result from one egg and sperm when the 
zygote splits into two separately developing cells. 

Fraternal twins twins who do not look alike because they develop from two different eggs 
and sperm cells. 

Ovary the egg-producing organ; normally a woman has two ovaries which take 
turns to release one egg per month. 

Uterus the womb 

Vagina the birth canal. 

Trimester a three month period of pregnancy. The first trimester covers the first three 
months; the second trimester covers the fourth to the sixth months; and the 
third trimester the seventh to the ninth months. 

Umbilical cord a temporary lifeline connecting the unborn child with the placenta, 
channeling nourishment from the mother and removing wastes from the 
baby. 

 

THINGS TO REMEMBER 

 A  woman  should  visit  a  doctor  as  soon  as  she  suspects  she  might  be  pregnant  

and  should  have  periodic  checkups  during  pregnancy. 

 For pregnancy to  occur,  both  the  man’s  and  woman’s  reproductive  system  must  be  

in  good  working  order 

 Missed menstrual period is usually the first indication of pregnancy.  

 Sex of the child is determined at the time of conception. 

 Chromosomes contain the genes which determine all inherited characteristics. 

 A pregnant lady may experience some mild discomforts during pregnancy. 

 Antenatal care aims to improve overall wellbeing of both mother and the child.  
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 Good  nutrition  is  very  important  for  both  the  developing  baby  and  the  mother. 

 A pregnant woman needs plenty of rest and moderate exercise. 

 There are many alternative methods available for the infertile parents. 

 The super fecundic twins are the ones who are born with sperms from two different men. 

QUESTION BANK 

Objective type questions 

1. At conception, every human baby receives a total of ________ chromosomes. 

2. Genes are composed of chemical called______________.  

3. ____________ is the care given to the woman during pregnancy. 

4. Nausea is also called as ________________. 

5. The ovaries do not produce any ____________ during pregnancy. 

6. Usually first indication of pregnancy is a missed menstrual period.  True/False 

7. A pregnant lady must eat for two as her growing child also needs nourishment.  

True/False  

8. The placenta should normally get expelled within few seconds after birth.   True/False 

9. The product of conception, when a sperm from the father penetrates an ovum from the 

mother, is called as 

a. somatic cell c. zygote 

b. gamete d. autosome 
10. The independent units which determine inherited characteristics and are passed from one 

generation to another are called 

a. genes c. DNA  

b. gametes d. zygote 
11. The sex cells, which are the sperm in males and the ova in females, are called  

a. somatic cells c. zygotes 

b. gametes d. chromosomes 

12. Twins who develop from the same fertilized ovum are  

a. monozygotic twins c. conjoined or "Siamese" twins  

b. fraternal twins d. mirror twins chromosomes 
13. Twins who develop from two fertilized ova are  

a. monozygotic twins c. dizygotic twins  
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b. super fecundic twins d. identical twins 
 

Answer the following questions in one word 

1. Which term is used to describe birth of more than one babies? 

2. Combination of XX chromosomes result in birth of boy or girl? 

3. The foetal heartbeat after 5th month should be about how many beats per minute? 

4. In order to protect the pregnant lady and her child against tetanus, which vaccination is 

given to her? And at which stage? 

5. In which method, a surgical syringe is used to remove a mature egg from ovary and is 

placed in a small dish of nutrients, to which sperms are added? 

Define the following in one sentence 

1. Heart burn 

2. Implantation 

3. DNA 

Short answer type questions 

1. Enlist early signs of pregnancy 

2. How sex of the child is determined? 

3. What are the three signs of possible complications of pregnancy? 

4. Why is good nutrition so important in prenatal care? 

5. Differentiate between Identical and Fraternal twins 

Long answer type questions 

1. Outline the fertilization process by stating where, when and how it occurs. 

2. Why regular medical checkups are important during pregnancy? Which clinical 

investigations must be done to ensure wellness of pregnant lady? 

3. What are common discomforts of pregnancy? Explain each one in detail. 

4. What alternative reproductive methods are available for infertile couples? 
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CHAPTER - 2 

PRENATAL PHYSIOLOGICAL PROCESSES 

  

To be a mother is an important achievement and final fulfillment of a woman’s life. By 

bringing a child into this world she experiences a joy of creativity and realizes that she holds the 

power for continuation of human species. 

Life begins in the womb of mother at the moment of conception. Conception occurs 

when the female reproductive cell (the ovum) meets the male reproductive cell (the 

spermatozoa). These sex cells, which are the sperms in males and the ova in females, are also 

called ‘gametes’ and are produced in testes and ovaries, respectively. The period of growth and 

development of a single fertilized ovum into a full-term infant in the womb of the mother is 

known as ‘prenatal development’ or ‘period of gestation’. The length of prenatal period is nine 

calendar months/ 10 lunar months/ 280 days/ three trimesters or 38 weeks.. 

The foundation of the future child is laid during prenatal period. Three important things 

are decided at the time of conception which cannot be changed later on i.e. the hereditary 

endowment of the child, sex of the child and his/her ordinal position. Thus, what a child will in 

due course will be is largely determined by what happens to him before he is born. Favourable 

prenatal environmental conditions can promote his lifelong development and the unfavourable 

environmental conditions get in the way of future development. Therefore, understanding what 

happens to a child before he/she is born is necessary for the complete understanding of the 

development of an individual.  

In this chapter you will study about the following concepts of prenatal development: 

 Meaning of prenatal development 

 Stages of prenatal development  

 Fetal monitoring techniques  

 Environmental influences on prenatal development  

 Meaning of prenatal development 

 A series of multiplication, differentiation, organization and maturation of cells lead to the 

birth of a child, approximately 280 days after conception. The genetic material received by the 

child from the parents at the time of conception will decide most of his lifelong traits and 
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characteristic. The male and female reproductive cells (the sperm and the ovum), have countless 

genes on their fixed number of (23 pairs) chromosomes which determine the characteristics of 

the child. Out of these 23 pairs of chromosomes the 22 matching pairs of chromosomes in both 

female and male sex cells are known as autosomes. The remaining one pair i.e. the 23rd pair of 

chromosome is known as the sex chromosome and determines the sex of the child.  

 

                          

 

 

 

 

 

 

The sex chromosome of every ovum is an “X chromosome”, but the sperm can carry 

either an “X or a Y chromosome”. At the time of fertilization if the X chromosome of an ovum 

unites with a sperm carrying an X chromosome, the resulting zygote is XX and the child to be 

born will be a female child. But if the X chromosome of ovum is fertilized by a sperm carrying Y 

chromosome, the resulting zygote is XY and a male child will be born.  

  

 

   

 

 Thus, the sex of the child is determined once and for all, at the time of conception. The 

chromosomes carry about 1,00,000 dot like structures known as genes, which are the true 

determinants of the hereditary endowment. Genes are independent units that determine inherited 

characteristics and remain stable even when passed from one generation to another. Different 

genes give expression to different human characteristics for e.g. few genes influence the physical 

characteristics like height, colour of eyes, colour of   hair, shape of nose etc. Similarly, some 

other genes decide mental and emotional traits such as intelligence, creativity, artistic talent and 

temperament. Other personality characters might be influenced by some other genes. 

Mother (Ovum)  Father (Spermatozoa ) 

Autosome Sex 

chromosome 

Autosome Sex 

chromosome 

22 1  (X) 22 1  (X or Y) 

 CHILD’s  

Total Inheritance 

                                        23 pairs/46 chromosomes 

Mother Father  Child to be born 

X           X XX -   Female child 

X       Y XY -    Male child 
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 Thus, the newly created child’s heredity characters are determined right at the time of 

conception. It is important to understand that after conception nothing can be changed in the 

genetic material received by the child. Neither anything can be added to it nor subtracted. The 

genetic mass thus received from the parents will remain same, in quantity as well as 

quality/character.  

But the environmental factors also influence the expression of inherited traits. Some of 

the inherited traits like the colour of the eyes and the texture of the skin are not impacted by the 

environmental factors but many the other inherited characters are very much influenced by 

environmental factors. The favourable environmental conditions encourage hereditary genetic 

material and support the full development of hereditary potentials while unfavourable 

environmental conditions hinder this development. The genetic constitution which determines 

the physical and biological characters of an individual is known as ‘genotype’. On the other hand 

the visible expression of inherited traits produced by an interaction of environmental and genetic 

constitution is known as ‘phenotype’. 

 Stages of prenatal development  

 During prenatal period the single cell fertilized ovum within the womb of mother keeps 

on multiplying till millions of cells are formed and differentiated into specific organs and tissues 

with specific functions to form the complete child. The three stages of prenatal development are 

as follows: 

1. The period of Zygote/Germinal Stage (conception to 2 weeks) 

A zygote is created at the moment of conception, when one of the male reproductive cells 

(spermatozoa produced in testes) fertilizes one of the egg cells (an ovum produced in ovaries) 

from woman. The period is also known as germinal period. Successive cell divisions in the 

zygote produce the blastocyst- a tiny sphere of cells. The zygote undergoes further mitotic cell 

division within fallopian tubes and is changed to sixteen-cell structure called morula before 

being transported to the uterus.  This cell division produces three layers of cells- ectoderm, 

mesoderm and endoderm as the blastocyst moves down the fallopian tube. About one week after 

conception, the process implantation begins and the blastocyst attaches to the uterine wall or the 

endometrium. Once implantation is complete it becomes embryo and begins to get its 

nourishment from the mother’s blood and starts growing.    

2. The period of Embryo/Embryonic Stage (three to eight weeks) 
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It is also known as embryonic period, during which structural development of the embryo 

takes place. Development during this period is very rapid growth and crucial because now all 

major organs, tissues and systems of body are being formed. The heart is already beating and the 

embryo has a small digestive system and a nervous system. 

The developing human is especially vulnerable to disturbing influences during embryonic 

period. Support systems develop during this period.  Placenta forms between the mother and 

embryo for exchange of oxygen and nutrients. The embryo is connected to the placenta by the 

umbilical cord. The umbilical cord contains one large artery that delivers blood loaded with 

nutrients and oxygen to the foetus. It also has two veins that remove waste products of foetus. 

Blood is carried from the embryo along these blood vessels to the placenta where it is 

reoxygenated and waste products are removed. During the course of pregnancy the umbilical 

cord grows to a length of 1-3 feet. 

Immediately after implantation, the embryo develops into three distinct layers. They are 

the ectoderm , or outer layer, which becomes the skin, the sense organs and the nervous system; 

the mesoderm or middle layer, which becomes the muscles, blood and the excretory system; and 

the endoderm or inner layer, which becomes the digestive system, lungs, thyroid, thymus and 

other organs. 

During this period two critical processes occur simultaneously. From the outer layer of 

cells, all the tissues and structures that will accommodate, nurture and protect embryo (and later 

the foetus) for the remainder of the 9 months are formed. Secondly the ground work for all body 

structures and internal organs of embryo is laid down during this period. By the end of the eighth 

week, the amniotic sac has developed. Amniotic sac is a bag like structure containing amniotic 

fluid that surrounds, protects and functions as a shock absorber for the developing foetus within 

the mother’s uterus. The amniotic fluid also maintains the temperature of prenatal environment.  

3.  The period of Foetus/ Fetal Stage (9 weeks till birth) 

After the first eight or nine weeks of intrauterine life, the embryo is complete and the 

healthy foetus has all its essential organs. During this stage, development of the various body 

systems takes place. The rate of growth is very rapid particularly in the middle months of 

pregnancy. Different parts of the body grow at different rates. The head end receives the most 

oxygenated blood so that the brain can grow quickly. This makes the developing embryo look 

big headed in relation to the rest of its body. The limbs of the foetus look comparatively small in 
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relation to the rest of its body as they are used occasionally. Once the baby starts using them, 

months after birth, the limbs grow stronger and larger. 

The development of bone cells at about the eighth week marks the end of differentiation 

of major structures. The embryo is now foetus and begins the long process of developing 

relatively small features. Most physical features become more adult like and by the third month, 

the foetus can spontaneously move its head, legs and feet. The fetal heart beat can now be heard 

through the wall of the uterus, and by the fourth and fifth month, the mother may feel quickening 

or the foetal movements in her womb. By seventh month, the foetus is about 16 inches long and 

weighs 3-5 pounds. It can cry, breath, swallow, digest, excrete, move about, and suck its thumb. 

At 23 or more weeks of development the foetus attains the age of ‘viability’. Viability is 

the ability of the foetus to survive outside the mother’s body, provided that it receives special 

care.  

 

Fig. 5.  Stages of Prenatal Development 

 

 Fetal Monitoring Techniques  

Many techniques are used to track the prenatal development. These assessment 

techniques, medical procedures and health counseling practices help in reducing the risks in the 

prenatal period. These procedures and techniques are particularly useful in detecting genetic 
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defects in the developing embryo and foetus particularly in women who have high-risk 

pregnancies. The following tests deserve special notice: 

1. Ultrasound  

The use of ultrasound in prenatal screening provides further information about the growth 

and health of the foetus. Here high-frequency sound waves are used to outline the shape of the 

foetus and to form a picture called sonogram. Sonograms can detect structural problems like a 

small head or body malformations, its sex, and if there are any gross physical deformities. This 

procedure is normally conducted around the 15th week of pregnancy. 

 

Fig. 6.  Ultrasound fetal monitoring technique 

 

2. Amniocentesis 
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In this technique, about half an ounce of the amniotic fluid is with-drawn from amniotic 

sac in the uterus by a syringe inserted through the mother’s abdominal wall. The fluid contains 

fetal cells that can be analyzed for major chromosomal and some genetic abnormalities. This 

procedure too is usually not done until 15th week of pregnancy and takes at least 1 to 2 weeks 

before test results are available. Although an increased risk of miscarriage is associated with 

amniocentesis, the risk is equal to the risk of miscarriage by natural causes at age 35.  

 

 

 

Fig. 7.  Amniocentesis procedure 

 

3. Chorionic Villus Sampling 

It is a newer procedure and can be conducted much earlier than amniocentesis, at around 

8 to 12 weeks of pregnancy. When genetic disorders are suspected chorionic villus sampling is 

used to determine the genotype of the foetus. In this procedure, tissue is drawn from the end of 

one or more villi – hair like projections of the membrane around embryo which are made up of 

foetal cells. These cells are analyzed for the presence of various conditions. Because more cells 

are collected in this procedure than in amniocentesis, the tests can be completed within few days. 

However, this procedure involves more risk than amniocentesis, with a small percentage of 

foetuses aborting spontaneously. 
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Fig. 8.  Chorionic villus sampling technique 

 

4. Fetoscopy 

Fetoscopy is a procedure used to inspect the foetus for limb and facial defects. In this 

procedure, a long hollow needle with a small lens and a light source at its end is inserted into the 

uterus/amniotic sac to view the foetus directly. This procedure is designed to withdraw a sample 

of fetal blood or tissue for the prenatal diagnosis of disorders such as sickle–cell anaemia, 

thalasemia and hemophilia. Fetoscopy is usually not done before 15 to 18 weeks after 

conception. The risk of miscarriage and infection is greater than that associated with 

amniocentesis.  
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Fig. 9.  Fetoscopy procedure 

 

 Environmental influences on prenatal development  

Apart from normal developmental processes during prenatal development sometimes 

undesirable environmental influences cause negative effects on the developing foetus. The ideal 

environmental conditions include a well-developed amniotic sac with a cushion of amniotic 

fluid; a fully functional placenta and umbilical cord; an adequate supply of oxygen and nutrients; 

and freedom from disease organisms and toxic chemicals. But the alterations in these conditions 

lead to birth defects in the babies. Nutrition, drugs, diseases, hormones, blood factors, radiation, 

maternal age at the time of conception, stress and type of prenatal care all play a part in the 

development of the embryo or foetus. 

The study of developmental abnormalities is called ‘teratology’. A teratogen is the 

specific agent, a virus or chemical that disturbs the development of the foetus. Usually, teratogen 

is an unnatural substance taken by the mother which permanently damages her embryo or foetus. 

The ‘Teratogen’ can be broadly classified under the following categories: 

1. Drugs and Chemical Agents 

Some drugs may cross the placental barrier and get trapped in the developing system of 

the embryo or foetus. Instead of being passed as a waste, the drug may accumulate in the organ 

or system of the foetus. In general narcotics (like morphine, heroin and methadone), smoking 

and alcohol consumption, use of cocaine, a wide range of drugs (like tetracycline and 

antibiotics), certain chemical agents (like mercury and lead)  prove to be very harmful to a 

rapidly developing human foetus. Both, ‘Thalidomide’- a mild sedative, and ‘DES’- a drug to 

prevent miscarriage, may be classified as teratogen, because harmful effects are associated with 

them. 

2. Diseases  

Many diseases do not appear to affect the embryo or foetus at all. For example, most 

kinds of bacteria do not cross the placental barrier, so even a severe bacterial infection in mother 

may have little or no effect on the foetus. On the other hand, many viruses–particularly rubella, 

syphilis, herpes, poliomyelitis and many varieties of viral colds–do cross the placental barrier 

and may cause blindness, heart defects, deafness, brain damage or limb deformity in the embryo 

or foetus, depending upon the specific  time in the developmental sequence that the mother 



29 
 

contracts it. Rubella (German measles) is the most common disease creating extremely serious 

problems during pregnancy. The most devastating virus transmitted to the foetus is the Human 

Immunodeficiency Virus (HIV), which transmits AIDS to the newborn. 

3. Maternal factors 

Teratogens are the major threat to the growing embryo. Teratogens can come from 

external environment or from the mother’s own metabolism or biochemistry. If a mother has 

diabetes, for example, the foetus may also have too little insulin. Sometimes there is 

incompatibility between the mother’s blood and that of the developing foetus (if mother’s blood 

is Rh negative and her baby’s is Rh positive) can cause harm to the unborn child. Apart from 

this, the age of mother can also affect the prenatal development of the child. The incidence of 

prenatal defects or an abnormality is higher for first time mothers over 35 years of age and for 

teenage mothers than for mothers between these ages. The risk of ‘Down syndrome’ is almost 10 

times greater at age 40 than at age 30. Underweight mothers experience more birth complications 

than other women, and it is recommended that pregnant women eat more than usual. Similarly, 

women who experience severe anxiety before and during pregnancy are more likely to have 

medical complications and give birth to infants with abnormalities. 

4. X-ray 

The exposure of a foetus to radiation is referred to as prenatal radiation exposure. This 

can occur when the mother's abdomen is exposed to radiation from outside her body. The health 

consequences can be severe, even at radiation doses too low to make the mother sick. Such 

consequences can include stunted growth, deformities, abnormal brain function, or cancer that 

may develop sometime later in life. However, since the baby is shielded by the mother's 

abdomen, it is partially protected in the womb from radioactive sources outside the mother's 

body. Consequently, the radiation dose to the foetus is lower than the dose to the mother for most 

radiation exposure events. 

 

 

ACTIVITY 

Create a poster, aimed at prospective parents.  Include  facts  
about  prenatal  development  and  the  hazards  of  alcohol,  
drugs,  and  smoking.  Present the results to the class. 
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Stages of Prenatal Development 

Time 

period 

Prenatal  Development Effects  on  Mother 

 

First  

Month 

 Cell multiplication begins. 

 The  fertilized  egg  attaches  itself  to  the  

lining  of  the  uterus. (Implantation) 

 Internal organs and the circulatory system begin 

to form.   

 The heart begins to beat. 

 By  the  end  of  the  month,  small  bumps  

show  the  beginning  of  arms  and  legs. 

 Missed menstrual period. 

 Other signs of pregnancy may 

not yet be noticeable. 

Second  

Month 

 

 

 At five weeks, the embryo is only about ¼ inch 

long. 

 Face, eyes, ears, and limbs take shape. 

 Bones begin to form. 

 Internal organs begin to develop.  

 Breasts begin to swell. 

 Pressure  on  bladder  from  

enlarging  uterus  results  in  

need  to  urinate  more  

frequently. 

 Possible nausea. 

 Fatigue is common. 

Third  

Month 

 As  this  month  begins,  the  foetus  is  about  

one  inch  long. 

 Nostrils, mouth, lips, teeth buds and eyelids 

take form. 

 Fingers and toes are almost complete. 

 All organs are present, although immature. 

 Breasts become firmer, fuller 

and may pain. 

 Nausea, fatigue, and frequent 

urination may continue. 

 Abdomen becomes slightly 

larger.  

 Weight gain totals 0.9-1.8 kg. 

Fourth  

Month 

 Foetus is about 3 inches long and weighs about 

28 grams at the beginning of this month. 

 Can suck its thumb, swallow, hiccup and move 

around. 

 Facial features become clearer. 

 Size change continues slowly. 

 Most discomforts of early 

pregnancy are usually gone 

by now. 

 Appetite increases. 
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Fifth  

Month 

 As   this  month  begins,  the  foetus  is  about  6 

½  -7  inches  long  and  weighs  about  113-

142grams . 

 Hair, eyelashes and eyebrows begin to appear. 

 Teeth continue to develop in gums. 

 Vital organs are maturing. 

 The foetus becomes more active. 

 Enlarged abdomen becomes 

apparent. 

 Slight fetal movements are 

felt. 

 Fetal heartbeat may be heard 

through a stethoscope. 

Sixth  

Month 

 The foetus is now about 8-10 inches long and 

weighs about 227-340 grams. 

 Fat  is  being  deposited  under  the  skin,  but  

foetal skin  still  appears  wrinkled. 

 Breathing movements begins. 

 Fetal movements have 

become strong kicks, thumps, 

and bumps. 

 Some may be visible. 

 Weight  gain  may  total  

about  4.5 - 5.4  kg  as  this  

month  begins. 

Seventh 

Month 

 Foetus is about 10-12 inches long and weighs 

about 680-907 grams. 

 Periods  of  fetal  activity  are followed  by  

periods  of  rest  and  quiet. 

 Posture is affected due to 

increased size.   

Eighth  

Month 

 Weight gain continues rapidly.   

 The foetus is about 14-16 inches long and 

weighs about 1.0-1.4 kg. 

 Foetus may react to loud   noises with a reflex 

jerking action. 

 Foetus moves into head-down position. 

 As size increases, may have 

discomfort like backache, leg, 

cramps, shortness of breath, 

and tiredness are common. 

 Fetal kicks are often felt and 

may disturb mother’s rest.  

 Weight gain at the beginning 

of this month is around 8.2 - 

9.1 kg. 

Ninth  

Month 

 By now  the  foetus  is  about  17-18  inches 

long  and  weighs  around  2.3-2.7 kg but 

weight gain still continues until the week before 

 ‘Lightening’ is felt as the 

foetus goes down into the 

pelvis.   
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birth. 

 Skin becomes smooth as fat deposits continue. 

 Fetal  movements  decrease  as  the  baby  has  

less  space  to  move  around. 

 Disease  - fighting  antibodies  are  acquired  by  

the  foetus  from  the  mother’s  blood. 

 The foetus moves downs into the pelvis, ready 

for birth. 

 Breathing becomes easier 

now. 

 Other discomforts of late 

pregnancy may continue. 

 Total weight gain is about 

10.9-13.6 kg. 

  Uterus  is  almost the  size  of  

a  small  watermelon  till  the  

time  of  birth. 

 Lady may possibly feel false 

labour pains. 

 

  



33 
 

 

THINGS TO REMEMBER 

 At conception 23 chromosomes from the father’s sperm unite with 23 chromosomes in 

the mother’s ovum 

 Only one chromosome determines sex; the mother’s sex chromosome is always an X 

(female), while the father’s chromosome may be a Y (male) or an X. 

 Each of the 46 chromosomes contains genes that determine the genetic makeup 

(genotype) of an individual. 

 Chromosomes contain the genes which determine all inherited characteristics. 

 The genotype is not necessarily the same as the phenotype (the outward appearance), The 

phenotype depends on genotype as well as how the environment has affected the 

expression of the genotype. An individual’s physical and behavioural characteristics are 

determined by both genetic and environmental factors. 

 Somatic cells are body cells whereas gametes are sex cells. 

 After conception nothing can be changed in the genetic material received by the child. 

 There are three stages of prenatal development: the germinal stage, the embryonic stage 

and the fetal stage. 

 The germinal stage (fertilization to 2 weeks) is the period of rapid cell division in the 

zygote.  

 The embryonic stage (2 to 8 weeks) is the period when major body systems and organs 

develop and is the most vulnerable time during pregnancy. 

 The fetal stage (8 weeks to birth) is characterized by the appearance of bone cells and 

changes in the body form. 

 Conditions in the prenatal environment can affect the foetus. 

 During the early weeks of life, the embryo is especially vulnerable to unusual or 

unnatural substances, called teratogen.  

 Teratogen is an agent, process or substance (such as German measles, X-ray 

photography, Thalidomide), that can cause birth defects or prevent normal development 

of a foetus, usually within the first three months of pregnancy. 
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QUESTION BANK 

Objective type questions 

1. The period of pregnancy is divided into _____________ trimesters. 

2. Rh disease can affect children born to mothers who are ___________ and their mates 

who are Rh positive. 

3. The endometrium is the lining of the _________ wall. 

4. The contributions of “nature” on development, is referring to the effects of ________. 

5. The specialized organ that provides nourishment and filters away waste products from the 

developing baby is called the _________. 

6. The first 22 pairs of chromosomes are called ______________. 

7. By the end of the first month of pregnancy, the embryo has a beating heart.  True/False 

8. The fluid in the amniotic sac nourishes the foetus until born.  True/False 

9. Teratogens interfere with the development of an embryo, producing a physical defect. 

True/False 

10. X-ray or other radiations are more dangerous in later part of pregnancy than in early 

pregnancy.   True/False 

11. Mothers over 20 years and 35 years of age have the lowest risk of early fetal loss. 

True/False 

12. Egg and sperm cells each contain_________ chromosomes. 

(a) 23 (b) 26 

(c) 43 (d) 46 

13. The visible appearance of an inherited trait is the 

(a)  chromosome  (b) reaction range 

(c) phenotype (d) genotype 

14. Implantation is complete 

(a) when fertilization occurs (b) at the end of the period of the embryo. 

(c) at the end of the period of the 

zygote. 

(d) at the end of the period of the foetus. 

15. Nutrients and wastes are exchanged between mother and the foetus through the 

(a) placenta (b) endoderm 

(c) ectoderm (d) mesoderm 
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16. ________ is a prenatal diagnostic procedure in which a sample of tissue is obtained from 

part of the placenta. 

(a) Ultrasound  (b) Amniocentesis 

(c) Fetal medicine (d) Chorionic villus sampling 

Answer the following questions in one word 

1. What are sex cells, which are sperms in males and the ova in females known as? 

2. Which independent units determine inherited characteristics and passed from one 

generation to another? 

3. In which technique, an egg is removed from a woman, fertilizing outside her body and 

implanted it in her uterus? 

Define the following in one sentence 

1. Genotype  

2.  Placenta 

3. Umbilical cord 

4. Teratogen 

Short answer type questions 

1. How do unborn babies receive their nourishment? 

2. What is the foetus? 

3. What is meant by “quickening”?  When does this usually first occur? 

4. How is the sex of   a baby determined? 

5. Difference between autosomes and sex chromosomes. 

6. Describe the timing and the major events associated with the period of the embryo. 

7. Differentiate between ultrasound and amniocentesis 

8. Discuss the effect of teratogen on prenatal development. 

Long answer type questions 

1. Explain the three stages of prenatal development. 

2. Describe the procedures used to monitor the prenatal development. 

3. Discuss various factors influencing prenatal development. 
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CHAPTER - 3   

BIRTH PROCESS 

As  the  new  born  develops enough  to  exist  independently,  the  muscles  of  the  

mother’s  uterus  push  to  expel  the  fetus  from  her  body.  The  uterine  contractions  that  

expel  the  fetus  and  the  placenta  are  known  as  labour and the process is called delivery. 

Child birth is a natural and universal phenomenon and yet an average woman has incomplete and 

distorted knowledge about it. Usually women think that childbirth is unbearable pain and danger. 

As a result during labour a woman’s negative attitude causes her entire body to tense up with 

fear.  Therefore, every woman should have correct knowledge about the birth process so that she 

may know how body system supports the birth process and how her positive attitude can make 

this process easy and less painful. In this chapter you will study about the following topics  

 Stages of labour 

 Types of child birth 

 Categories of new born babies 

 Stages of labour: At the end of the third trimester of pregnancy, the body of the pregnant 

woman begins to show signs that it is time for  the baby to be born. Before actual labour starts, 

the membrane surrounding the baby can rupture at the start or shortly before it. This is known as 

‘breaking of water’ or ‘bursting of water bag’ and it is painless. Once this happens, a pregnant 

lady must go to the hospital.  

Every labour and delivery includes certain stages, but each birth is unique.  There are 

three stages of labour. The first stage includes early labour and active labour. The second stage 

lasts through the birth, with the baby traveling down and out of the birth canal. The third stage is 

after the birth, when the placenta is delivered. 

1. Stage I-Dilation Stage: During this stage, the muscles of the uterus start 

to tighten (contract) and then relax. These contractions help to open cervix and as the  

cervix  opens,  the  baby  gradually  moves  down  into  the  lower  pelvis  and takes  

position  for  birth.  This is also called as Dilation stage. This stage has three phases: 

 Early phase: Early contractions are usually irregular, and they usually last less than a 

minute. The early phase of labour can be uncomfortable and may last from a few hours to 

days. 
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 Active phase: Contractions become strong and regular and last about a minute. This is the 

time to go to the hospital. The pain of contractions may be moderate or intense. 

 Transition Phase:  At this stage, the cervix will open completely. If there are no 

problems, the baby should be in position to be born. 

2.  Expulsion stage :  This   stage    lasts  from  few  minutes  to  three  hours.  The  

movement  of  uterus  changes  during  this  stage  as  contractions  now  push the  baby  

out  enough  the  pelvis  and  vagina. If  necessary,  the  doctor  can  perform  a  surgical  

procedure  called  an  ‘episiotomy’,  by  making  a incision (cut) to  enlarge  the  external  

opening  of  the  vagina.  This  is  done  to  protect  the  muscles  of  vagina  from  

excessive pressure.  During  birth  process,  the  baby’s  head  usually  emerges  first,  

followed  by  one  shoulder  and  then  the  other shoulder.  After  this,  rest  of  the  body  

slides  through  and  the  baby  is  born. 

3.  Placental stage:-  This  stage  is  also referred  to  as  the  ‘after birth’  stage.  It lasts for 

2 minutes to half an hour.  The contractions during this stage, expels the placenta out of 

the body.  The birth process is now completed and the baby is born. A gasp and a cry of 

the newborn start working of the lungs. The umbilical cord is cut and the baby is 

examined and weighed. The baby no longer needs a direct life support system as he or 

she can now breathe air and take milk. 

 

Fig.10. Stages of birth process  

Usually the first stage should not take more than 12-14 hours, the second stage 

should not be delayed for more than 4-6 hours and the third stage 30-45 minutes. The 

duration of these stages is usually longer in the case of the first child, compared to the 

subsequent ones. 
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 Types of child birth  

As the  delivery time approaches near,  the  baby  is  monitored  regularly  during  

checkups.  Baby’s heartbeat shall  be  checked  apart  from  monitoring  of  his  growth  and  

development.  The  position  of  the  baby  is  very  important  as  it  determines  the  type  of  

birth  process.  The common types of birth are as follows- 

(i) Natural or Normal birth: Here  the  baby  is  in the  normal  ‘head-first’  position,  

ready  for  the  delivery.  The baby lies facing the mother’s spine.  The  baby’s  chin  is  

tucked  into  the  chest,  so  that  the  narrowest  part  of  the  body is  born  first. 

(ii) Breech Birth:- Here,  the  baby  is  in  ‘bottom  first’  breech  position  with  head  up  

and  legs  crossed  in  front  position.  Most babies turn into a head-down position 

naturally but incase the baby does not naturally turn head down, instruments are generally 

used to aid breech birth, as there is a risk that the brain of the baby may get damaged 

during the birth process.  

           

Fig.11. Position of baby in Breech Birth 

 

(iii) The Caesarean Section : A  caesarean  birth  also called as ‘C-section delivery’, is  

chosen  when  complications  arise  in  normal  delivery.  The baby  is  delivered  through  

a  surgical  incision(cut) in  the  mother’s  abdomen  rather  than  through  the  vagina.  

The  major  reasons  for  caesarean section  are: 

If there is any kind of  delay in the birth process, from the normal 
duration, it should be considered serious as it could be an indication of  
developing some complication. 
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 If  the  baby  is  large  and  mother’s  pelvis  is  small 

 If  the  baby  is  premature   

 If  there  is  more  than  one  baby 

 If  the  baby  is  in  transverse  position  (baby  lie  across  the  uterus) 

 Inefficient  contractions 

With the improvements in surgical techniques and instruments, it is very safe to perform 

this operation. It is not essential that a woman who delivers through caesarean section once will 

surely have subsequent children through the same procedure. If the condition due to which 

caesarean is performed does not occur in the forthcoming pregnancies, the baby may be 

delivered naturally. However, a woman having a caesarean section delivery can have three such 

deliveries conveniently. A two years gap is generally advised between the first and the next 

pregnancy, as the scar has to heal well and be firmly united.  

 

Fig.12. Caesarean Delivery 

 

(iv) Instrument birth : In this case, the birth has to be aided by the use of surgical 

instruments. This is used when the size of the fetus is too large to come out of the birth 

canal spontaneously. Sometimes, the position of the fetus in the uterus is so that it 

becomes necessary to use the instruments, which are generally forceps and vacuum 

extractor.   

 Forceps delivery: Forceps look like two large spoons that the doctor inserts into the 

vagina and around the baby’s head during a forceps delivery. The forceps are put into 

place and the doctor uses them to gently deliver the baby’s head through the vagina. The 
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rest of the baby is delivered normally. 

 Vacuum extraction: A vacuum extractor looks like a small suction cup that is placed on 

the baby’s head to help deliver the baby. A vacuum is created using a pump, and the baby 

is pulled down the birth canal with the instrument and with the help of the mother’s 

contractions. The pump can often leave a bruise on the baby’s head, which typically 

resolves over the first 48 hours. 

 
Fig.13. Use of forceps and vacuum extractor in the process of delivery 

 

 Categories of new born babies  

The  normal length  of  time  for  a  pregnancy  is  40  weeks, which means that after 40 

weeks of pregnancy, the baby is fully developed and is ready to take birth,  but  for  some  

babies,  the  duration  can  be  much  shorter or longer. Depending on the duration of pregnancy, 

the new born babies can be categorized as 

 Pre term: 37 weeks to 38 weeks and 6 days 

 Full term: 39 weeks to 40 weeks and 6 days 

 Post term: 40 weeks and beyond 

 Small for date babies 

(i)  Pre-term:   Babies born  3  weeks   before  the  end  of  full  40  week  pregnancy  or  

who  weight  less  than  2500 grams  are  referred   to  as  pre - term  or  pre-mature  

babies.  Prematurity is also common when mothers are carrying twins. Twins  are  

usually  born  about  3 weeks  early  because  of  restricted  space   inside  the  uterus.  
 Characteristics of Pre-term Infants   

1. Low birth weight 
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2.  Too thin & bony 

3.  Body is only a little larger than the size of a hand  

4.  Sleepy and unresponsive  

5.  Poor sucking reflex  

6.  Usually irritable during the short, unpredictable periods in which he is awake.  

 
Fig.14.  A Pre-Term infant in NICU 

Premature babies may have more health problems and may need to stay in the hospital 

longer than babies born later. Some premature babies have to spend time in a hospital’s neonatal 

intensive care unit (also called NICU). This is the part of a hospital that takes care of sick 

newborns. 

(ii)  Full term babies: Babies who take birth after completing 39-40 weeks of pregnancy are 

called full term babies. These babies are born healthy and are at minimum risk of 

catching any infection or disease after birth. Such babies are also more active and are less 

likely to experience developmental delays, provided they get right kind of stimulation 

and support from parents. 
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Fig.15. A full term healthy baby 

(iii) Post-term babies: Babies who do not take birth even after completing 42 weeks of 

pregnancy are called post term babies. Post-term birth is also known as post maturity or 

prolonged pregnancy or post-date delivery. Fetal malnutrition is common because, after 

42 weeks, the placenta becomes weak and sometimes fall, due to which the child does not 

get the required nutrition. As the babies are fully grown, they usually take birth with the 

help of forceps delivery or caesarean section. Induced labour is the other issue which 

produces increased psychological stress on mother. 

 

 

Fig.16. Post-term baby  

(iv)   Small- for- date babies: These babies may be small in size or may have normal length 

but low birth weight. They can be pre-mature, full-term or post-term. These babies 

usually have intrauterine growth restrictions (IUGR) that can occur due to insufficient 
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flow of nutrients and oxygen needed for proper growth and development of organs and 

tissues. Babies need oxygen and nutrients from the mother. These travel to the baby 

through the placenta and the baby’s umbilical cord. If there is a decrease in the flow of 

oxygen and nutrients across the placenta to the baby, the baby may develop IUGR. 

Malnutrition is a big reason for birth of small-for –date babies. If the mother has a poor 

diet, has high blood pressure or has some other serious medical disease during pregnancy, 

the baby’s growth may be affected. However, most small-for-dates babies grow into 

perfectly healthy, normal children and adults.  

A Baby’s First Evaluation 

Soon after the birth, a new born’s physical condition is evaluated by using a rating scale 

called the Apgar Scale. It has five items on which a new born is rated. These are Pulse, 

breathing, muscle tone, responsiveness and skin colour. The infant is rated from 0 to 2 on 

each of these five items. A total score of 7 to 10 is considered normal. A lower score is a 

sign that the baby needs medical attention. Apgar test is done one minute after birth and 

repeated at five months after birth. 

 

 

  

ACTIVITY 

Visit a nearby maternity home or a maternity ward of a 

government hospital and observe the neo natal care facilities 

provided by these institutions. 
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THINGS TO REMEMBER 

 Labour  is  the  process  by  which  the  baby  is  expelled  from  the  mother’s  body.  A 

normal birth includes three stages of labour. 

 A caesarean birth is performed when medically necessary. 

 Last stage of delivery is shortest in duration. 

 Depending on the duration of the pregnancy, new born babies can be categorized as pre-

term, full term or post term babies. 

 Pre-term or premature babies are low birth babies, have more health problems and may 

need to stay in neonatal intensive care units. 

 

QUESTION BANK 

Objective type questions 

1. The shortest stage of labour is  

a. dilatation c. engorgement 

b. the expulsion stage d. the placental stage  

2. In a normal delivery, the baby is born 

a. face first c. after the expulsion of the placenta 

b. head first, with face downward 

 

d. when the mother's cervix is dilated 
to a score of ten on the Apgar scale 

3. During early phase of dilation stage, the contractions are usually _________ and last for 

less than ____________. 

4. In breech birth the baby is born in _________ first position. 

5. Babies with intrauterine growth restrictions (IUR) are called as ____________. 

6. A.P.G.A.R test can be conducted after one hour of delivery.   True/False 

7. Full-term babies are born after completing 40 weeks of pregnancy.  True/False 

Vacuum extractor is like a large spoon that helps to bring out head of the baby during 

delivery.          True/False 

Answer the following questions in one word 

1. What determines the type of birth process? 

2. What is the other name for normal birth process or normal delivery? 

3. How many years are generally advised between two pregnancies? 
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4. Pre term or pre-mature babies are born with weight less than how many grams? 

5. Post term birth is also known as? 

Define the following in one sentence 

1. Episiotomy  

2. Forceps 

3. After birth stage  

4. NICU 

5. Bursting of water bag  

Short answer type questions: 

1.  What  purpose  do  contractions  serve  in  the  first and  second  stage  of  labour? 

2.  Explain how third stage of the labour is completed? 

3.  What is a cesarean birth?  

4.   What is NICU and why is it used? 

5.  What are the characteristics of the pre-term infants? 

6.  Briefly describe the use of A.P.G.A.R scale. 

Long answer type questions: 

1.  Describe in detail the three stages of labour. 

2.  Discuss different types of birth processes. 

3.  Who are premature babies?  Explain why they need special care.  

**** 
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CHAPTER - 4 

POSTNATAL CARE OF MOTHER 

Postnatal period begins after delivery of the baby as well as the placenta and lasts up to 6 

weeks /40 days. Right postnatal care is very essential to make sure that both mother and baby are 

in good health. Childbirth is not just a medical event but also a psychological and social 

milestone full of meaning for the changing family. Adjustment to parenthood is a major 

developmental task of young adulthood. The new parents have to make economic and social 

adjustments and often they need to reassess and modify their existing relationships. Although our 

society pays more attention to the mother during pregnancy but a father is also likely to 

experience many of the same pleasures and concerns of expecting a child. 

In this chapter you will study about the following concepts of postnatal care of mother 

 Meaning of postnatal care 

 Purpose of postnatal care  

 Aspects of  postnatal care 

 Effects of parenthood on  mother, father and other family members 

 Meaning of postnatal care 

Pregnancy is a period when the would-be mother constantly takes care of the diet and 

follows doctor’s instructions so that to have a healthy baby and smooth delivery. There are 

anxious moments and many emotional changes that go on during pregnancy and at the time of 

child birth too. When the newborn arrives the attention gets carried off to the baby and most 

often the mother finds herself neglected.  

But the mother needs special attention for the next few weeks even after the delivery. Just 

after the birth the hormones of the mother are out of balance and the physical opening of the 

body for childbirth has affected her deeply even on emotional level. About half of all new 

mothers often get very tearful, lethargic and depressed a few days after the baby is born. It could 

be ‘postpartum depression’ and it is common to experience such mood swings due to sharp drop 

in hormone levels. The most helpful way of deal with this is to relax, and allow oneself to feel 

the positive emotions of motherhood. 

Postnatal care refers to the care of the mother during the period of time following the 

birth of a child. During the postnatal period, a number of physiological and psychological 

changes take place in the mother’s body. The mother recovers from the stresses of pregnancy and 
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delivery and gets ready to take care and nurture the newborn. This is the time for bonding 

between the baby and the family. Lactation is established and the reproductive and other organs 

of the mother return to their non-pregnant state. 

 Purpose of postnatal care  

Giving birth is an unbelievable experience and the most powerful emotional event of a 

woman’s life. But there is little time for mother to think about it because there is a helpless little 

baby needing her round-the-clock care. Therefore, the first few days after the childbirth can be 

very emotional and confusing time for both parents.     

After  the  baby  is  brought  home,  it  is  natural  for  most  of  the  attention  to  be  

focused  on  the  new  family  member. However, care  of  the  mother  is  just  as  important  as  

the  baby’s  emotional  needs  that  will  continue  for  several  weeks  or  months  after  the  

birth.  A  doctor  or  nurse  usually  explains  these  needs  before  the  mother  and  baby  go 

back home. Both mother and her newborn require consistent and adequate care during this 

period. This care is based on these principles: 

 Promoting the physical and emotional well being of mother and baby. Adequate diet, 

sufficient rest and sleep are important to get back to normal state of health. 

 Supporting a good mother and child bonding by responding quickly to crying baby and 

trying to soothe the baby right away. 

 Ensuring well-established breast feeding through sound methods of infant feeding and 

caring. Baby’s sucking behaviour should be observed and there should be no breast 

congestion or cracked nipples. 

 Encouraging and strengthening the mother’s confidence in herself to take care of herself 

as well as her baby. After normal delivery, a woman should be able to look after her own 

needs and the newborn with some assistance. 

 

 Aspects in Postnatal Care 

1. Physical  Needs  

Every woman needs time to recover from childbirth and regain fitness. Even if it is a 

natural vaginal delivery with no tearing, one is likely to feel injured and tired. There may be 

some aches and pains in odd places and the body is adjusting to the fact that she is no longer 

pregnant. The womb is shrinking back to its normal size, hormone levels have dropped and 
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breasts are producing milk to sustain the new baby.  She must also take good care for her child.  

The  best  way  to  accomplish  these  goals  is  through  confinement and rest,  nutrition,  

personal hygiene  and  exercise is as elaborated below:  

(i) Confinement and Rest 

Confinement is about keeping a new mother and her baby at home for a certain number 

of days or weeks after delivery. The tradition arose from the need to protect both mother and 

baby from infection and help the mother recover from the exhaustion of childbirth. Usually, a 

new mother and her baby are confined to their room for 40 days after childbirth in order to ward 

off any potential infection as well as allow her to build up her strength and recover from the 

strenuousness of childbirth. As the family support system is still strong in India, the family 

members take up the housework with the help of a domestic maid. The tradition is followed to 

protect both the mother and the baby from any infections. It also helps the mother to recover 

physically and mentally. 

For  the  first  few  days  and  weeks,  the  new  mother  is  likely  to  be  tired.  She is 

advised to sleep whenever the baby does.  This  helps  her  get  the  rest  she  needs,  even  with  

late- night  feedings. Many woman experience cramp like pain in the abdomen when the womb 

begins to contract and get back to its original position and size. This discomfort can be eased by 

a simple warm bath or a warm hot-water bottle held against the abdomen which helps to relax 

the muscles. During natural birth, the perineal area (the genital area between the vulva and anus 

in a woman), will have been stretched, so it will feel sore and bruised. Doing pelvic floor 

exercises will speed up the healing process and improve the flow of blood to the area. 

(ii) Nutrition 

 Eating  right  is  just  as  important  after  pregnancy  as  during  it. Special care should be 

taken to have a good and nutritious diet.  The diet of a new mother should be carefully monitored 

to restore the imbalances in the body, caused by childbirth. Her diet should aim at rejuvenating 

her body for added strength and health. All the families force the new mothers to have ghee and 

other fatty products; they assume that mothers can produce more milk by having ghee, but it is a 

completely false assumption. Fresh fruits, vegetables, meat, salads and fruit juices are a must for 

mothers. She should be given nutritious diet to increase her milk supply and to strengthen her 

bones and muscles. A  mother  who  breast-feeds  her  baby  should  be  sure  to  eat  the  number  

of  servings  from  all the  food  groups.  She should also drink plenty of liquids.   The food  she  
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eats  supplies  nutrients  for  the  baby  as well  for  her  own  needs.  Even  if  the  mother  is  not  

breast-feeding,  good  nutrition  helps  her  feel  well  and  regain  her  energy.  

  If she  needs  to  lose  a  few  extra  pounds,  her  doctor  can  recommend a  well-

balanced  diet  plan  to  control  her  weight. After a specific period of time the doctor would 

advise her some light exercise that she should follow. Mothers should not keep themselves 

confined to bed. They should move about according to the instructions of the doctor. 

(iii) Personal hygiene  

Newly delivered mother is prone to infection as the placental site is raw. Therefore, 

proper hygiene should be maintained and the new mother should be taught the hygienic 

techniques properly. In order to prevent infection the number of visitors should be kept to 

minimum, hands should be washed frequently and mother should be observed for any sign of 

fever. The mother should clean vulval parts each time after using the toilet with antiseptic lotion 

and boiled water. She should use clean pads to collect lochia (the genital discharge from genital 

tract after delivery). She should always wash her hands after cleaning herself as well as before 

handling the baby. The mother should take a daily bath and wear clean clothes. Her bed linen 

should be changed frequently and the environment should be kept free from dust and over-

crowding. 

New mothers are given a full body massage or maalish, once a day during the 

confinement time. A massage is very soothing for her tired body (bones and muscles) and 

stimulates the blood circulation. Massaging also helps her body cells and tissues to heal faster, 

thus making her calm and centered. After oil massaging hot water should be used for bathing. 

Hot water is poured on the lower abdomen and the pelvic area. Lukewarm water can soothe tired 

and aching muscles. Sometimes warm water can be boiled with neem leaves and used for 

bathing. Neem leaves are a natural antiseptic and help prevent infection.  

(iv) Activity and Exercise 

The mother should be encouraged to get up within 6-12 hours after delivery. Getting up 

and walking around is beneficial. This gives a feeling of well-being and promotes blood 

circulation. It will also help her to take care of the needs of the newborn. As soon  as  the  mother  

feels  able,  and  her  doctor  approves,  she  should  begin  mild  exercise.  At  first  this  may  be  

just  a  few  simple  stretches  while  lying  down.  Gradually other exercises can be added. 

Postnatal  exercise  helps  the  woman  return  to  her  normal  figure  and  correct  posture. With 
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a normal delivery, one can start with post-natal yoga after six weeks, right from the delivery 

date. Exercising is the best way to cut out the stress. Brisk walking and Surya Namaskara makes 

one feel good.  

2. Breast feeding and management of lactation  

Breastfeeding should be encouraged. It has many benefits and in addition to giving all the 

nutrients and essential elements to the child, it helps strengthen the emotional bonding between 

the mother and the child. Breast are developed and prepared during pregnancy for lactation. The 

actual secretion of milk also starts from the second day of delivery. The baby should be put to 

breast within one hour after delivery and should be fed regularly on demand. The maintenance of 

lactation to a great extent is dependent on the act of sucking. The quantity of milk secreted 

depends on the demand of baby, the greater the demand the greater would be the flow of milk. 

Also, the successful production of milk will depend upon the mother’s physical and emotional 

well-being, good nutrition and regular feeding. Emotional stress, illness and lack of nutritious 

diet will diminish the flow of milk and deprive the baby from receiving adequate nourishment. 

Two-three hours of breastfeeding is a must in a day for at least the first six-eight months. Breast 

feeding burns almost 800 calories a day so it can help mother lose pregnancy weight faster. It 

releases the hormone oxytocin, which helps her uterus return to its pre-pregnancy size and may 

reduce uterine bleeding after birth. Therefore, it is not just great for the baby, but even for the 

mother. It also helps the mother and baby feel close to each other and may help to prevent 

postnatal depression in mother. This relationship between mother and child lays the health and 

psychological foundation for years to come. 

3. Care of Bladder and Bowels 

Immediately after delivery for first few days, large amount of urine are excreted. The 

mother should empty her bladder regularly, as full bladder can cause excessive bleeding. The 

bowel movements of the delivered mother are usually sluggish and it may be necessary to give 

mild laxative to avoid constipation. However, if the mother’s food is rich in fibre, the laxatives 

may not be needed. 

4. Medical checkup 

 About  four  to  six  weeks  after  the  birth,  the  new  mother  should  have  a  postnatal  

checkup.  The  doctor  will  make  sure  that  her  uterus  is  returning  to  normal  and  that  there  

are  no  unusual  problems.  The  mother  can  discuss  any  question  she  may  have  about  
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caring  for  the  infant  or  adjusting  to  parenthood. Regular checkups after childbirth are also 

very important and she should not miss even one of them at any cost. These checkups usually 

include checking blood pressure, body temperature and the doctor will examine the condition of 

her stitches and cuts/tears and their healing . She must realize that her body is weak and any kind 

of pain or discomfort should be immediately reported to the doctor. If it was a cesarean 

childbirth, she has to be extra careful. Therefore, all new mothers are invited for check-up with 

their doctor about six weeks after the birth. This is usually done along with the baby’s six-week 

check. During this checkup not only the recovery of the mother is thoroughly examined but this 

is also the time for the mother to report her concerns related to any aspect of her recovery. Some 

tips are always provided by the doctor that would help the mother remain healthy mentally and 

physically and enjoy motherhood at the same time. 

5. Health Education 

Health education is important aspect of postnatal care of mother and child to demonstrate 

to mother how to bathe and feed the baby and do some postnatal exercises. Health education on 

importance of maintaining personal hygiene and diet is usually stressed. But special motivation 

to accept a family planning method should also be given as a part of postnatal care and 

counselling for proper spacing and planning of family. Repeated pregnancies at short intervals 

are prime cause of maternal morbidity and mortality. Furthermore, the multiple pregnancies lead 

to low birth weight babies. As a result, the health education should be an integral aspect of 

postnatal care. 

 Psychological Needs   

Having  a  baby  is  a  joyous  event,  but  also  a  stressful  one.  New  parents  should  

expect  to  go  through  some  unhappy  moods  after  the  birth.  Many  new  mothers  go  

through  a  few  days  of  mild  depression  sometime  after   the  birth.  Actually, new fathers 

often have these feelings as well. They may have feelings of   disappointment, loneliness, or 

resentment.  The first six weeks of postpartum care in a new mother’s life is very important to    

rejuvenate her mentally and physically. Tension or stress can interfere with the milk supply and 

affect the general wellbeing. If the mother is suffering from postnatal depression, simple 

techniques in order to combat depression, indigestion and insomnia helps in overcoming these 

blues. Also, it  helps  to  talk  over  their  feelings  with  each  other  and  with  sympathetic  

relatives  or  friends.  If  possible,  the couple  should  take  some  time  away  from  the  baby  
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for  short  periods and share their feelings and excitement as being new parents.  Taking  good  

physical  care  of  themselves  will also  help  lessen  the  occurrences of these mood swings. 

 Problems that a new mother may encounter 

New mothers can face the following postnatal problems: 

(i) Issues related to feeding the child 

(ii) Poor or inadequate feeding for the infant 

(iii) Pain or infection in stitches or scars, in case of cesarean baby 

(iv) Incontinence of urine and stools 

(v) Possibility of urine infections 

(vi) Bleeding problems 

(vii) Problems of depression and emotional instability 

Although these problems are disturbing and cause a lot of discomfort but most of them are 

curable through little care and medical consultation. 

 Postnatal care tips for cesarean mothers 

If the childbirth was through cesarean section, the following postnatal care tips should be 

considered: 

(i) It is important to take care of the stitches while moving or holding the baby. While 

holding baby or feeding him, take extra care of stitches and see that there is no kind of 

pressure on it. 

(ii)  If there is problem with the stitches, someone should help the mother in moving around 

and holding baby while feeding him. 

(iii)  There has been loss of blood during childbirth. Thus, increased intake of fluid is 

advisable, so that it can be recovered fast. Most often the mother is advised to take in 

more of fluid for the first few days or is given intravenous fluid. 

(iv)   Maintaining cleanliness, hygiene and monitoring the naval area and stitches is required. 

It is vital to watch out and report to the doctor, if there is any indication of infection. 

Also, it is important to keep in mind that after the child birth, it is extremely essential to take care 

of oneself along with paying attention to the needs and requirements of the newborn. Diet, sleep 

and proper rest along with right feeding will keep mother and the baby healthy and relaxed. 
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 Effects of parenthood on mother, father and other family members 

No doubt the transition to parenthood is one of the most important periods in the family 

life cycle. Also, there is considerable cultural pressure to take up this role. But parenthood 

requires many adaptations and adjustments in personal as well as family life. Accordingly, 

both the parents have to make some changes in their lives that may involve new roles and 

relationships.  

The attitude of parents as well as other members of the family towards having children is 

formed by the mind-set of the surrounding society. The enthusiasm for having a child differs 

from culture to culture. In some societies, children are valued as financial assets or as 

providers for the parents in their old age. At other times, children represent those who will 

maintain family traditions. Certain cultures accept children as necessary, a natural part of life 

about which one does not make conscious decisions. Often, sons are needed to carry on the 

family name, to assist the father and follow in his footsteps, and finally, to care for aged and 

ill parents. Although a daughter is a financial liability because her family must provide 

dowry, custom still requires that an Indian man have at least one daughter to give away in 

marriage. These cultural motivations and expectations form the basis for having children and 

expanding family.         

With the decision of having a baby the expectant mother has to adjust to the physical, 

psychological and social changes that come with motherhood. The new mother has to accept 

her new body image and the reactions of those around her. Some women experience a feeling 

of distance from her relatives and old friends. Also, they may be unsure about career plans 

following child birth, anxious about their ability to handle a child, fearful of the possibility of 

birth defects, concerned about the financial burden, or are uncomfortable with their changed 

self-image. Although, they may be eager to have the child, yet disappointed that they will 

have to share their time, energy and husband with someone else. If it is the birth of second 

child, the woman sometimes is uncertain if she will be able to fulfill the expectations of all 

ACTIVITY 
Create a poster, depicting health care of newly delivered mother 
and baby during postnatal period. List any five risk factors to 
normal recovery. 
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those who need her i.e. her first child, her husband, the new baby and also her job supervisors 

and colleagues. 

Compared to the major physical and emotional changes that mother undergoes, the 

father’s role seems less demanding. Fathers report feeling excitement and pride, but they also 

worry about the expected changes in their lives and in their relationships with their wives. 

They worry about the future and are concerned about their ability to support the growing 

family and about what kind of parent they will be. They tend to be just as concerned as 

mothers over whether the child will like and respect them and whether they will be able to 

meet the child’s emotional demands. Fathers struggle more to make new financial 

arrangements to handle the increasing expenses. Contemporary fatherhood often calls for 

increased involvement in child rearing and caring as well as more emotional support for their 

wives.  

Therefore, parenthood is a period of stress, change and adjustment. Such conflicts may be 

more intense in young parents, particularly those isolated from the social support of family 

and friends. But if the grandparents are available for support, this task becomes easier. Most 

grandparents look forward to the birth of a grandchild, especially the first grandchild. The 

experience of being a grandparent is unique for everyone. Grandparents often speak of the 

joy of being with their grandchildren. They enjoy watching their grandchildren learn and 

grow and being part of their lives. As grandchildren grow up; they also appreciate the fact 

that their grandparents love them no matter what.  Young parents can comfortably go back to 

their respective jobs if grandparents are willing to babysit and provide child care while they 

are at work.  

 

THINGS TO REMEMBER 

 Postnatal period begins after delivery of the baby and the placenta, and lasts up to 6 

weeks/40 days. 

 Both mother and her newborn require constant and adequate care during postnatal period. 

It  is  best  if  a  relative  or  friend  can  help  both  parents  with  the  baby  and  

household  chores  during this time. 

 The major aim of postnatal care is to prevent complications of postnatal period and rapid 

restoration of the mother’s health.    
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 Postpartum or postnatal depression is moderate to severe depression in a woman that 

begins after childbirth and usually lasts beyond six weeks.   

 Secretion of milk by the mammary glands which leads to breastfeeding is known as 

lactation.  

 Successful establishment of lactation is very important during this period. The more the 

baby sucks, the greater will be the flow of milk.  

 Adequate diet as well as sufficient rest and sleep are important for the newly delivered 

mother’s recovery and well being, and also for production of adequate amount of milk to 

nourish the baby. 

 Maintenance of personal cleanliness and some amount of activity/ exercise aids her 

recovery. 

 A full bladder and constipation contribute to excessive bleeding and can cause 

complication. 

  It is important to watch the mother’s and the newborn’s well-being and attend to any 

complaints of being very tired, excessive bleeding, loss of sleep, headache, child not 

sleeping or feeding etc. 

 Special motivation to accept a family planning method should also be given as a part of 

postnatal care and counselling.   

 

QUESTION BANK 

 

Objective type questions 

1. __________   period begins after the third stage of labour. 

2. The discharge from the genital tract after delivery is called _________. 

3. After delivery, the height of uterus should __________ in size to return to its non-

pregnant state. 

4. Newly delivered mother is prone to __________ as the placental site is raw. 

5. If delivered mother shows symptoms of fever it is indicative of some kind of 

___________.   

6. If the mother looks lethargic and tearful, it could be postpartum____________. 

7. Care of breast and perineum is important during postnatal period.  True/False 
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8. Woman should continue with iron-folic acid tablet following delivery. True/False 

9. Special motivation to accept a family planning method should also be given as a part of 

postnatal care and counselling.  True/False 

10. Newly delivered mother should not empty her bladder frequently.    True/False 

11. The newly delivered mother and mother should always be crowded with people and 

things for safe recovery. True/False 

12. Heavy exercise and stress are needed to restore the normal wellbeing.  True/False 

13. Involution or reduction in the size of uterus may be aided by  encouraging  

(a) postnatal exercises (b) preventing infection 

(c) a good diet (d) all of the above 

14. Breast feeding  helps newly delivered mother in  

(a) involution (b) family planning 

(c) weight management (d) all of the above 

15. The  genital discharge after the delivery is called  

(a) lanugo (b) colostrum 

(c) lochia (d) vernix caseosa 

16. The first milk produce by the mother’s breast is known as  

(a) discharge (b) lochia 

(c) whey (d) colostrum 

Answer the following questions in one word 

1. What is the period after delivery of the baby and placenta known as? 

2. What does keeping a new mother and her baby at home in isolation refers to? 

3. Which hormone helps uterus return to its pre-pregnancy size? 

Define the following in one sentence 

1. Postnatal period 

2. Lactation 

3. Postpartum depression 

 

Short answer type questions 

1. Explain importance of maintaining personal hygiene during postnatal period. 
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2. Give importance of rest and sleep in restoring the normal well being of newly delivered 

mother. 

3. Discuss the benefits of breast milk. 

Long answer type questions 

1. What are some of the effects of parenthood on mother, father and other family members? 

2. What are risks of lack of appropriate postnatal care of mother and baby? 
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CHAPTER - 5 

CARE OF NEWBORN 

A newborn is an infant who is only hours, days or up to a few weeks old. After the birth 

of the child postnatal life begins. The newborn is no longer completely dependent on the 

mother’s body for life support. After birth many changes take place in the circulatory system of 

the infant so that it can survive on its own. Many specific features start functioning in the body 

of the newborn and he needs special care and attention. The care of newborn is a very sensitive 

issue which needs thorough knowledge about general care and various developmental 

milestones. Therefore, after reading this chapter you shall be better able to understand the 

following concepts related to the care of the new born: 

 Characteristics of Newborn 

 Neonatal reflexes 

 Feeding, bathing and clothing of newborn 

 Immunization 

 Developmental milestones and delays 

 Characteristics of Newborn 

1. General appearance: In general, a newborn baby looks a little odd shape.  

2. Weight:   Average weight of a new born is 2.8 kg for Indian babies (range 2.5 – 3.2 kg). 

Babies below 2.5 kg at birth are considered to be low birth weight and need special care 

and attention. Newborn loses some weight shortly after birth. This weight  is usually 

regained within 10 to 12 days. 

3.  Length: Average length of a new born is approximately 50 cm. It is important to 

remember that small women have small babies and many genetic factors also play  role 

in determining the length of the baby. 

4.  Head: The newborn baby’s head appears large for the body and may have an elongated 

shape or appear to have some ‘bumps’. Because of pressure before or during birth, the 

baby’s head may be temporarily misshapen.  Normal head shape usually returns by the 

end of the first week.   

5.  Heart beats:  Usually the heart rate is 120 – 140 beats per minute. 

6.  Respiratory rate (breathing):  It is faster than adults, usually 30 – 40 breaths / minute. 

Breathing may be noisy or stop for many seconds. This is not uncommon. 
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7.  Face: The newborn typically has fat cheeks, a short, flat nose and a receding chin. These 

features are useful for sucking purpose because the nose and the chin are out of the way. 

8. Skin: The skin is thin and dry. The skin is coated with a white substance that acts as 

an antibacterial barrier.  This is the natural product of his own skin and was there before 

birth to protect him while lying in the waters within mother’s uterus. The first bath 

usually removes this but no harm is done even if it is left on his skin for some time. 

9. Hair:  As all people vary, so does their hair. The baby may have lots of hair or none at 

all. It depends on familial and racial factors. 

10.  Colour: Depending on the parents, the skin colour of newborn varies. In general, 

newborn babies look flushed and pink all over. However, the palms and soles of the feet 

may look dusky or little bluish. 

11. Eyes and vision: Newborns have immature eye muscles. They can see (particularly at 

close range), but can't organize the visual images into meaningful shapes. However, in 

the first two months, they are attracted by bright light, primary colours, stripes, dots and 

patterns. The human face is the first 'object' they recognize. Over the first three months, 

they begin to recognize particular faces and other things (like their toys). 

12. Hearing: The sense of hearing develops even before birth. Newborns can respond to the 

tone of voice rather than words themselves. A loving voice calms them. A loud and angry 

voice alarms them. Therefore, the newborns should always be addressed with loving and 

soft voice.   

13. Smell: Since a baby remains underwater until birth, the sense of smell does not have 

much chance to develop. However, within ten days they can distinguish by smell their 

own mother from another person. 

14. Taste: The sense of taste develops rapidly. Through their sucking behavior, a baby can 

feel the differences in taste of water, sugar solution, salt solution and milk. 

15. Sleep: Comfortable sleep is very important for a baby’s growth.  The amount of time the 

infant sleeps decreases considerably during the first year. A newborn may sleep for 12 

hours or more in a day but by one year, a baby often has as few as two or three sleep 

periods. Parents must provide a good place to sleep. Before putting a baby to bed, clean 

the bed sheet and change baby’s diaper. Place the baby in bed with adequate covering. 

For a normal baby, never use any kind of sleep medicine. 
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16. Bodily movements: Infants in the first eight weeks have no control over their 

movements and all their physical activity is involuntary or reflex e.g. sucking, grasping 

and pulling to stand are all reflexes. They move their bodies while they are awake, but 

they do not yet know how to make each part of their body move. However, by about 

eight weeks, they start lifting their heads when lying on their tummy and acquire greater 

control over their bodily movements.  

17. Speech and language: For the newborn, crying is only their means of communication It 

is important to respond to the baby’s cry as soon as possible so that they begin to 

understand that you are there for them. By seven or eight weeks, they begin to discover 

their voice and make cooing noises and vowel sounds Even by about eight weeks, they 

will listen to what you say, then make noises back as they 'talk' to you. 

 

 Neonatal reflexes 

Nature has helped newborns to handle their needs involuntarily until they learn to do 

things voluntarily. Babies are born with reflexes that are also called ‘automatic’ responses, such 

as sneezing and yawning.  Some  of  the  reflex  actions  continue  throughout  life  while  others  

are  temporary. These help the baby’s body to function. All the reflexes help the neonate to 

adjust to the new environment and to survive e.g. rooting reflex allows the newborn to reach for 

the breast or bottle while sucking reflex is associated with feeding and important for baby’s 

The Amazing Newborns 
 Don't understand what is happening to them and do not realize 

they are a separate person. 
 Don't know who is feeding them, or who helps them when they 

cry. 
 Cry when they are hungry or tired, but don't know they are 

being cared for. 
 Can feel, but not think. 
 Smile by five to seven weeks. 

Sleep lets infants regain energy after their active periods. During 
sleep, the body repairs itself and builds new cells for growth.  
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health. Some of  the  important  reflexes, their description and when do they disappear naturally 

is described in the following table: 

TABLE 3.: Description of neo-natal reflexes  

Reflex Description Disappearance

Rooting 

 

When Baby’s cheek is stroked near the 

corner of his mouth, he will turn his head 

toward the touch, open his mouth and make 

sucking movements. This  response  is  

completely  automatic  and  helps  the  baby  

find  food. This  reflex  stops  when  the  

child  becomes  aware  of  the  

surroundings  and  use  their  eyes  to  

search  for  the  bottle  or  mother’s  breast. 

4 months 

 

Palmer Grasp 

 

When a  newborn’s  palms  are  pressed,  

his  fingers  will  curl  and  hold  your  hand  

tight.  The  grip is  so  strong  that  the  

newborn  can  be  lifted  of  the  bed.   

4-6 months 

 

Moro/Startle Reflex 

 

While lying on his back, if baby is 

troubled/shocked  by a loud noise or if his 

head suddenly drops slightly, he will arch 

his back, hold back his head, extend his 

arms and legs and then draw them in toward 

his body.  

2-3 months 

 

Babinski Reflex 

 

http://www.indianapolisdoula. 

com/tag/babinski-reflex/ 

When the sole of baby’s foot is stroked, his 

toes will first fan out, then curl inward. 

8-12 months 
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http://nursingcrib.com/nursing-

notes-reviewer/maternal-child-

health/newborn-reflexes/ 

Sucking Reflex 

 

 Permanent 

 

Walking/Stepping 

 

When Baby is held upright under his arms, 

with his head supported, she will lift one 

foot after another in a walking/stepping 

motion, provided his feet are touching a flat 

surface. 

2 months 

 

 

 Feeding, bathing and clothing of newborn 

Being a good parent starts with understanding the baby’s needs. The newborn is 

completely dependent upon others for care. Parents and others who provide care, must 

understand baby’s needs and develop skills to meet them. The very first and the most important 

skills needed are related to bathing and feeding a baby.  

1. Feeding a Baby:  Milk is the most natural and an important part of young child's diet. 

The newborn baby is usually breast-fed. The first food the child gets from the breast is 

known as colostrums. It is rich in protein and gives the child immunity against number of 
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diseases. If the nursing mother feels that the breast milk is insufficient for the growing 

needs of the child then she should supplement it with bottle-feed. In first few weeks of 

life, a baby feeds six to eight times or more in a day. By the second or third month, a 

regular pattern emerges and with time late-night feeding is no longer needed.  

If mother is giving bottle feed, she must keep in mind some important instructions 

as mentioned below : 

(i) The feeding bottle should be properly sterilized. 

(ii) The bottle and the nipple should be cleaned with bottlebrush and good detergent and must 

be boiled for five minutes.  

(iii)  After giving feed, the child should be kept upright for burping, which help in removing 

swallowed air.  

 

 Supplementary Feeding : After 3-4 months, in addition to breast milk juices, cereal 

foods like suji kheer, mashed seasonal fruits, strained water from cooked moong dal 

should be given. From 5-6 months, seasonal vegetables can be boiled or steamed before 

giving and mashed boiled potatoes can also be added to daily diet. From 7-8 months and 

as soon as teething begins, the child should be encouraged to chew and bite. Foods like 

khir, khichari, curd, dalia etc. are relished by the child. Soft vegetables like cucumber, 

carrot or a piece of soft rusk can be given to the child as it reduces irritation of gums. 

From 9-10 months, in addition to the diets mentioned above softened chapati in milk or 

dal can be given before the end of the child's first year.  

 

2. Bathing the Child  

Children love to take bath. A bath helps to keep a baby clean and healthy. A newborn is 

Infants have very specific nutritional needs. They need: 
 Enough calories for rapid growth 
 Food that contain all nutrients  
 Food that is easy to digest 
 Adequate amount of liquid 

Upto 4-6 months breast milk can meet the baby’s nutritional requirements 
for growth and development. 
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given sponge bath until the naval heals. This takes about two weeks. After that a tub-bath may be 

given very carefully to ensure safety. In both the cases, before giving bath, assemble all the 

things nearby you i.e. sponge, bathing tub, water according to season, soap, cotton wool towel 

clothes, nappy, pins, baby powder and lotion.  

 Massaging:  Massaging the child with oil is a wonderful way to build a loving bond of 

trust. It also stimulates baby’s blood circulation and helps to improve the digestion. Massage is 

best done when the baby is relaxed and is not hungry or tired. Best time is to massage before 

giving bath. A baby can be massaged with clothes or naked. A naked massage gives skin to skin 

contact that babies enjoy. The strokes while massaging should be kept soft.  

While giving bath, the important points to be kept in mind are as follows: 

1. Always keep the child's head above water  

2. Be careful that you do not get soap and water into his eyes. 

3. Clean the child's body creases nicely.  

4. After giving bath wipe the child's body with clean soft towel. 

5. Put the powder on your palm and apply on child's body. Avoid overuse of powder as it 

may cause irritation. 

6. Use cotton wool swabs to clean only the outer areas ears and nostrils.   

7. Clean the child's mouth with water after every feed.  

8. Never put kazal in the eyes of the child.  

 

 

 

 Care of umbilical cord: The care of umbilical cord is very important after the birth of the 

child. The cord and the surrounding area must be cleaned with spirit and some anti-biotic 

Bath time safety tips 

1. A baby should never be left alone while bathing, even for few moments. 
Drowning can happen very quickly, even in shallow water. 

2. Make the baby sit in the tub. Climbing or standing is dangerous. 
3. Check the water temperature before the baby is placed in the water. 
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powder must be applied. After 6-7 days the cord will dry up and fall off.  

 Clothes for the Child: It is very important to choose clothing according to the temperature 

in the room, rather than the season of the year. The newborn’s clothing needs are minimal. In 

warm or hot weather (if there is no air condition), the baby may wear only a diaper or a shot 

sleeved undershirt whereas, in a cold weather warm outer garments or blanket can be added. 

The clothes for the young child should be comfortable. These should be loose enough and 

easy to put on to the child. Zips, frills, hooks, neck strings should be avoided. Dresses should 

be made of cotton fiber.   Always change the diaper when the child urinates, otherwise the 

child will develop a severe diaper rash, which is very painful.  

 

 

 Immunization of  the child   

Parents feel concerned when their children are exposed to any kind of health hazard. 

Hundreds and thousands of children in India die because of various communicable and non-

communicable diseases. Those who do not die, they develop lifelong and permanent disabilities. 

The natural resistance to fight a disease is very low in children, specially, in the new born. 

Therefore, it is duty of the parents and the care takers to protect young children from various 

health hazards.  

The Government of India and the Indian Academy of Paediatrics (IAP) recommend some 

vaccinations that are compulsory for every child. Here is the list of the vaccines followed by the 

diseases they protect the child against: 

TABLE 4: Description of different vaccines and protection against diseases 

Sr. No Name of the Vaccine Protection against 

1.  BCG  Tuberculosis 

2.  DPT Diphtheria, Pertussis and Tetanus, 

(whooping cough) 

3.  Hepatitis A vaccine  Hepatitis A 

ACTIVITY 

Using pictures from magazines, find examples of positive and 
negative features of infant’s clothing. Cut out and paste pictures on 
a sheet, indicating why they are good or poor choices. 
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4.  Hepatitis B vaccine  Hepatitis B 

5.  Hib vaccine  Haemophilus influenzae type B 

6.  MMR  Measles, mumps, rubella 

7.  OPV (oral polio) and  

IPV (injectable polio vaccine)-   

Polio 

8.  Rotavirus vaccine   Rotavirus 

9.  Typhoid vaccine  Typhoid 

 

As the child grows, the immunity to fight against diseases decreases and it is essential to 

give secondary or booster does. All medicines, including immunizations, can occasionally cause 

some mild side-effects. One should not worry if the baby does have side-effects. They usually do 

not last for long. The vaccine of DPT, IPV, PCV and Hib may produce some side-effects. They 

usually appear within 24 hours.  However, the baby may:  

 have a mild fever 

 have pain, swelling or redness at the site of the injection 

 feel sick or vomit 

 have diarrheoa 

 

 

TABLE 5: Immunization schedule for children 

Vaccine 

Name 

Recommended Age 

Birth 6-8 

weeks 

10-16 

weeks 

14-24 

weeks 

6 

months 

9 

months 

9-12 

months 

12 

months 

15 

months 

16-18 

months  

18  

months 

2 yrs 4-6 yrs 

B.C.G.   dose 1              

OPV dose 0    dose 1 dose 2       dose 3 

IPV  dose 1 dose 2 dose 3      booster    

Hep B dose 1 dose 2   dose 3         

DPT   dose 1 dose 2 dose 3      booster   booster 

HIB  dose 1 dose 2 dose 3      booster    

PCV  dose 1 dose 2 dose 3     booster     

Rotavirus  dose 1 dose 2 dose 3          

Measles      dose 1        

A vaccine contains the disease producing organisms in weakened 
form which when enters into the body, will stimulate the 
formation of antibodies. This process is called immunization 
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Hep A        dose 1   dose 2   

Chickenpox         dose 1     

MMR      dose 1   dose 2     

Meningitis            dose 1  

Typhoid       dose 1     booster booster 

 

The MMR vaccine can occasionally cause some mild side-effects about six to 10 days 

after the injection. The child may develop a rash. It doesn't mean he has measles. He is just 

having a reaction to the live but weakened virus in the MMR vaccine as his body is building 

immunity against the disease. There is chance that all immunizations may cause a fever. 

Occasionally, young children with a high temperature develop convulsions (seizures or fits). 

These are rare, but if the child develops a fever after having an immunization, consult the doctor 

so that he can treat the fever straight away. With all immunizations, there is an extremely rare 

possibility that the child may have a severe allergic reaction. If the child is mildly ill, the vaccine 

can be given but if severe viral infection is already there, it is advisable to wait, till the child is 

fully recovered.  

 

 

 

 Developmental milestones  

A developmental milestone is an ability that is achieved by most children by a certain 

age. Developmental milestones can involve physical, social, emotional, cognitive and 

communication skills such as walking, sharing with others, expressing emotions, recognizing 

familiar sounds and talking.  The milestones are different for each age range. For every 

developmental milestone, there is a normal range in which a child may reach that milestone. For 

example, walking may begin as early as 8 months or as late as 18 months and be considered 

ACTIVITY 

Conduct a survey in your locality. Talk to ten families who are well-off 
and ten who are very poor. Both the families should have children below 
five years of age. Ask them about immunization schedule of their children 
and record how many children were vaccinated in both sets of families. If 
you find any difference, explore he reasons for it. 



68 
 

normal. If a child is not able to walk even after 18 months then the parents must consult the 

doctor as it indicates developmental delay. 

Types of Developmental Milestones 

There are four basic categories for developmental milestones: 

1. Physical milestones involve both large-motor skills and fine-motor skills. The large-

motor skills are usually the first to develop and involve large muscle activities like sitting 

up, standing, crawling and walking. Fine-motor skills involve fine movements such as 

grasping a spoon, holding a crayon, drawing shapes and picking up small objects. 

2. Cognitive milestones are centered on a child's ability to think, learn and solve problems. 

For example when an infant learns how to give response to facial expressions and when a 

preschooler learns the alphabet- these are both examples of cognitive milestones. 

3. Social and emotional milestones help children to gain a better understanding of their 

own emotions and the emotions of others. These milestones also involve learning how to 

interact and play with other people. 

4. Communication milestones involve both verbal and nonverbal communication. A one-

year old when learns to say his first words and a five year old learns some of the basic 

rules of grammar, they are achieving important communication milestones. 
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Fig.17. Developmental milestones of children from birth to 3 years 

Developmental Milestones/Guidelines for Growth during Infancy 

1. Birth to six months 

 Motor, Auditory, and Visual skills 

 Holds up his head 

 Grasps a rattle or a toy 

 Rolls from his back to his side 

 Sits with hand support 

 Pulls to a sitting position while holding an adult’s finger 

 Follows moving objects with his eyes 

 Focuses his eyes on small objects 

 Begins to reach for objects 

 Picks up blocks 

 Transfers objects from hand to hand 

 Reacts with a start to loud noises  
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 Turns his head in the direction of a bell 

 Turns his head toward the sound of a voice 

 Responds to a voice with activity 

 Language and Cognitive Skills 

 Babbles and coos 

 Makes simple sounds like ’ahhh’ and ‘oooh’ 

 Says one sound repeatedly 

 Smiles, giggles, and laughs 

 Attempts to make a variety of sounds 

 Makes sounds when attended to 

 Smiles in response to attention 

 Shows eagerness by making sounds 

 Fusses when a favourite toy is removed 

 Reacts to the sight of a toy 

 Shows awareness of a change in routine 

 Attempts to repeat motions 

 Reacts to strangers  

 Self-concept skills 

 Inspects his own hands 

 Brings things to his mouth 

 Focuses his eyes on his moving hands 

 Smiles at a mirror images 

 Makes sounds to mirror images 

 Anticipates feeding time 

 Picks up a spoon 

 Feeds himself  

 Lifts a cup with a handle 

 Looks directly at a person’s face 

 Recognizes parents and other familiar people 

 Reaches for familiar people 

 Smiles in response to facial expressions 
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2. Six to Twelve Months 

 Motor, auditory and visual skills 

 Bounces up and down in a standing position 

 Sits unsupported 

 Pulls pegs from pegboard 

 Rolls a ball while sitting 

 Crawls rapidly 

 Climbs on stairs 

 Stands unaided 

 Moves his hand to follow what his eyes focus upon 

 Picks up small objects with his thumb and finger 

 Puts a few  blocks in a cup 

 Bangs two blocks together 

 Looks at pictures in a book 

 Drops small objects into containers 

 Responds to tones and inflections in voices 

 Recognizes familiar words and responds accordingly 

 Shakes a bell in imitation 

 Stops an activity after hearing “no” 

 Shows interest in certain words and gestures 

 Language and cognitive skills 

 Imitates speech sounds 

 Combines two syllables like “Dada” or “Mama” 

 Imitates the sounds of animals 

 Says the first real words other than “Mama” and “Dada” 

 Attracts attention by making noises 

 Imitates clapping hands 

 Waves “bye-bye” 

 Follows simple directions 

 Understands “no” 

 Shakes head to indicate “no” 
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 Pulls strings to obtain a toy 

 Finds a block hidden under a cup 

 Knows the meaning of “Dada” and “Mama” 

 Squeezes toys to make squeak 

 Looks to find toys no longer in sight 

 Self concept-skills 

 Seeks or demands attention 

 Pushes away another’s hands to keep a toy 

 Holds his arms in front of his face to avoid being washed  

 Holds his arms out to be picked up 

 Sucks on soft foods from a spoon 

 Holds, bites and chews a cracker or a biscuit 

 Feeds himself with his fingers 

 Drinks from a cup with help 

 Responds to gestures 

 Repeats a performance when laughed at 

 Cooperates in dressing by holding out his arms 
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THINGS TO REMEMBER 

1.       After the birth of the child postnatal life begins. 

2. Newborns possess specific characteristics. They need love and care for optimum 

development. 

3. Babies can remember sounds and tastes that they experienced in uterus. 

4. Reflexes help the neonate to adjust to the new environment and to survive. 

5. Some of the reflexes continue throughout life while others are temporary. 

6. Complete immunization is important to protect babies from various diseases. 

7. Developmental milestone is an ability that is achieved by most children by certain age.  

 

QUESTION BANK 

Objective type questions 

1.  Of all the senses, which is the least functional at birth?  
a. hearing c. taste  

b. sight d. smell 
 
2. At the time of birth, a baby has a lessened sensitivity to  

a. heat c. pain  

b. cold d. odor 
  
3. During the first few days after birth, a mother's breasts produce a high-protein milk which 

is rich in preventative antibodies. This milk is called 
a. anoxia c. hyaline 

b. fontanel d. colostrum 
 
4. Neonates have an extraordinary range of inborn behavioral responses called  

a. reflexes c.  interactional synchrony 

b. cutaneous sensations d. differential reactions  
 
5. If an object is touched to the sole of a newborn's foot just behind the toes, the plantar 

reflex will likely cause the baby to 
a. curl the toes under c. flex the leg quickly toward the body 

b. kick the object away  d. push against the object  
. 

6. The sense of hearing develops only after the birth.   True/False  
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7. Cry is the only way by which a newborn communicates.  True/False 

8. Reflexes are also called ‘automatic responses’.   True/False 

9. Colostrums contain substances which promote the growth of the infant and prevent 

infection.        True/False 

10. A vaccine should be given even if the child is severely unwell.        True/False 

11. ____________ reflex appears when there is stimulation in foot. 

12. A neonatal period refers to the first ____________ weeks after birth. 

13. __________ reflex helps the newborn to reach for the breast. 

14. BCG protects children against_______________.  

Answer the following questions in one word 

1. What is the average weight of Indian newborn babies? 

2. What is the only mean of communication for the newborns? 

3. Name the first food the child gets from the breast immediately after birth. 

4. Which is the best time to give massage to an infant? 

5. At what age a child says the real words other than ‘Mamma’ and ‘Dada’? 

Define the following in one sentence 

1. Newborn 

2. Moro reflex 

3. Supplementary feeding 

4. Physical milestones 

Short answer type questions 

1. Write a short note on supplementary feeding. 

2. What important points must be considered while bathing a young child? 

3. Define immunization. Why it is important? 

4. What do you mean by developmental milestones? 

5. What points should be kept in mind while selecting clothes for young child? 

Long answer type questions 

1. Discuss in detail the characteristics of a new born. 

2. What are reflexes and why they are important?  Explain different reflexes present in 

neonates. 

3. Describe the most essential baby care activities. 



75 
 

4. Enlist which developmental milestones must be achieved by a child up to the age of six 

months?    

**** 
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CHAPTER – 6 

INFANT STIMULATION 

Beginning at birth, the early years of a child’s life are learning years. Learning that takes 

place during these years provides the foundation for all future learning. The caring and nurturing 

relationship which mother develops with her baby during this period has a lasting effect on the 

child’s life. Babies grow and develop in all areas of development. Physically they gain height 

and weight as well as gain control over gross and finer muscles of their body. Socially, they 

begin to form attachments with others around who participate in their rearing. Emotionally, also 

babies express many feelings and learn that they can be comforted. Cognitively, they begin to 

understand how things work. Babies also learn new ways to talk with mother and other people 

around. 

In this chapter you will study about the following concepts of infant stimulation 

 Importance of mother-child interaction 

 Bonding or attachment 

 Developmentally appropriate play material 

 Common childhood ailments 

 Mother-child interaction 

All the children do not achieve all the skills at the same time but it is important to engage 

babies in many positive interactions to help them learn. Most of the mother-child interactions 

happen during care giving routines such as diapering, feeding and going to sleep. These 

interactions are very important as they determine the quality of relationship between the mother 

and the child. If the mother responds quickly to a crying baby and tries to pacify the baby 

immediately, it strengthens their bonding and creates mutual trust in their relationship.  

Therefore, it is at all times important for a mother to make warm and caring gestures 

while taking care of baby in routine. Love and affection are very real needs of all babies and mother 

should always smile back at the baby when the baby smiles at her. She should truly enjoy the 

baby care and spending time with the baby. Cuddling and rocking the baby, holding babies while 

feeding from a bottle and gently tickling and laughing with the baby, are very positive gestures. 

By doing so the mother is assuring the baby to learn that he is cared for and can have complete 

trust in his family. 
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 Bonding or Attachment 

Bonding refers to the mutually satisfying emotional relationship between mother and her 

baby. The new born is born with certain emotional needs. Therefore, the formation of lifelong 

emotional ties between parents and the newborn is a natural process.  This process is called 

‘bonding’.  Generally a healthy  baby  is  placed  in  the  mother’s  arms  or  on  her  stomach 

immediately after the birth.  This lets the   baby  feel  the  mother’s  skin  and  hear  her  

heartbeat  and  voice.  If both, the mother and father are present after birth and enjoy caressing, 

cuddling and talking to the baby, the baby too focuses on the mother’s/father’s face. This 

bonding phenomenon is also experienced by new fathers after childbirth but is referred to as 

‘engrossment’.   

If the baby is breast fed within minutes after birth, the baby knows instinctively what to 

do.  Although  the  mother’s  breasts  do  not  supply  milk  yet,  they  secrete  a  fluid  called  

colostrums which the baby sucks.  The  colostrums  is  rich  in  antibodies  to  protect  against  

disease.  Nursing the baby is a mutually satisfying act for the mother and baby. It helps in the 

emotional bonding of mother and baby as well as it helps mother’s uterus to shrink back to its 

normal size. 

Thus, bonding  is  not  limited  only to  the  moments  soon after  the birth, but extends to 

all the moments in future when the  parents  hold,  cuddle,  and  talk  to  their  baby  during  the  

first  days  and  weeks. This bond between the parents/ caregiver and the baby gradually becomes 

stronger and everlasting. Attachment relationship refers to this bond that babies form with 

caring, attentive and supportive adults. During the second half of the first year children began to 

differentiate in the caregivers and the strangers in their environment. An infant’s fear of strangers 

or of being separated from the caregiver is termed as stranger anxiety or separation anxiety,  

 Developmentally appropriate play material 

Development during infancy is a complex and dynamic process. For infants to do well, 

they must have their basic needs met by their environment. They must get adequate sleep, feel 

safe, receive consistent care, and have appropriate stimulating experiences through 

developmentally appropriate play material.  ‘Developmentally appropriate play material’ refers 

to the play material which matches the developing abilities of the growing baby and is age 

appropriate as well as individually appropriate. Usually infants learn to play through their own 

actions and their contact with people around them. Babies like to play with adults who talk, sing, 
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and laugh with them, and help them explore the world around by carrying them from room to 

room, and crawl on the floor with them. The foundation for oral language development is laid 

when adults smile and talk to the baby during playful interactions and babies give responses to 

the words and actions of caring adults. Apart from this is important to begin reading and 

enjoying picture books with children and listen to different kinds of music with babies and sing 

to them. Babies also benefit from floor time when they can safely roll around and explore. Once 

a baby begins to crawl, toys that can be pushed or rolled and chased across the floor encourage 

physical activity and interaction with other people. 

Toys for infants should be bright, colourful and attractive for e.g. mobile hanging over 

their beds and pictures on the walls. They can begin to handle safe toys—soft ones to feel and 

chew on, and toys that rattle and make other sounds. Toys need to be safe to chew because many 

babies explore with their mouths. 

For infants, playing stimulates their five senses, and helps them learn and develop. 

Playing with an infant or infant stimulation includes activities that stimulate infant’s sense of 

sight, sound, touch, taste, and smell. Infant stimulation can also improve infant’s curiosity, 

attention span, memory, and nervous system development. Infants who are stimulated are known 

to achieve their developmental milestones faster, have better muscle coordination, and possess a 

more secure self- image. 

It is not necessary to buy special products or follow planned curriculums to stimulate a 

young child rather positive inputs through routine activities are enough to stimulate his five 

senses and promote his intellectual development 

Stimulating actions and activities for infants: 

Infants have complex and rapidly changing needs. They frequently look for both support 

and security from parents and care providers. So, it is advisable to constantly support and 

stimulate the growing baby through ‘simple actions’ naturally interwoven into routine care 

giving activities as well as specifically organize the ‘stimulating activities’ for them as 

elaborated below: 

Table. 6. Stimulating actions and activities for infants 

Sr.no. Stimulating actions during routine 

child care 

Purposefully planned stimulating activities 

(i) Always hold and look at infant while Play musical toys, musical instruments or 
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feeding him. It is good to talk or sing to 

baby while feeding, burping, bathing and 

diapering. 

CDs etc. Shake a rattle or ring a bell from 

different directions. 

(ii) Rock and hold baby whenever in distress 

and make eye contact while talking to 

baby. 

Read a story to the infant, showing pictures 

from a storybook as you read. Keep changing 

toys/ activities often to avoid boredom. 

(iii) Expose the infant to different sounds and 

may attach bells to the infant’s booties, 

crib or pram. 

Provide containers that can be easily and 

safely filled and emptied to keep babies 

engaged. 

(iv) Provide safe, clean, colourful toys 

particularly those that jingle and squeal 

and hang pictures of family members on 

the crib and immediate surroundings.  

Gently massage and trickle water over infants 

during bath time. 

(v) Softly exercise an infant’s arms and legs, 

by moving them gently and slowly. 

Place colourful, safe and attractive objects 

close to infants, so that they can see and reach 

for them. 

 

Suggestions for age appropriate play materials   

Although there is no verbal communication between the babies and the care givers yet the 

responsive care givers understand the gestures and the need of the babies for stimulation. There 

are many infant learning toys that can be used for stimulating their five senses (sight, hearing, 

smell, taste and touch) that can boost their physical, cognitive, and emotional capabilities as 

elaborated under: 

 0-3 Months  

During this period babies sleep major part of the day by alternating sleep and wake 

periods about every two hours or so during the day. But it is always good to provide small 

stimulating experiences during their waking hours. The following simple play materials are good 

for this age   

(i) Rattles:  Rattles can be attached to foot or wrist of the baby. These help stimulating the 

sense of touch and directional hearing. It will also encourage movement of arms and legs 

in order to make the sounds. 
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(ii) Mobiles: Mobiles can be hung by the bedside or the crib of the baby. These strengthen 

eye muscles and eye control, and help in developing the listening skills through music. 

They can also be comforting to irritable and fussy babies. 

(iii) Wind Chimes: These are good for stimulating sense of hearing and auditory 

development. They also provide soothing sounds to fussy babies and calm them when 

needed. 

(iv) Soft Toys:  Soft balls and stuffed toys with many textures give an infant a tactile 

experience that helps develop their grasp as well as the hand and arm movements. 

Although babies cannot hold toys on their own but they may open their hand to grasp 

when it touches them. They aid eye muscle development as well. 

(v) Contrasting Toys: Black and white are some of the only colours which newborn's can 

see and form the boldest colour contrast. These toys help to develop their visual focus.  

(vi) Baby books: Expose babies to soft books with different textures as it is never too early to 

start reading to a baby. Showing them the pictures and colours stimulates their cognitive 

development as well as visual sharpness and color contrast. 

 3-6 Months 

At the end of 4 months, most infants have nearly doubled in birth weight and have 

probably grown 4 or more inches in length. Gradually the baby settles down into family routine, 

daytime as well as nighttime. The average baby is usually sleeping throughout much of the night. 

When placed in a stomach –down position, they can generally hold up their chests as well as 

their heads and observe carefully everything that is going on around them. Thus, as the waking 

hours of the baby are increasing and  the baby is  becoming more attentive and observant with 

improvement in his motor development the toy suggestions are: 

(i) Rattles: It is good to give them the rattle which they can hold and shake.  This helps 

develop fine motor skills and the muscles in their hands and fingers. They can also learn 

action/reaction by shaking them. It also helps listening skills. 

(ii) Play mat: Infant begins rolling over and reaching for toys and the play mat provides this 

opportunity without the risk of falling off the bed. It is great for developing control over 

the arm and leg muscles, eye muscles, eye-hand coordination, and gross motor skills.  

(iii) Baby Mirrors: These encourage face recognition and developing visual focus. Babies 

love human faces, so these amuse them for a short time. 
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(iv) Teethers: These are perfect for soothing teething symptoms. These also assist in 

developing the muscles in the mouth and controlling drooling. It also helps baby’s ability 

to grasp and control their hands and improves hand to mouth coordination.  

(v) Soft Balls: These gives different textural sensations and for learning to grasp. They can 

be used to encourage rolling over, crawling and reaching as well. 

(vi) Action Toys: Action-reaction toys are great for developing cognitive skills. Babies enjoy 

squeaking and sound producing toys, playthings encouraging crawling like action and the 

toys that move slowly for an infant to catch. The sound of the shaking can also be 

considered an action/reaction toy. 

(vii) Plastic Keys/Ring: Plastic rings, keys and other small toys they can be easily 

manipulated are also good for developing hand and arm muscles and control.  

(viii) Hanging Toys: Hanging toys or mobiles help in building the large muscle groups and 

help to develop hand-eye coordination and visual sharpness. 

(ix) Baby books: Reading soft colourful books with bold pictures and textures is good for the 

baby. It helps in developing memory skills, colour contrast, picture and face recognition 

and communication skills of babies. 

 6-9 Months 

Now the babies have gained another 1.8 to 2.3 kilograms and have grown about 3 more 

inches. Most infants achieve visually guided reach i.e. they are able to reach out toward an 

attractive object and visually examine a variety of objects. This one achievement transforms the 

world of infants as they now begin to explore their world with their hands, the eyes and mouth 

using individually or in combination. This increasing competence of children in using hands is 

called fine motor skills.  Gross motor skills which involve the larger muscles or the whole body 

also show development. Most of the babies began to sit unsupported and can stand while holding 

on to some support and few can even pull themselves into a standing position. Babies struggle 

for independence and autonomy and begin to crawl and slowly learn walking and talking. 

Therefore, it becomes important to provide them a clear space to crawl and then to pull up and 

stand with the support of sturdy furnishings. Infants work to coordinate large and small muscles 

of body and need experiences to meet these growing needs. Thus, the choice of toys should 

include manipulative toys along with those which aid in the standing and moving around like 

walker etc. Babies play social games, such as hide and seek, bye-bye and handling an item back 
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and forth with an adult. They love dropping an object and watching someone picks it up and 

hand it back.  

 9-12 Months 

At 12 months, most infants are about three times heavier than they were at birth and they 

have grown about 9 to 10 inches in length. By 9 months, most infants have developed some form 

of locomotion and by 12 months, about half are standing alone and are starting to take first few 

steps and are actively exploring their environment. This exploration enhances their learning and 

stimulates their intellectual development. By 18 months most toddlers are able to walk alone and 

they like to carry or pull toys with them. The ability to stand and walk gives infant a new visual 

view. Infants no more like to sit at one place. They can get into, over and under things. They can 

follow mother into kitchen and their world broadens. They actively manipulate environment. 

They open undo latches, open cupboards/drawers and pull toys. They grow smart enough to turn 

on the television set and the stove, and they can explore kitchen cupboards, open windows and 

poke things into electrical sockets. Children become more interested in the environmental 

exploration rather than toys so, it is a challenge for the caregivers to set limits on their 

exploration and sufficient control in order to keep the baby safe. They are able to play simple 

games and can “hide” by covering their eyes. They can roll back and forth with an adult, can 

throw small objects and can enjoy musical notes by swinging with music. 

Infant learning play materials result in the dramatic increase in baby's sensory areas and 

brain development. But the options are endless to play with baby and see how much they 

stimulate the growing baby. 

 

 Common Childhood Ailments 

 The immune system of the infants is not well developed and they easily catch infections. 

Therefore, being sick is part of childhood, and caring for a sick child is part of being a parent. 

Parents often worry about an allergy or wonder if a cough is getting worse. Most of the 

infections babies catch, spread easily between family members, neighbourhood, at day-care 

ACTIVITY 

Survey the local market and make a comprehensive list of the 
stimulating toys and educational play material available in your city for 
the infants and toddlers.  
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centers and at play way schools. Although, some of these infections are preventable through 

timely immunization but others need prompt attention and treatment from doctors. Thus, the 

parents need to have the awareness about the causes and symptoms of the common ailments and 

the need of seeing a doctor. 

1. Chickenpox  

Chickenpox is a highly infectious disease caused by one of a group of Herpes viruses. It 

spreads when an infected person coughs or sneezes, or has been in close contact with someone. It 

causes an itchy rash, blisters and mild flu-like symptoms. If the child has had chickenpox he is 

not likely to get it again in the future. There is a vaccine against chickenpox called ‘varicella’ 

which ensures that the child never gets it. The incubation period for chickenpox is between one 

and three weeks. The most infectious time is between one and two days before the rash appears, 

but it continues to be infectious until all the blisters have crusted over. There is no specific 

treatment for chickenpox, but there are medicines which can help ease symptoms. 

2.  Measles  

Once measles used to be the most common childhood illness but now the vaccine against 

measles is available. It is highly infectious, and spreads when a person with measles sneezes or 

coughs. It starts as a bad cold with fever. A rash appears usually after two days. Measles can lead 

to bronchitis, bronchiolitis, ear infections, croup, and in rare cases, complications to the nervous 

system (like encephalitis). Therefore, it is important to vaccinate the baby against measles. There 

is a separate vaccine for measles but the combination vaccine MMR can protect the child against 

measles, mumps and rubella.  

3. Mumps  

Mumps is an extremely infectious viral infection that usually affects children. The 

condition has a number of symptoms, the most common one being swelling of one or both of the 

salivary glands on the sides of the face. These glands are called the parotid glands and when they 

swell the patient develops a "hamster like" face. It can lead to meningitis, deafness, encephalitis, 

and inflammation of the testes in boys which can damage fertility. The MMR vaccine protects 

the child against mumps. There are a number of precautions that can be taken to help prevent the 

spread of infection, these are as follows: 

 Washing hands frequently with water and soap. 
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 Isolation until 5 days after the symptoms begin to appear (no longer contagious as 

incubation period has finished) 

 Covering the nose and mouth with a handkerchief when sneezing or coughing 

4. Rubella (German measles) 

Rubella, also known as German measles, is an infectious disease caused by an extremely 

infectious rubella virus. Rubella virus is transmitted from person-to-person in droplets in the air, 

when an infected person sneezes or coughs. The virus may also be present in the urine, feces and 

on the skin. Although rubella can infect people of all ages, it most commonly affects young 

children. Patients typically have flu-like symptoms.  Rubella is generally a mild illness in 

children and causes fever, rash and swollen glands. Immunization with the MMR vaccine is the 

most effective way to protect against rubella. It is a combined vaccine that protects children 

against all three conditions - measles, mumps and rubella. It contains the safest and most 

effective form of each vaccine.  

5.  Pertussis (whooping cough) 

Pertussis, is also known as ‘whooping cough’. It is a highly contagious 

respiratory disease. It is caused by the bacterium Bordetella pertussis. It mainly affects babies 

younger than 6 months old who aren't yet protected by immunizations, and kids 11 to 18 years 

old whose immunity has started to fade. It spreads through coughing and sneezing. It starts as 

a cold, but in time the coughing spasms, with their characteristic "whoop", get more severe and 

can go on for several weeks. Pertussis is known for uncontrollable, violent coughing which often 

makes it hard to breathe. Infants may look as if they're out of breath for air with a reddened face 

and may actually stop breathing for a few seconds during a very bad attack. In babies and young 

children, it may even lead to pneumonia, vomiting, weight loss and, more rarely, brain damage 

and death. The child can be protected from the whooping cough by the DPT vaccine meant to 

give protection against -diphtheria, pertussis and tetanus. 

6. Diphtheria 

Diphtheria is an acute and highly contagious bacterial disease. Diphtheria is highly 

contagious. It's easily passed from an infected person to others through sneezing, coughing, or 

even laughing. Children under 5 years who aren't well nourished and don't have up-to-

date immunizations are particularly at risk for contracting the infection. Diphtheria mainly 

affects the throat and the toxin, or poison, caused by the bacteria can lead to a sore throat, a high 
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temperature and breathing difficulties. Within 2 to 3 days, a bluish-white membrane forms on the 

tonsils or inside the nose. In severe cases the diphtheria toxin spreads through the bloodstream 

and can cause damage to the heart and nervous system, and even death. Preventing diphtheria 

depends almost completely on giving the diphtheria/tetanus/pertussis vaccine to children (DTaP). 

The vaccine is also called DTP or DPT. Vaccinations are usually given as part of the routine 

childhood immunization schedule and every 10 years as an adult.  

   7. Tetanus 

Tetanus, or lockjaw is a serious infection caused by Clostridium tetani bacteria which 

produces a toxin that affects the brain and nervous system. The toxin leads to stiffness in the jaw 

muscles as well as other muscles. The infection can cause severe muscle spasms, serious 

breathing difficulties, and can ultimately be fatal.  It is caused by bacteria found commonly in 

soil, dust and manure, but also exists almost anywhere. It can enter the body through a cut or a 

wound. It can also be caught through animal bites. If deposited in a wound the neurotoxin 

interferes with nerves that control muscle movement. There are muscle spasms and muscles 

become stiff. Stiffness usually starts with the chewing muscles, hence the name lockjaw. Muscle 

spasms then spread to the neck and throat, causing difficulty swallowing. The spasms extend to 

the facial muscles and breathing difficulties may also result from neck and chest muscle 

stiffness. Sometimes abdominal and limb muscles are also affected. In severe cases when 

children are infected, the spine will arch backwards as the back muscles are affected.  That is 

why it is called "Dhanur" in Hindi which means arching of the body. Although tetanus treatment 

exists, it is not always effective.  The DPT vaccine protects child against tetanus.  

8.  Polio  

Polio or poliomyelitis is a highly contagious viral infection that can lead to paralysis, 

breathing problems, or even death.  The polio virus attacks the brain and the spinal cord and can 

cause paralysis. Polio is caused by the poliovirus, a highly contagious virus specific to humans. 

The virus usually enters the environment in the feces of someone who is infected. In areas with 

poor sanitation, the virus easily spreads by contact with the feces, mucus or saliva of an infected 

person. In addition, direct contact with a person infected with the virus can cause polio. Polio is 

often recognized because of symptoms such as neck and back stiffness, abnormal reflexes, and 

trouble with swallowing and breathing. There is no cure for polio once a person becomes 

infected. Therefore, treatments are focused on increasing comfort, managing symptoms, and 
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preventing complications. The child can be given a combination of both the oral polio drops 

(OPV) and the injectable polio vaccine (IPV) as the protection against this deadly disease. 

With the global initiative of eradication of polio in 1988, Pulse Polio Immunization 

programme was launched in India in 1995. Children in the age group of 0-5 years were 

administered polio drops during National and Sub-national immunization rounds in high risk 

areas every year. The last polio case in the country was reported from Howrah district of West 

Bengal with date of onset 13th January 2011. Thereafter no polio case has been reported in the 

country and WHO on 24th February 2012 removed India from the list of countries with active 

endemic wild polio virus transmission. 

9. Tuberculosis 

Tuberculosis (TB) is caused by bacteria named Mycobacterium tuberculosis that most 

often affect the lungs. Tuberculosis is curable and preventable. TB is spread from person to 

person through the air. When people with lung TB cough, sneeze or spit, they push the TB germs 

into the air. A person needs to inhale only a few of these germs to become infected. This 

bacterium is only spread throughout the body when a person has an active TB infection. One of 

many causes of acquiring TB is living a life with a weak immune system. The bacterium spreads 

in the air sacs, and passes off into the lungs, resulting in an infected immune system. 

World Tuberculosis Day is celebrated every year by the people all across the world at 

international level on 24th of March. It is celebrated to raise the public awareness about the basic 

and essential knowledge of tuberculosis, causes, prevention and cure of this disease to eradicate 

this disease from the world. Each World TB Day addresses a different theme. For the year 2015, 

the theme of World TB Day in India is 'Reach, Treat, Cure Everyone'.  

Tuberculosis is one of India's major public health problems. According to WHO 

estimates, India has the world's largest tuberculosis epidemic. Children under the age of two 

years are more at risk of developing tuberculosis because their immune system is under 

developed or still developing. Tuberculosis is completely curable at very low-cost through the 

DOTS (Directly Observed Treatment Short Course) treatment administered by the government 

and early diagnosis helps in effective treatment. To prevent spreading TB, it's important to get 

treatment quickly and to follow it through to completion by the doctor. This can stop 

transmission of the bacteria.  As a practice in India the BCG vaccination (Bacillus Calmete-
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Guerin vaccination) is given to newborn babies’ right after the birth. The significance of this 

vaccination is that it provides immunity to the baby from TB or tuberculosis.  

 

10.  HIB Meningitis 

Haemophilus influenzae type b (Hib) meningitis is caused by bacteria called 

Haemophilus influenzae type b. Hib meningitis is an inflammation of the lining of the brain and 

spinal cord. It affects mainly children under 4 years of age. The Hib bacterium is commonly 

present in the nose and throat. Bacteria are transmitted from person to person in droplets through 

sneezing, coughing.  The risk of disease is highest for children between six months and two years 

of age. Pneumonia and meningitis are the most important diseases caused by Hib bacteria.  Onset 

is usually sudden, including fever, vomiting, feeling of tiredness and stiff neck. Meningitis is a 

serious illness that can cause long-term damage to the brain and nervous system leading to 

hearing loss and mental retardation.  It can be deadly, but antibiotics are effective in treating the 

infection. Hib vaccine is effective in giving a protection against this fatal disease when given in 

early infancy. 

11.  Hepatitis A  

Hepatitis A also known as jaundice is a viral disease brought about by the inflammation 

of the liver. It transmitted through contaminated food or water or through direct contact with an 

infected person. This is particularly common among babies and young children. But children 

often have the disease with few symptoms –like Jaundice (yellow eyes and skin, dark urine), 

pain in belly, loss of appetite, nausea, fever, diarrhea and fatigue. Though the symptoms are 

unpleasant, hepatitis A is rarely serious. Usually the virus doesn't cause any long-term problems 

or complications. Hepatitis A infection can be diagnosed by blood test. The infection does not 

have any specific treatment. Symptoms may be relieved with rest and medications. However, it 

is important to stay hydrated and have a well-balanced diet. It is also advisable to avoid fatty 

foods and consult a doctor before taking drugs that are toxic to the liver. Acute liver failure may 

require liver transplantation. An infection with hepatitis A provides lifelong immunity to the 

disease. If not already infected, getting vaccinated is the best defense. The disease can be 

prevented by good hygiene like washing hands with soap and water after using the bathroom, 

before and after handling food, and after changing a diaper. 

12.  Hepatitis B  
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Hepatitis B is a liver disease caused by the hepatitis B virus (HBV). It is a viral disease 

which causes irritation and inflammation of the liver. It is spread through contact with the body 

fluids of an infected person. The main ways of getting infected with HBV in children are - from 

mother to baby at the birth (perinatal), from child-to-child or unsafe injections and transfusions. 

Symptoms may not appear for up to 6 months after the time of infection. Early symptoms may 

include appetite loss, fatigue, fever, muscle and joint aches, nausea and vomiting, yellow skin 

and dark urine. The vaccine against this disease is called Hep B.  

13. Gastroentitis 

Gastroentitis is an infection of the digestive system and it is one of the most common 

childhood illnesses. Symptoms of gastroentitis include diarrheoa, nausea and vomiting, tummy 

cramps, and fever. Child may have some or all of the symptoms. One of the main risks with 

gastroentitis is that it causes dehydration in children. Hence, it is important to take care to see 

that the child is given enough fluids to prevent the dehydration. 

14. Rotavirus 

Rotavirus is the most common cause of severe diarrhoea among infants and children 

throughout the world. Most unvaccinated children become infected with rotavirus by age 3years 

of age. The virus spreads through person-to-person contact, airborne droplets, or contact with 

contaminated toys. A child infected with the rotavirus suffers from vomiting and watery 

diarrhoea, often with fever and abdominal pain. Vaccines to prevent rotavirus infection are 

available. The WHO strongly recommends the rotavirus vaccine because the rotavirus is a major 

cause of dehydration in babies.  

15. Colds and coughs 

Colds and cough are caused by a virus. Symptoms are usually mild and may include 

cough, sneezing, runny nose and /or fever. Easily spread by respiratory droplets and touching 

discharge from mouth and nose. Having a cold need not restrict a child from playing but 

encourage thorough hand washing and treat the symptoms with simple medication. 

16. Rickets 

Rickets is a very common disease in developing countries. Rickets occurs due to vitamin 

D deficiency, because of lack of exposure to sunlight and lack of adequate calcium in the diet. 

Rickets is a disease which involves softening and weakening of bones in children. Children 



89 
 

between the ages of 6 to 24 months are at the highest risk of developing the disease because that 

is the age when their bones are rapidly growing. 

 

17.  Conjunctivitis 

Conjunctivitis is caused due to inflammation of the Conjunctiva (outermost layer of the 

eye and the inner surface of the eyelids). Conjunctivitis often starts in one eye at first and then 

spreads to the other eye. For children suffering from conjunctivitis it is important to see a doctor 

to know what kind of conjunctivitis it is. Symptoms of conjunctivitis include redness of eyes, 

irritation in the eye, and eye watering. 

 

 

 

 

 

  

ACTIVITY 

Prepare a detailed chart depicting the common ailments of children 
along with the home remedies available for the symptomatic relief.  
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THINGS TO REMEMBER 

 Newborns react vigorously to their surroundings during the first fifteen or thirty minutes 

of life before falling asleep. Thus, these first minutes are a prime time for early parent-

infant bonding. 

 Although sleep dominates in infancy, the in between states of arousal offer opportunities 

for baby to form impressions of their surroundings. 

 Infants can see at birth but lack the clarity of focus or sharpness of adult vision. 

 Infant’s vision is nearsighted but improves later on. 

 Infants can hear at birth and respond to sudden loud sounds with a dramatic startle 

reaction. 

 Even at birth infants prefer sweet tastes and suck sugar water faster than plain water. 

 Newborns have many reflexes that show sensitivity to touch. 

 They react to a variety of smells, both good and bad. 

 Breast-feeding newborns can recognize the odour of their mother’s breast. 

 Between 8 and 12 months of age all infants begin to fear strangers. 

 Infants have underdeveloped immune system and catch infections easily. 

 Timely immunization against most of the childhood ailment gives them the required 

protection. 

 It is important to see the doctor for when the infant contracts any of the droplet, viral or 

bacterial infection and is not improving.  

 Tuberculosis is one of India's major public health problems. 

 Rotavirus is the most common cause of severe diarrhoea among infants and children 

throughout the world. 
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QUESTION BANK 

Objective type questions 

1. Stranger anxiety develops during the __________ half of the first year. 

2. The bond that babies form with caring, attentive and supportive adults is called 

_________. 

3. Developmentally appropriate play material refers to the play material that matches the 

___________ abilities of the growing baby. 

4. Playing stimulates the five_________ of infants. 

5. ___________ encourage face recognition and develop visual focus of infants   

6. Learning that takes place during early years provides____________ for all future 

learning. 

7. Boy babies tend to be more sensitive to stimuli such as touch, cold, pain and taste.  

True/False 

8. Early child care experiences do not have an effect on infant attachment. True/False 

9. Talking and singing to baby during routine activities does not stimulate babies. 

True/False 

10. An infant’s first attachment figure is usually the mother.  True/False 

11. Mobiles strengthen eye muscles and eye control.  True/False 

12. The virus attacks the brain and the spinal cord and can cause paralysis in the following 

disease 

(a) measles (b) mumps 

(c) polio (d) rotavirus 

13. DPT vaccine is meant to give protection against  

(a) diphtheria (b) pertussis 

(c) tetanus (d) all of the above 

14. Rubella is also referred to as  

(a) whooping cough (b) meningitis 

(c) German measles (d) rickets 

15. Conjunctivitis is caused due to inflammation of  

(a) lungs (b) throat 

(c) conjunctiva (d) parotid gland 
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16. For the year 2015, the theme of World TB Day in India is  

 (a) 'Reach, Treat, Cure Everyone'. (b) Stop TB, use DOTS 

(c) Stop TB, fight poverty (d) Every breath counts – Stop TB now! 

Answer the following questions in one word 

1. What does the bond that babies form with caring, attentive and supportive adults refers 

to? 

2. Swelling of parotid glands refers to which viral infection? 

3. Which vaccine can give protection against measles, mumps and rubella? 

4. What is the common name for pertussis? 

5. Lockjaw or Dhanur refers to which bacterial infection? 

Define the following in one sentence 

1. Bonding  

2. Engrossment 

3. Developmentally appropriate play material 

4. Stimulating actions 

5. Stimulating activities 

Short answer type questions 

1. What are some emotional consequences of poor bonding? 

2. Do babies have well developed senses at birth? 

3. Explain certain factors that influence bonding of babies with their parents. 

Long answer type  

1. Which common ailments of infants need immediate attention? 

2. What hampers or promotes the mother –child interaction and bonding? 

3. How play material choices change as the baby develops and why is it important to 

understand their changing needs? 

**** 
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Section –B 
 

Practicals 
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PRACTICAL-1 

 

SHOWING A DOCUMENTARY ON NEO-NATAL REFLEXES AND CARE AND 

MANAGEMENT OF PRE-TERM BABIES      

(http://www.vhai.org/ceo/filmsforchange.php) 

Instructions for the teacher: Procure the film and show the documentary. Ask the students to 

write a brief summary of the documentary film.  Discuss the important aspects of the 

documentary. 
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PRACTICAL-2 

RECORDING OF IMMUNIZATION SCHEDULE OF INFANTS AND CHILDREN  

Instructions for the teacher : Ask the students to visit at least five families with children below 

five years of age and record their immunization schedule in the given format.  

Name of the child :______________   Age of the child:_______________  

Mother’s name :______________   Father’s name:_________________  

Mother’s education :______________   Father’s education:______________ 

Mother’s occupation :______________   Father’s occupation:_____________ 

Vaccine 
Name 

Date/Age of administering each dose 

B.C.G.                

OPV              

IPV              

Hep B              

DPT               

HIB              

PCV              

Rotavirus              

Measles              

Hep A              

Chickenpox              

MMR              

Meningitis              

Typhoid              
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PRACTICAL-3 

DEMONSTRATION ON BATHING OF NEWBORN 

Instructions for the teacher: The teacher should arrange and accumulate all the necessary 

material as per the instructions given in the theory and give a dummy demonstration using a baby 

doll. 

BATHING 

Bathing a newborn for the first time can be a little difficult and need practice. It is important to 

keep babies safe and cozy, especially during their first few months after the birth.   

Set everything ready in advance. Once the baby is in the bath, it is not advisable to leave him 

or her for even a moment, so it's important to set out everything that we need before we begin 

e.g. the tub, a cup for pouring water, gentle baby soap, two washcloths, and cotton balls for 

cleaning the baby's eyes and ears. Optionally, few bath toys for the baby to play with can also be 

included. The things we need immediately after giving bath to the baby like a towel, a brush or 

comb, lotion or oil, a diaper, diaper ointment and a clean set of clothes should also be kept 

nearby. 

                                                               

Fig 1. : Things to be collected before bathing a child 

 

IMPORTANT STEPS TO FOLLOW: 

1. If umbilical cord is still attached, clean that area with some antiseptic cream or dettol  and 

never forget to clean your hands before doing this. 

2. Dress in appropriate clothes. Wear something you don't mind getting wet and soapy. 

Roll up your sleeves if they are long and remove jewelry like watches, rings, and 
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bracelets. Make sure your clothes don't have zippers or pins that could scratch the baby's 

skin.  

3. Set up the tub. Most baby tubs available are shaped so as to support the infant's neck and 

head. They usually have a mat or sling that prevents the baby from being completely 

submerged in water.  Do not use a full-size adult bathtub to bathe an infant. They are too 

deep, and it's difficult to make sure the baby doesn't slip during the bath. 

                                                  

Fig 2. : Select appropriate tub size  

4. Fill the tub with a few inches of warm water. Do not fill the tub more than a couple of 

inches. Babies should never be submerged in water. Test the temperature of the water. 

Use your elbow or wrist to make sure the water is not too hot or cold. The water should 

be comfortably warm to the touch, but not as hot as you would prefer for your own bath 

or shower. If the baby still has his or her umbilical cord, a bowl with water should be 

used to administer a sponge bath. 

                                                

Fig 3. : Filling appropriate amount of water in the tub   

 

5. Lay the baby in the tub with feet first. Keep one hand supporting the baby's back, neck 

and head and carefully lower him or her into the tub. Continue supporting the baby 
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throughout the bath with one hand, and use the other hand to wash him or her. Babies can 

be very wriggly and slippery, so be very careful once he or she becomes wet. 

 

 

Fig 4. : Laying the baby in bath tub  

 

6. Washing the baby: Use a cup or your cupped hand, to get the baby's body wet. Use a 

soft washcloth to gently wash the baby's face, body, arms and legs. Use cotton balls to 

wipe the baby's eyes and ears. Safe baby soap that is very neutral can be gently scrubbed 

to keep babies clean. Don't forget to get between all the little creases and behind the ears 

and under the neck, where spit-up and moisture tend to collect.  

 

 

Fig 5. : Washing the baby in bath tub 

7. Washing the hair: If it is necessary to wash the baby's hair once in a week. Lean him or 

her back and gently massage water into the hair and scalp. Use the cup to pour clean 

water over the baby's head.  Babies are born with all the natural oils needed to keep the 

scalp healthy therefore, there is no need to use any shampoo. Before rinsing, check again 

to make sure that the temperature of the running water is not too hot. 
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Fig 6. : Washing the hair 

8. Lift the baby from the tub. Support the baby's head, neck, and back with one arm, and 

hold his or her bottom and thigh with the other. Place baby in a towel, being careful to 

cover his or her head. 

9. Towel the baby dry. Dry the baby's body first, making sure to dry gently behind the ears 

and in the skin folds, so that no excess moisture is left there. Towel-dry the hair as much 

as possible. Remember that the fine hair of a baby will dry quickly. Do not use a 

hairdryer, as it is unnecessary and potentially dangerous. 

                                  

Fig 7. : Drying the baby  
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10. Diaper and clothes of the baby. If baby is going for sleep after the bath, then an outfit 

that is easy to fit on him or her, preferably with snaps instead of buttons.

 

Fig 8. : Clothing the baby 

IMPORTANT POINTS TO KEEP IN MIND 

 A bath before bedtime helps make the transition to sleep easier. 

 Babies who still have their umbilical cords should be sponge-bathed until it falls off. 

 Use soaps that are gentle on the skin, often organic, that is made from all natural ingredients, 

should be used. 

 Do not scrub the baby's back with a scrubber or with your hand very roughly. Instead of this, 

gently massage for 2 minutes. This will keep the baby's skin soft and supple. 

 Babies only need to be bathed three or four times a week, but if need arises, they can be bathed at 

nighttime daily. 

WARNINGS 

 Never use adult bar soap on a baby as it is too drying. 

 Never leave a baby unattended in any amount of water. 

 Be careful with the products you choose to use on the baby. Although there are a lot of "Baby 

Bath" and "Baby Shampoos" commercially available, these can still be very harsh on delicate 

baby skin and even cause rashes. Use soothing, soft and harsh chemical-free products only. Read 

the label carefully. 

 Make sure room in which you are bathing baby is warm. 
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PRACTICAL-4 

DEMONSTRATION ON DIAPER FOLDINGS 

Instructions for the teacher: The teacher should arrange and accumulate all the necessary 

material as per the instructions given in the theory and give a dummy demonstration using a baby 

doll. 

Triangle diaper folding: Starting with a square with one corner (bottom) pointing to you, fold 

the top corner down in half towards you to meet the bottom corner. This will make a shape of  

a triangle. Tighten the crease in the fold 

 

Place the baby on the diaper. Keep the arrowed end pointing towards you. 

        

Pull inwards all three tips of the triangle (bottom, left, then right) and pin the diaper with a diaper 

pin at the center where all three corners overlap. 

 

 



102 
 

2. Kite-fold Diaper: Lay a rectangular cloth diaper horizontally across the table. 

 

Fold one side (either right or left) of the diaper inwards about a quarter of the way to make the 

diaper into a square. 

 

Turn it, so that one point or corner of the square is facing you. Fold the right corner 

approximately to the center. 
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Fold the left corner into the same vicinity (the center of the diaper). Make sure the sides of 

the left and right folds will slightly overlap at the center. It should look like a kite now. 

 

Fold the top corner down over the first two folds. 

 

Fold the bottom tip about a quarter of the way up. 

 

 

Fold this portion up again with a slight amount of extra room so that the folded portion creates 

a trapezoidal shape. 
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Remember the trapezoidal shape and open up the fold again. Place the baby onto the diaper. 

Fold the bottom back up and over the baby (into the trapezoidal shape) and pin at both sides. 
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PRACTICAL-5 

PREPARING DEVELOPMENTALLY APPROPRIATE PLAY MATERIAL 

Instructions for the teacher: The students should be encouraged to prepare at least two 

developmentally appropriate play materials from locally available materials for infants. Also, 

encourage the students to explore the traditionally used toys/activities in the families to keep 

infants engrossed. 

1. Picture Puzzle 

On a piece of cardboard, paste or draw a picture. Vanish and allow drying. Use crayon to 

mark at the back for cutting. With a sharp knife, cut it into pieces. For safety, make sure 

the pieces are big enough. Each cut piece can be covered with cellophane sheet to make 

them last long. Have a child put the pieces together and form the picture. 

Puzzles can be prepared at home (number of pieces according to age and skill of child; 

the older the child, the more pieces). Puzzle solving is very rewarding exercise for the 

little brains. For this you can have six animal/vegetable puzzles ranging from simple to 

complex. Start from two pieces puzzle and go up to six pieces. 

2. Scrap Book 

Make a scrapbook of every way to travel: car, bus, train, plane, boat, rocket, horse and 

carriage. Or have a child pick his favourite such as only airplanes. Pictures may be cut 

from magazines or drawn with crayon, painted or stenciled. 

3. Paper Dolls 

Cut a cardboard outline of a doll and colour it. When outline is placed on a sheet of 

paper, a dress or shirts or pants, skirts, blouses or coats slightly larger than the doll figure 

can be drawn then coloured and cut with blunt scissors.  

4. Flap Book 

You require outer hard cover of any old book,  cellophane tape , strips of self-adhesive 

velcro, pictures from an old magazine glued to a piece of cardboard and laminated with 

clear contact paper. Observe and see how many times they open and close the flap. It 

would be fun to use photos of other children and special friends on the picture cards. A 

series of these could be hung on the back of a shelf or room divider. 

5. Visual Discrimination Poster  
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Materials required includes poster board, glue, old catalogs, pictures from boxes toys 

came in, or magazine, pictures of toys you have and a clear contact paper. Cut out 

pictures of many toys and other objects in your environment that the children are familiar 

with. Glue these to the poster board in random order. Cover it all with clear contact paper 

and attach the poster to the wall at the child’s eye level. Bring one of the objects over to 

the poster and ask a child to find the picture of it on the poster. Continue with other 

objects as long as the child has interest. Talk about the objects and compare the real thing 

to the picture. Do it in the other direction. Go over to the poster with your child and point 

to an object on the poster. See if she can find that object in the room and bring it over to 

you. The child has to maintain a mental image of the object as she searches for it. Visual 

discrimination involves singling out certain shapes from others and noticing similarities 

and differences---basic skills for reading. This exercise also lets children compare real 

objects to their symbolic representations, and it can be a good receptive language exercise 

as well. 

6. Squeezy Toys 

Trace and enlarge the various patterns on a fabric. Cut out two pieces for each pattern. 

Sew the edges and stuff with wool, beans or sweets wrappings. Sew the ends. When you 

cut in the figure of a doll, you can create a stuffed doll. 

7. Box Blocks 

Collect several empty milk and juice containers. Open the tops. Cut the edges and fill in 

with crumbled newspaper. Tape securely. 

 

8. Object threading 

Use a few strings or a thin soft wire (not too long). Tie the end and tape the other end. 

Collect several objects like seeds, bottle tops, corncobs, buttons, bones, etc. (To prevent 

children from swallowing the objects, make sure they are big enough.) Make holes in the 

objects that need it. Have a child thread the object. 

 

9. Hand puppets 

Trace and enlarge the pattern below on a fabric. Cut out two pieces of the pattern. On one 

piece, drew a face with a marker or use buttons or seeds for eyes.  For safety, make sure 
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all pieces are securely attached to the puppet. Sew two pieces together, leaving the 

bottom open, so that you can insert your hand. 
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PRACTICAL-6 

DEMONSTRATION ON STERILIZATION OF FEEDING BOTTLES AND 

DISINFECTING CLOTHING OF INFANTS 

Instructions for the teacher: The teacher should arrange and accumulate all the necessary 

material as per the instructions given in the theory and give a dummy demonstration. 

 

A baby’s immune system is not yet fully developed and babies are more susceptible to infection 

and illness than an older child or adult therefore, cleanliness is very important when preparing 

your baby’s bottles. 

CLEANING BOTTLES 

Bottles, lids, teats and other equipment you use to prepare a feed should always be 

thoroughly cleaned after each use. As soon as possible after the baby finishes a feed, wash the 

bottle, teat and lid in hot soapy water. Use a bottle brush, and be sure to clean out any dried milk 

stuck inside the bottle and teat.  Once it is clean, rinse the equipment with some fresh water and 

allow it to air dry. This kind of cleaning is important for getting rid of all traces of milk or 

formula left inside the bottles, but it does not ensure that the feeding equipment is completely 

germ-free. Therefore, sterilization of the feeding bottles is very important. 

STERILIZING BOTTLES 

Sterilizing is the process of killing any harmful germs that may be clinging to surfaces of the 

bottles and other equipment. It is important to sterilize baby bottles before each use, for at least 

the first 12 months of your baby’s life. This applies whether you are bottle feeding with infant 

formula or with expressed breast milk. 

How to sterilize feeding equipment? 

Boiling: Boiling works by raising the temperature high enough to kill any bacteria left over after 

washing. 
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Procedure: 

Step 1: Rinse the baby bottles directly after use. As soon as feeding of the baby is over, give 

the bottle a quick rinse out in the sink.  The bottle can be thoroughly washed later on , but this 

quick rinse will prevent any old milk or dirt from accumulating in the bottle. Try to use hot water 

when rinsing out the bottle, as this will clean more effectively. 

 

Fig.1: Quick rinsing of the feeding bottle 

Step 2 : When cleaning baby bottles, it is necessary to take them apart and wash each part -- the 

bottle, the ring and the nipple -- separately. This is important as a lot of old milk can build up 

between the ring and the nipple, leading to the growth of bacteria. 

 

Fig.2: Dismantle the feeding bottle 

Step 3: Gather the right cleaning material before cleaning out baby bottles. Make sure you have 

a bottle brush to help you clean the bottom and sides of the bottle and a nipple brush to clean out 

the rubber nipple, which is prone to accumulating bacteria. If you are using plastic baby bottles, 

make sure that they are free from BPA (bisphenol A), an estrogen-mimicking chemical.  



110 
 

 

Fig.3: Right cleaning material 

Place clean bottles, teats, caps and utensils in a large saucepan on the back burner of the stove. If 

possible, avoid using this pan for anything other than sterilizing your baby bottles. If the pan is 

used for cooking also, ensure it is thoroughly cleaned prior to adding the baby bottle. Use the 

bottle brush for the bottles and the nipple brush for the plastic nipples and rings. 

 Add enough water to cover all the equipment, making sure there are no air bubbles. 

 Bring water to the boil, and boil rapidly for 5 minutes. 

 

Fig.4: Boiling bottles in a saucepan 

 Turn off the stove and allow the water to cool down. 

 Wash your hands thoroughly before you handle the equipment, and disinfect the surface 

where you plan to make up the bottle. 
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Fig.5: Washing hands before handling boiled bottles  

 Take the equipment from the saucepan and shake off any excess water. 

 Make sure the bottles are left to drain in a well-ventilated location to ensure that they dry 

thoroughly. Bottles that remain damp for too long can grow mold or fungus. Place the 

parts on a bottle drying rack. 

 

 

Fig.6: Placing boiled bottles on bottle drying rack  

 If bottles are not to be used straight away, then put the lid and teat onto the bottle  and 

store in a clean container in the fridge.  

 Re-boil the bottle and other equipment if it is not used within 24 hours. 

Safety tips 

 Never leave hot or boiling liquids unattended or within reach of children. 

 Be aware that steam can burn your skin as badly as boiling water can. 

 Always wash your hands thoroughly before handling equipment that has been sterilized. 
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DISINFECTING CLOTHING OF INFANTS 

While washing baby’s clothes mother should be extra careful as baby’s skin is very delicate and 

prone to infection. Baby's skin is sensitive and easily gets affected. Baby’s clothes should be 

preferably washed separately. Any negligence during washing and disinfecting can lead to rashes 

on the body of an infant apart from nappy rashes. This can be due to the side effect of the 

detergent being used to wash baby’s clothes or may be because the clothes were not washed 

properly and disinfected. Washing correctly and using the best detergent will ensure comfort and 

safe clothes for newborn. Whether washing diapers or clothing worn by the baby, it's a good idea 

to disinfect the clothes from time to time. Machine washing in hot water with liquid laundry 

detergent is the best way to remove germs from baby’s clothing. Bleach and other laundry 

additives boost the disinfecting power of detergent. Rinse the clothes for more times than used 

for other clothes. This will ensure that there is no residue of soap on the baby’s clothes. Also 

drying the clothes in the sun helps to disinfect them naturally. The UV rays of the sun have the 

ability to work effectively on any type of organic stain, and on a variety of surfaces and textiles. 

Its stain-fighting abilities are not limited to just diapers. Avoid washing cloth diapers along with 

other baby clothes. It is not hygienic and safe. Also, you may disinfect the nappies by adding 

dettol or neem water in the final rinse. This is important so that the nappies remain germ free 

always.  
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PRACTICAL-7 

PREPARATION OF WEANING FOODS- LIQUID AND SEMI-SOLIDS 

WEANING: Weaning means shifting an infant to drink milk from a cup instead of sucking milk 

from breast of bottle. The next step is transition from milk to semi-solid and solid foods. 

Weaning from breast feeding can be started from the age of four months when one breast feed 

can be replaced by other milk (animal milk or powdered milk). For first four months, infants’ 

diet should be milk with water in between. After four months of age, spoon, cup or a katori can 

be used for water and juice etc. Initially, after the age of six months, weaning should be started 

with soup, mashed banana, protein of egg yolk and curd. Starchy solids like mashed potato, rice, 

kitchri etc.  Always start a new item of food first in a very little quantity and gradually increase 

the amount every day. Do not start two new items simultaneously. When one item is well 

accepted it can substitute one milk feed. Weaning from breast feeding should e completed by the 

age of one to one and a half years. Like this a child of 10 to 12 months is able to digest almost all 

the items of food cooked at home.   

The following basic recipes for weaning can be prepared by the students   

1. Rice Cereal Porridge 

Ingredients : 

Soaked and ground rice -   2 Tablespoons  

Milk – 1 Cup 

Sugar to taste 

Method : 

In a pan, bring the milk to boil. Add the  rice paste and stir continuously without lumps. Stir till it 

becomes thick and creamy. Add sugar for sweetness. Serve lukewarm. 

 

2. Wheat Dalia Porridge 

Ingredients : 

Broken Wheat/ Dalia - 3 Tablespoons 

Milk – 1 Cup 

Sugar to taste 
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Roasted Almond Powder – ½ teaspoon 

Method : 

Pressure cook dalia with ½ cup of water for 3 whistles. Switch off the heat and let the pressure 

go all by itself. Open the cooker and add milk and bring it to boil. Let it simmer for 10 more 

minutes and then add sugar and almond powder. After it cools blend it in a mixer. 

 

3, Semolina/Sooji Porridge 

Ingredients : 

Semolina/ Sooji – 2 Tablespoons 

Ghee – 2 Teaspoon 

Elachi powder – 1 pinch 

Milk  – 2 cups 

 

Method : 

In a pan, heat the ghee and roast sooji lightly.  Add milk and allow it to boil. Keep stirring to 

avoid lumps. Add sugar slowly to the boiling milk and mix without lumps. Mix well and switch 

off the flame after the sooji is well cooked. A pinch of elachi powder can be added. Some more 

milk can be added to make it more runny. 

 

4. Dal & Spinach Soup: 

Ingredients: 

Split Moong Dal - 1 Table spoon 

Spinach Leaves - 2 handfuls  

Garlic - 1 clove 

Salt to taste 

Water - 1 cup 

Method : 

Wash dal and spinach leaves well. Take all the ingredients in a pressure cooker. Cook it for 2 

whistle and let it simmer for 8-10 minutes. Switch off the heat and let the pressure go all by 

itself. Open the cooker, take the dal mix in a blender and make it into a smooth puree, add water 

if needed. Pour into serving bowls and feed your baby using a spoon. 
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5. Apple Stew 

Ingredients : 

Apples  – 2 

Water - ¼ cup 

Sugar  to taste (depending upon the sweetness of apples) 

 

Method 

Put peeled and chopped apples in a heavy-bottomed saucepan, with a little bit of water, cover 

and cook over low heat till some of the juices are drawn, and the bottom becomes somewhat 

liquid. Remove lid, add some sugar and let any excess liquid dry up, taking care not to let the 

apples burn. Mesh it with masher and serve lukewarm Apples can also be stewed in a pressure 

cooker. 

 

6. Carrot Puree : 

Ingredients: 

Carrots - 2 large 

Sugar  to taste (depending upon the sweetness of carrots) 

Water - 1 cup 

Method : 

Take a firm and sweet carrots. Wash them well in water. Cut them finely and add it to a clean 

bowl. Now place this in a pressure cooker along with water and sugar. Cook for about 10 to 12 

mins till the carrot is cooked. When the carrots are done, transfer the carrots to a blender and 

puree them till smooth. Now pour this into sterilized bowl and feed your baby.  

 

7. Rice & Dal Khichdi: 

Ingredients:  

Ghee – 1 Table spoon 

Rice - 3 Table spoon 

Washed Moong Dal  - 3 Table spoon 

Cumin Seeds - 1/2 tsp 
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Asafoetida / Hing - a pinch (optional) 

Turmeric Powder - 1/4 tsp  

Salt to taste 

Water - 1 1/2 cup 

Method: 

Take rice and dal in a bowl and wash it well. Heat up the ghee in a pressure cooker and pop 

cumin seeds in it. Now drain rice and dal and add into pressure cooker. Add in salt, turmeric 

powder and asafoetida. Add in water and cover the cooker. Pressure cook  this for 2 whistles and 

simmer it for 5-8 mins. Switch off the flame and let the steam escape all by itself. Open the 

cooker and mash the rice with a potato masher or if you want it to be smooth, you can take that 

in a blender and puree them. Pour this into bowl. Feed your baby warm. 

8. Mixed Dal Mash 

Ingredients : 

Washed Moong dal - 2 Tablespoon  

Carrot ( peeled and chopped) - 1/4 cup  

Chopped French beans - 2 to 3  

Turmeric Powder - 1/4 tsp  

Salt to taste 

Water - 1/2 cup 

Method  : 

Pressure cook all the ingredients together with ½ cup of water for 3 whistles. Liquidize the 

mixture in a blender. Serve lukewarm. You may add crumbled whole wheat flour chappati into 

the dal mixture and mash it to make a complete meal for the baby after he is 6 months old. 
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PRACTICAL-8 

PREPARATION OF VISUAL AIDS RELATED TO DEVELOPMENTAL MILESTONES 

OF INFANCY 

Visuals aids are a great tool for seeing and understanding. Visual aids allow people the time they 

need to process what they are being asked to do. Visuals can also be sequenced to breakdown 

and help to develop consistent memory pathways. Visual aids should be used in combination 

with other forms of communication such as speech and tactile experiences. Some of the affective 

visual aids are described below for making concepts easier to understand 

1. Posters 

A poster is designed to make a public announcement of a special idea. It usually includes an 

illustration with a brief caption. 

Purpose of a poster 

The poster is designed to: 

 Catch the attention of the passer-by. 

 Impress on him/her a fact or an idea. 

 Stimulate him/her to support an idea. 

 Make him/her seek more information and to move him/her to action. 

 

Fig.1: Posters depicting single idea/thought 
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• Use -good proportions. 

• Use symbols, words or colours to explain the chart. 

• Give titles with key words and ensure they are readable. 

• Select an appropriate size of the letters. 

3. Flannel Graphs 

Flannel graphs are used on flannel board, also known as felt board. This board consists of a stiff 

backing covered with felt material on one side. Flannel graph is any graphic material presented 

on a flannel board. 

           

Fig.7: Use of flannel cutouts (graphs) on flannel board 

Flannel graph works on the principle that one piece of rough textured cloth will stick to another. 

The backing material may be wall board, plywood, softwood, heavy cardboard, etc. Rough 

textured materials that may be used include cotton, flannel, khadi or felt. When flannel graphs 

are backed with rough textured cloth or sand paper, they stick to the flannel board and stay there 

until removed. 

Advantages of flannel graphs 

• Flannel graphs have the capacity to build-up the story step-by-step. 

• Flannel graphs can create suspense. 

• One can place interesting pieces on the board and keep the audience wondering how the 

story will end. 

Tips for making effective flannel graph 
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• Keep the theme simple.  

• Use relevant pictures. 

• Give suitable captions. 

• Use bold and clean illustration and letters. 

• Use arrows, cartoons, etc. to add interest. 

4.Pictures 

Pictures are one of the most versatile and effective visual aids. A common saying "One picture is 

worth a thousand words" indicates the value of pictures in communication. But this is true only if 

the picture says what you want it to say to the people. 

 

Fig.8: A picture depicting summer season  

What is the purpose of pictures? 

Pictures can be used to: 

 Create interest. 

 Introduce new subjects. 

 Illustrate specific steps in problems. 

 Build wholesome attitudes. 

 Develop appreciation. 

What are the advantages of pictures? 
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The pictures: 

 speak a universal language. 

 Attract  attention. 

 are easy to prepare or obtain. 

 are easily understood and appreciated.  

5. Models 

Every one of us might have seen some model or the other in the science laboratory of our 

school— for instance, models of human eye or brain. As you are aware, models are replicas of 

real objects and scaled representation of things. These are also called three dimensional visuals. 

They may be smaller or larger than the life size things they represent.  

                             

Fig.9: 3-D model of a house and an eye 

What are the purposes of models?  

Models can be made to depict: 

• real objects which are either too large or too small, 

• physical inaccessible objects like certain foods or places, 

• unique reality such as working of human heart, eye, etc. 

• abstract constructions like development of village, 

• processes—for instance process of cooking. 
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PRACTICAL-9 

 

SHOWING FILMS ENTITLED ‘APARAJITA’ ON ADOLESCENT YEARS AND 

‘ANANT’ ON AIDS PATIENT 

 

Instructions for the teacher: Procure the films and show the films to the students. Ask the 

students to write a brief summary of the films.  Discuss the important aspects of the films. 

 

 

 

 

PRACTICAL-10 

SHOWING A DOCUMENTARY ON FAMILY PLANNING METHODS 

(http://www.vhai.org/ceo/filmsforchange.php) AND AN ORIENTATION VIDEO 

ENTITLED  ‘AAJ KI NA SAMAJHI KAL KI PARESHANI’ ON FAMILY PLANNING 

METHODS  

Instructions for the teacher: Procure the video and show the videos to the students. Ask the 

students to write a brief summary of the video.  Discuss the important aspects shown in the 

video. 
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Sources for Practicals: 

NHS Choices (UK) - Making up infant formula, Sterilizing baby bottles  

Raising Children Network - Bottle feeding and formula - facts 

National Health and Medical Research Council - Infant Feeding Guidelines 

http://parent.guide/how-to-sterilize-baby-bottles-and-nipples/ 

http://www.wikihow.com/Wash-Baby-Bottles 
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