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UNIT : I  

Nutrient 

Nutrients are chemical compounds in food that are used by the body to function properly and 

maintain health. Examples include proteins, fats, carbohydrates, vitamins, and minerals. 

Nutrition is the science that interprets the nutrients and other substances in food in relation to 

maintenance, growth, reproduction, health and disease of an organism. It includes 

ingestion, absorption, assimilation, biosynthesis, catabolism and excretion.  

 

https://en.wikipedia.org/wiki/Science
https://en.wikipedia.org/wiki/Nutrients
https://en.wikipedia.org/wiki/Food
https://en.wikipedia.org/wiki/Health
https://en.wikipedia.org/wiki/Absorption_(biology)
https://en.wikipedia.org/wiki/Assimilation_(biology)
https://en.wikipedia.org/wiki/Biosynthesis
https://en.wikipedia.org/wiki/Catabolism
https://en.wikipedia.org/wiki/Excretion


DEFINITION OF HEALTH 

The World Health Organization (WHO) proposed a definition that aimed higher: linking health 

to well-being, in terms of "physical, mental, and social well-being, and not merely the absence of 

disease and infirmity". 

 

DETERMINANTS OF HEALTH 

More specifically, key factors that have been found to influence whether people are healthy or 

unhealthy include the following  

Income and social status 

Social support networks 

Education and literacy 

Employment/working 

conditions 

Social environments 

Physical environments 

 

Personal health practices and coping skills 

Healthy child development 

Biology and genetics 

Health care services 

Gender 

Culture. 

 

https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/Well-being
https://en.wikipedia.org/wiki/Social_status
https://en.wikipedia.org/wiki/Social_support
https://en.wikipedia.org/wiki/Education
https://en.wikipedia.org/wiki/Literacy
https://en.wikipedia.org/wiki/Social_environments
https://en.wikipedia.org/wiki/Environment_(biophysical)
https://en.wikipedia.org/wiki/Coping_skills
https://en.wikipedia.org/wiki/Child_development
https://en.wikipedia.org/wiki/Human_biology
https://en.wikipedia.org/wiki/Genetics
https://en.wikipedia.org/wiki/Healthcare
https://en.wikipedia.org/wiki/Gender
https://en.wikipedia.org/wiki/Culture


MENTAL HEALTH 

 

                                                                     

 

 

 

   

The World Health Organization describes mental health as "a state of well-being in which the 

individual realizes his or her own abilities, can cope with the normal stresses of life, can work 

productively and fruitfully, and is able to make a contribution to his or her community". Mental 

health is not just the absence of mental illness.  

Mental illness is described as 'the spectrum of cognitive, emotional, and behavioral conditions that 

interfere with social and emotional well-being and the lives and productivity of people. Having a 

mental illness can seriously impair, temporarily or permanently, the mental functioning of a person. 

Other terms include: 'mental health problem', 'illness', 'disorder', 'dysfunction' 

 Many factors contribute to mental health problems, including: 

Biological factors, such as genes or brain chemistry 

Life experiences, such as trauma or abuse 

Family history of mental health problems[35] 

https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/Well-being
https://en.wikipedia.org/wiki/Health#cite_note-35


Introduction 

A diet is all that we consume in a day. And a balanced diet is a diet that contains an adequate 

quantity of the nutrients that we require in a day.  A balanced diet includes six main nutrients, 

i.e. Fats, Protein, Carbohydrates, Fibre, Vitamins, and Minerals. 

 

All these nutrients are present in the foods that we eat. Different food items have different 

proportions of nutrients present in them. The requirements of the nutrients depend on the age,  

Definition of Nutrients: Those substances which supply nourishment to living organisms from its 

surroundings and use it as an energy source or for biosynthesis of body constituents. 

Recommended dietary allowance: 

https://www.toppr.com/bytes/how-does-your-body-process-the-fat-you-consume/
https://www.toppr.com/guides/biology/biomolecules/proteins/
https://www.toppr.com/guides/chemistry/biomolecule/carbohydrates/
https://www.toppr.com/guides/chemistry/synthetic-fibres-and-plastics/introduction-to-fibres/
https://www.toppr.com/guides/chemistry/biomolecule/vitamins/
https://www.toppr.com/guides/geography/minerals-and-energy-resources/what-are-minerals-and-energy-resources/


Recommended dietary allowance (RDA) is defined as the nutrient present in the diet which satisfies 

the daily requirement of nearly all individuals in a population. It is influenced by 

Sex – In general requirement is more for men than women. 

Age- Adult men and women require nutrients for maintenance where as infants and children require 

it for growth and maintenance. Nutrient requirements during childhood are proportional to growth 

rate. 

Body weight: Among adults requirements are related to body weight and size. 

Physiological states- During menstruation, pregnancy and lactation women require some nutrients 

more than the normal times. 

Requirements of sports persons and athletes who perform high levels of extreme activity are high 

some times 2-3 times the normal times. 

Physical activity- Sedentary person needs much less nutrients than a moderate to severely active 

person. 

Environment- Extremes of climate or high altitude alters the need for certain nutrients. 

Reference man and Reference woman 

RDA suggested for Indian population is based on the reference man and reference woman . 



Reference man and Reference woman are defined on the basis of body weights of well nourished 

healthy adults who have satisfactory growth during their child hood and are currently leading a 

healthy and moderately active life living under normal comfortable conditions. 

Reference man is between 20-39 years of age, height 163 cm and weight of 60kg. Reference woman 

is between 20-39 years of age, height 151 cm and weight 50 kg.For a taller and heavier person the 

RDA values have to be more than what is given here. 

 

RECOMMENDED DIETARY ALLOWANCES:  

BASIC CONCEPT Humans need a wide range of nutrients to lead a healthy and active life. The 

amount of each nutrient needed for an individual depends on age, body weight, physical activity, 

physiological state (pregnancy, lactation) etc. So basically the requirement for nutrients varies from 

individual to individual. So, what do we mean by the term "Nutrient Requirement" here? The 

requirement for a particular nutrient is the minimum amount that needs to be consumed to prevent 

symptoms of deficiency and to maintain satisfactory level of the nutrient in the body. For example in 

case of infants and children, the requirement may be equated with the amount that will maintain a 

satisfactory rate of growth and development. Similarly for an adult the nutrient requirement is the 

amount that will maintain body weight and prevent the depletion of the nutrient from the body which 

otherwise may lead to deficiency. In physiological condition like pregnancy and lactation, adult 

women may need additional nutrients to meet the demand of fetal growth along with their own 

nutrient needs. Now within each group (say infants or an adults etc) there may be individual 



variations in the nutrient requirements. For instance, there may be a period of low intake or the 

quality of the diet may  

RECOMMENDED DIETARY ALLOWANCES AND RDA OF INDIANS ( ICMR 2010) AND 

THEIR USES IN PLANNING DIETS Bioavailability refers to the release of nutrient from the food, 

its absorption in the intestine and bio-response 2 vary, similarly the effect of cooking and processing 

may be different and bioavailability of the nutrient from the diet may also vary. So how do we 

account for this? Well a safety factor is added over and above the nutrient requirement for each 

group to arrive at the Recommended Dietary Allowances. . 

The Recommended Dietary Allowances (RDA) are the levels of intake of the essential nutrients that 

are judged to be adequate or sufficient to meet the nutrient requirement of nearly all (97 to 98 

percent) healthy individuals in a particular life stage and gender group From our discussion above it 

must be clear to you that the Nutrient Requirement of an individual and the Dietary Allowance for a 

group or a population are distinctly different. RDA takes into account the variability that exists in the 

requirement of a given nutrient between individuals in a given population group. So RDA is neither 

minimal requirement nor necessarily optimal level of intake. Rather, RDA is the safe and adequate 

level, which incorporates margin of safety intended to be sufficiently generous (high enough) to 

encompass the presumed variability in requirements among individuals and meet the needs of almost 

all healthy people. Further please note, RDA's do not apply to people who are suffering from disease 

which influence the nutrient intake. They only apply to healthy people. Next we shall review the 

significance, uses of RDA's.  



SIGNIFICANCE/USES OF RDA  

RDA, we know, represents the level of the nutrient to be consumed daily to meet all the 

requirements of most of the individuals in a given population. So RDA's help us plan balanced diets 

which include a variety of foods derived from diverse food groups which help meet the nutrient 

requirements.  

 

What are functional foods? 

Functional foods are ingredients that offer health benefits that extend beyond their nutritional value. 

Some types contain supplements or other additional ingredients designed to improve health. 

The concept originated in Japan in the 1980s when government agencies started approving foods 

with proven benefits in an effort to better the health of the general population.  

Some examples include foods fortified with vitamins, minerals, probiotics, or fiber. Nutrient-rich 

ingredients like fruits, vegetables, nuts, seeds, and grains are often considered functional foods as 

well (2). 

Oats, for instance, contain a type of fiber called beta glucan, which has been shown to reduce 

inflammation, enhance immune function, and improve heart health  

Examples of functional foods 

Functional foods are generally separated into two categories: conventional and modified (2). 

https://www.healthline.com/health/food-nutrition/fortified-and-enriched-foods
https://www.eatright.org/food/nutrition/healthy-eating/functional-foods
https://www.healthline.com/health/beta-glucan-heart-healthy
https://www.eatright.org/food/nutrition/healthy-eating/functional-foods


Conventional foods are natural, whole-food ingredients that are rich in important nutrients like 

vitamins, minerals, antioxidants, and heart-healthy fats. 

Meanwhile, modified foods have been fortified with additional ingredients, such as vitamins, 

minerals, probiotics, or fiber, to increase a food’s health benefits. 

Here are some examples of conventional functional foods: 

Fruits: berries, kiwi, pears, peaches, apples, oranges, bananas 

Vegetables: broccoli, cauliflower, kale, spinach, zucchini 

Nuts: almonds, cashews, pistachios, macadamia nuts, Brazil nuts 

Seeds: chia seeds, flax seeds, hemp seeds, pumpkin seeds 

Legumes: black beans, chickpeas, navy beans, lentils 

Whole grains: oats, barley, buckwheat, brown rice, couscous 

Seafood: salmon, sardines, anchovies, mackerel, cod 

Fermented foods: tempeh, kombucha, kimchi, kefir, sauerkraut 

Herbs and spices: turmeric, cinnamon, ginger, cayenne pepper 

Beverages: coffee, green tea, black tea 

Here are some examples of modified functional foods: 

https://www.healthline.com/nutrition/50-super-healthy-foods
https://www.healthline.com/nutrition/foods/spinach
https://www.healthline.com/nutrition/9-proven-benefits-of-almonds
https://www.healthline.com/nutrition/brown-vs-white-rice
https://www.healthline.com/nutrition/11-proven-benefits-of-ginger


fortified juices 

fortified dairy products, such as milk and yogurt 

fortified milk alternatives, such as almond, rice, coconut, and cashew milk 

fortified grains, such as bread and pasta 

fortified cereal and granola 

fortified eggs 

UNIT II 

BASIC FOOD GROUPS 

Five Food Group Systems 

 
Food Group Main Nutrients 

I. Cereals, Grains and Products : 
Rice, Wheat, Ragi, Bajra, Maize, Jowar, Barley, 
Rice flakes, Wheat Flour. 

Energy, protein, Invisible fat Vitamin B1, 
Vitamin – B2, Folic Acid, Iron, Fibre. 

II. Pulses and Legumes : 
Bengal gram, Black gram, Green gram, Red 
gram, Lentil (whole as well as dhals) Cowpea, 
Peas, Rajmah, Soyabeans, Beans 

Energy, Protein, Invisible fat, Vitamin –B1, 
Vitamin – B2, Folic Acid, Calcium, Iron, 
Fibre. 

III. Milk and Meat Products : 
Milk : 
Milk, Curd, Skimmed milk,Cheese 
Meat : 
Chicken, Liver, Fish, Egg, Meat. 

Protein, Fat, Vitamin –B12, Calcium. 
Protein, Fat, Vitamin –B2 

IV. Fruits and Vegetables : 
Fruits : 

Carotenoids, Vitamin –C, Fibre. 

https://www.healthline.com/nutrition/fortified-milk
https://www.healthline.com/nutrition/fortified-cereal


Mango, Guava, Tomato Ripe, Papaya, Orange. 
Sweet Lime, Watermelon. 

Vegetables (Green Leafy) : 
Amaranth, Spinach, Drumstick 
leaves, Coriander leaves, Mustard 
leaves, fenugreek leaves 

Invisible Fats, Carotenoids, Vitamin – 
B2, Folic Acid, Calcium, Iron, Fibre. 

Other Vegetables : 
Carrots, Brinjal, Ladies fingers, Capsicum, 
Beans, Onion, Drumstick, Cauliflower. 

Carotenoids, Folic Acid, Calcium, Fibre 

V. Fats and Sugars : 
Fats : 
Butter, Ghee, Hydrogenated oils, 
Cooking oils like Groundnut, 
Mustard, Coconut. 

Energy, Fat, Essential Fatty Acids 

Sugars : 
Sugar, Jaggery 

Energy 

 

Significance of the five-food group system 

The five food group system can be used for the following purposes : 

i. Planning wholesome balanced menus to achieve nutritional adequacy. 

ii. Assessing nutritional status – a brief diet history of an individual can disclose inadequacies of food and nutrients 

from any of the five groups. 

Based on the assessment, nutrition education can be imparted to the individual. 

 

 

 



 Food pyramid 

 

 

 

 

 

 

 

 

 

 

 

 

 



MY PLATE 

 

No food or nutrition supplement can provide as many micronutrients, bioactive compounds, antioxidants together as the 
diversified food items depicted in the model plate. The plate typically illustrates proportion of foods from different food 
groups to be sourced for a 2000 Kcal Indian diet. 

The plate, designed by the ICMR-National Institute of Nutrition, recommends sourcing of macronutrients and 
micronutrients from minimum of 8 food groups per day with vegetables, fruits, green leafy vegetables forming essentially 
half the plate of the recommended foods per day. The other major portion is occupied by cereals and millets, followed by 
pulses and milk/curd. The amount of pulses and milk in the menu provides good quality protein and supply of all essential 
amino acids. Milk and milk products represented in a glass as a part of the model plate help to achieve the required 
protein, calcium, and are the sole source of Vitamin B12 in a vegetarian diet. 



A balanced diet should provide around 50-60% of total calories from carbohydrates, preferably from complex 
carbohydrates, about 20-30% from total fats/oils and a minimum of 10-15% from proteins. ‘My Plate for the Day’ provides 
typically 13.5% calories or energy (E) from protein, 29 %E from fat and 56%E from carbohydrates required to meet the 
2000 calories need in a day. 

The plate has been designed on the basis of Recommended Dietary Allowances (RDA) guidelines for Indians, and actual 
dietary consumption patterns of Indians with the goal to guide people to achieve a balanced diet sourcing E from different 
food groups. The per cent of calories and protein that are derived from different food groups is given in the table below. 
The visible fat from the fats and oils and invisible fat from different food groups meet the RDAs of fat. This also abides by 
the recommendation of WHO/ FAO, which suggest not more than 10% of total calories from SFA. In case of non-
vegetarian diet, the pulses can be substituted with proportionate amount of fish, flesh foods or eggs. 

For estimating nutrient content of different foods, average of most commonly consumed items in their raw forms from 
each food group was considered and the values were calculated from ‘Nutritive Value of Indian Foods’ and IFCT. 
Wherever Indian data was not available, USDA values were considered. Based on these estimations it was found that 
sourcing energy and protein from food groups as indicated in the plate provides essentially all the macronutrients and 
micronutrients required for a healthy life. The content of all essential amino acids, especially methionine, cysteine, 
phenylalanine and tyrosine have been found to be within the recommended values of WHO/FAO/UNU 2007. Added sugar 
has not been prescribed as a part of the model plate. However, restriction of the same has been mentioned as a measure 
to follow. 

The cost of the ‘My plate for the day’ has been estimated based on commonly consumed foods. The cost of each food 
group has been estimated taking into consideration the different types of foodsconsumed in a particular food group from 
different parts of the country as on December, 2019 (agmarknet.in/priceTrends). For non-vegetarian menu, pulses are 
replaced with meat/chicken for estimating the price. Fuel and spices required for cooking have also been considered for 
estimating the total day’s menu cost. The cost of non-vegetarian menu works out to approximately Rs.78 and vegetarian 
menu is Rs.66 per person per day (table 2 & 3). 

Though this model plate is not a representation of any therapeutic diet, regular consumption of foods in the mentioned 
proportion, coupled with regular physical activity has the potential to reduce the risk of non-communicable diseases such 
as diabetes, hypertension, heart attack, stroke, cancer, arthritis, etc. 



Table: Calories(energy) and protein from different food groups 

Food groups Foods to be 

consumed / day 

(weight of raw 

foods in grams) 

Percent of total 

calories / day 

from each food 

group 

Total calories / 

day (kcal) from 

each food group 

Total protein / day 

(grams) from each 

food group 

Cereals 

(incl. Nutricereals) 

270 45 900 20 

Pulses* 90 17 340 21 

Milk/ Curd 300 10 200 10 

Vegetables+ 

And green leafy 

vegetable (GLV) 

300 5 100 4 

Fruits# 100 3 67 1 

Nuts & Seeds 20 8 150 4 

Fats & Oils$ 27 12 243 - 



* Eggs/fish/meat can substitute pulses 

+ Prescribed amount of vegetables may be consumed either in cooked form/ salad 

# Prefer fresh fruits (avoid juices) 

$ Use different varieties of cooking oils, vegetables, fruits, nuts, etc., to obtain a variety of phytonut 

 

 

 

 

 

 

 

 

 

 

 



UNIT III  FUNCTIONSDEFICIENCY AND FOOD SOURCES OF MACRO NUTRIENTS 



 

UNIT IV  FUNCTIONS, DEFICIENCY AND FOOD SOURCES OF MICRO NUTRITIENTS 

 

Vitamins: Their Functions and Sources 

The tables below list the vitamins, what they do in the body (their functions), and their sources in food. 

Water-soluble vitamins 

Water-soluble vitamins travel freely through the body, and excess amounts usually are excreted by the kidneys. 

The body needs water-soluble vitamins in frequent, small doses. These vitamins are not as likely as fat-soluble 

vitamins to reach toxic levels. But niacin, vitamin B6, folate, choline, and vitamin C have upper consumption 

limits. Vitamin B6 at high levels over a long period of time has been shown to cause irreversible nerve damage. 

A balanced diet usually provides enough of these vitamins. People older than 50 and some vegetarians may need to 

use supplements to get enough B12. 

Water-soluble vitamins 

Nutrient Function Sources 

 

 

Thiamine (vitamin 

B1) 

 

 

Part of an enzyme needed 

for energy metabolism; 

important to nerve function 

 

 

Found in all nutritious foods 

in moderate amounts: pork, 

whole grain foods or 

enriched breads and cereals, 

https://www.healthlinkbc.ca/health-topics/stv5441#stv5441-sec
https://www.healthlinkbc.ca/health-topics/ste122090#ste122090-sec


legumes, nuts and seeds 

 

 

Riboflavin (vitamin 

B2) 

 

 

Part of an enzyme needed 

for energy metabolism; 

important for normal vision 

and skin health 

 

 

Milk and milk products; 

leafy green vegetables; 

whole grain foods, enriched 

breads and cereals 

 

 

Niacin (vitamin B3) 

 

 

Part of an enzyme needed 

for energy metabolism; 

important for nervous 

system, digestive system, 

and skin health 

 

 

Meat, poultry, fish, whole 

grain foods, enriched breads 

and cereals, vegetables 

(especially mushrooms, 

asparagus, and leafy green 

vegetables), peanut butter 

 

 

Pantothenic acid 

 

 

Part of an enzyme needed 

for energy metabolism 

 

 

Widespread in foods 

 

 

Biotin 

 

 

Part of an enzyme needed 

for energy metabolism 

 

 

Widespread in foods; also 

produced in intestinal tract 

by bacteria 

https://www.healthlinkbc.ca/health-topics/str15675#str15675-sec


 

 

Pyridoxine (vitamin 

B6) 

 

 

Part of an enzyme needed 

for protein metabolism; 

helps make red blood cells 

 

 

Meat, fish, poultry, 

vegetables, fruits 

 

 

Folic acid 

 

 

Part of an enzyme needed 

for making DNA and new 

cells, especially red blood 

cells 

 

 

Leafy green vegetables and 

legumes, seeds, orange juice, 

and liver; now added to most 

refined grains 

 

 

Cobalamin (vitamin 

B12) 

 

 

Part of an enzyme needed 

for making new cells; 

important to nerve function 

 

 

Meat, poultry, fish, seafood, 

eggs, milk and milk 

products; not found in plant 

foods 

 

 

Ascorbic acid 

(vitamin C) 

 

 

Antioxidant; part of an 

enzyme needed for protein 

metabolism; important for 

immune system health; aids 

in iron absorption 

 

 

Found only in fruits and 

vegetables, especially citrus 

fruits, vegetables in the 

cabbage family, cantaloupe, 

strawberries, peppers, 

tomatoes, potatoes, lettuce, 

https://www.healthlinkbc.ca/health-topics/tv7033#tv7033-sec
https://www.healthlinkbc.ca/health-topics/stf15552#stf15552-sec
https://www.healthlinkbc.ca/health-topics/std120898#std120898-sec
https://www.healthlinkbc.ca/health-topics/sta123283#sta123283-sec


papayas, mangoes, kiwifruit 

Fat-soluble vitamins 

Fat-soluble vitamins are stored in the body's cells and are not excreted as easily as water-soluble vitamins. They do 

not need to be consumed as often as water-soluble vitamins, although adequate amounts are needed. If you take too 

much of a fat-soluble vitamin, it could become toxic.  

A balanced diet usually provides enough fat-soluble vitamins. You may find it more difficult to get enough vitamin 

D from food alone and may consider taking a vitamin D supplement or a multivitamin with vitamin D in it. Refer 

to HealthLinkBC File #68e Food Sources of Calcium and Vitamin D for food source ideas and information on 

supplements. Talk to your health care provider about the right supplement for you. 

Fat-soluble vitamins 

Nutrient Function Sources 

 

 

Vitamin A (and 

its precursor*, 

beta-carotene) 

*A precursor is 

converted by the 

body to the 

vitamin. 

 

 

Needed for vision, 

healthy skin and 

mucous membranes, 

bone and tooth growth, 

immune system health 

 

 

Vitamin A from animal sources 

(retinol): fortified milk, cheese, 

cream, butter, fortified margarine, 

eggs, liver 

Beta-carotene (from plant sources): 

Leafy, dark green vegetables; dark 

orange fruits (apricots, cantaloupe) 

and vegetables (carrots, winter 

squash, sweet potatoes, pumpkin) 

http://www.healthlinkbc.ca/healthfiles/hfile68e.stm


 

 

Vitamin D 

 

 

Needed for proper 

absorption of calcium; 

stored in bones 

 

 

Egg yolks, liver, fatty fish, fortified 

milk, fortified margarine. When 

exposed to sunlight, the skin can 

make vitamin D. 

 

 

Vitamin E 

 

 

Antioxidant; protects 

cell walls 

 

 

Polyunsaturated plant oils (soybean, 

corn, cottonseed, safflower); leafy 

green vegetables; wheat germ; 

whole-grain products; liver; egg 

yolks; nuts and seeds 

 

 

Vitamin K 

 

 

Needed for proper 

blood clotting 

 

 

Leafy green vegetables such as kale, 

collard greens, and spinach; green 

vegetables such as broccoli, Brussels 

sprouts, and asparagus; also 

produced in intestinal tract by 

bacteria 

 

 

https://www.healthlinkbc.ca/health-topics/stc123615#stc123615-sec
https://www.healthlinkbc.ca/health-topics/sti150710#sti150710-sec


UNIT V  FUNCTIONS, DEFICIENCY AND FOOD SOURCES OF MINERALS- IRON CALCIUM AND 

IODINE 
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