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CORE COURSE III  

PRINCIPLES OF NUTRITION 

Objectives To enable the students to 

 

1. Gain basic knowledge of the different nutrients. 

2. Get insight into the role of nutrients in maintaining health of the individual and community. 

3. Understand the interrelationship of the various nutrients. 

 

UNIT I 

 

(A)  Recommended dietary allowances – Definition, General principles of deriving 

RDA, Factors affecting RDA, uses of RDA. 

(B) (1) Carbohydrates – Definition, Nutritional classification, Functions, 

Requirements and Sources, Regulation of Blood Sugar level. 

(2) Dietary Fibre – Definition, Classification, Role of Fibre in Preventing disease and 

sources. 

 

UNIT II 

 

(A) Proteins – Definition, Composition, Nutritional classification of protein and aminoacids, 

Functions of Proteins and aminoacids, Sources and Requirements, Deficiency; Evaluation of 

Protein quality – PER, BV, NPU and chemical score. 

(B) Lipids – Definition, Composition, Nutritional classification, Functions, Sources and 

requirements; Essential fatty acids – Definition, Functions, Sources and effects of 

deficiency. 

 

UNIT III 

 

(A) Energy – Definitions, Energy units, Determination of energy value of foods by direct and 

indirect calorimetry and physiological Energy Value of foods. 

(B) BMR – Definitions, Determinations, Factors affecting the BMR; Energy requirements for 

physical activity – Factorial method, Energy requirement and sources. 

 

UNIT IV 

 

(A) Minerals – Classification and General Functions. 

(B) Macro minerals – Calcium, Phosphorus, Magnesium, Sodium and Potassium – Functions, 

Requirements, Sources, Effects of Deficiency, Effect of imbalance of Sodium and 

Potassium. 

(C) Micro Minerals – Iron, Iodine, Copper, Flourine and Zinc – Functions, Requirements, 

Sources and Effect of Deficiency. 



UNIT V 

 

(A) Vitamins – Deficiency, Classification and General Functions. 

(B) Fat Soluble Vitamins – Vitamin A, D, E and K – Functions, 

Requirements, Sources and Effect of deficiency. 

(C) Water soluble vitamins – Thiamine, Riboflavin, Niacin, Ascorbic acid, 

Folic acid, Vitamin B6 and B12 – Functions, Requirements, Sources and 

Effects of deficiency. 

 

Text books 

 

1. Swaminathan, M., Essentials of food and Nutrition, Vol I & II, Bappco 

Publishers, Madras 2000. 
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UNIT-I 

RDA 

DEFINITION 

Recommended Dietary Allowances (RDAs) are the levels of intake of essential nutrients that, on 

the basis of scientific knowledge, are judged by the Food and Nutrition Board to be adequate to 

meet the known nutrient needs of practically all healthy persons. 

GENERAL PRINCIPLES OF DERIVING RDA 

A number of approaches have been used in arriving at the nutritional requirements of an 

individual and the RDA for a population. The general principles are: 

1. Dietary intakes: This approach has been used in arriving at the energy requirements of 

children. Energy intakes of normally growing children are utilized for this purpose. 

2. Growth: The requirement of any particular nutrient or the breast milk intake, for 

satisfactory growth has been utilized for defining requirements in an early infancy. 

3. Nutrient balance: The minimum intake of a nutrient for equilibrium (intake = output) in 

adults, and nutrient retention consistent with satisfactory growth in children, have been 

used widely for arriving at the protein requirements. 

4. Obligatory loss of nutrients: The minimal loss of any nutrient or of its metabolic 

products (viz., nitrogenous end products in the case of proteins) through normal routes of 

elimination, viz., urine, faeces and sweat, is determined on a diet devoid of or very low in 

the nutrient (for example, a protein free diet). This information is used to determine the 

amount of nutrient to be consumed daily, through diet, to replace the obligatory loss. In 

infants and children, growth requirements are added to the above maintenance 

requirement. 

5. Factorial approach: In this approach, the requirements for different functions are 

assessed separately, and added up to arrive at the total daily requirement. This is the basis 

of arriving at energy requirements. 

6. Nutrient turnover: Data from turnover of nutrients in healthy persons, using isotopically 

labeled nutrients have been employed in arriving at requirements of certain 

nutrients. Requirements of Vitamin A, Vitamin C, iron and Vitamin B12, have been 

determined on this basis. Earlier, radio isotopic labelled compounds were utilized and 

currently compounds labelled with a stable isotope are being increasingly used to 

determine the turnover of nutrients in the body. Stable isotopes are particularly useful for 

infants, children and women during pregnancy and lactation where radioisotopes are 

contra indicated. 

7. Depletion and repletion studies: This approach has been employed in arriving at the 

requirement of water-soluble vitamins. The levels of a vitamin or its coenzyme in serum 
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or tissue (erythrocytes, leucocytes) are used as a biochemical marker of the vitamin 

status. Requirements of ascorbic acid, thiamine, riboflavin, niacin and pyridoxine have 

been established employing this approach. The subjects are first fed a diet very low in the 

nutrient, under study, till the biochemical parameters reach a low level after which the 

response to feeding graded doses of the nutrient is determined. The level at which 

response increases rapidly is an indication of requirement. 

FACTORS AFFECTING RDA 

 Two main factors to affect the recommended dietary allowances 

1. Variability in Nutrient Requirements 

2. Dietary Factors 

Variability in Nutrient Requirements 

 Age (infant, adolescent, aged) - An infant requires more protein per kilogram of body 

weight than adolescent, since their metabolic rate is much faster than that of 

adolescent. 

 Sex (male, female) – Adolescent girls require more iron than adolescent boys in order 

to replace iron lost during menstruation every month. 

 Body size (height, weight, surface area, stature) - Tall heavily built man needs more 

calories than small statured man, since his body surface area is more than that of the 

latter. 

 Physical state (pregnancy, lactation) - A pregnant women requires more nutritious 

food than ordinary adult woman, since she has to meet the additional nutritional 

requirements of the growing foetus. 

 Type of work (sedentary, moderate, heavy) - A sedentary worker require less calories 

than a heavy worker, since the former expends less energy than latter during work 

Dietary Factors   

1. Bioavailability 

The absorption or the bioavailability of nutrients from the diet can vary widely, 

depending upon the nutrition quality of the diet. Many inhibitory factors 

present in plant foods like tannins, phytates and antitrypsin factors interfere 

with absorption of nutrients. 

2. Interrelationship between nutrients 

The requirement of particular nutrient is interrelationship with other nutrient.  

eg. Vitamin C is essential for Iron absorption 

      vitamin D  is essential for Calcium absorption 
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USE OF RDA 

The RDA of nutrients has a number of uses. They are 

1. To enable government to predict food needs of the population 

2. To provide basis for food distribution quota 

3. To guide agricultural planning policy 

4. To guide policy of food export and import. 

5. To guide planning of nutritionally adequate diets of inmates of larges catering 

establishment such as hospitals, hostels, hostels, army canteen, etc., 

6. To evaluate the findings of food consumption surveys of various population groups. 

7. To evaluate the adequacy of food supplies in relation to nutritional needs 

8. To develop and evaluate new products developed by the food industry. 

9. To establish guidelines for labelling of food from the nutritional standpoint 

10. To develop nutrition education programmes. 

CARBOHYDRATE 

DEFINITION 

It is a group of organic compounds occurring in foods and living tissues and including sugars, 

starch, and cellulose. They contain hydrogen and oxygen in the same ratio as water (2:1) and 

typically can be broken down to release energy in the animal body. 

CLASSIFICATION OF CARBOHYDRATE 

The simple carbohydrates include single sugars (monosaccharides) and polymers, 

oligosaccharides, and polysaccharides. 

Monosaccharides 

 Simplest group of carbohydrates and often called simple sugars since they cannot be 

further hydrolyzed. 

 Colorless, crystalline solid which are soluble in water and insoluble in a non-polar 

solvent. 

 These are compound which possesses a free aldehyde or ketone group. 

 The general formula is Cn(H2O)nor CnH2nOn. 

 They are classified according to the number of carbon atoms they contain and also on the 

basis of the functional group present. 

 The monosaccharides thus with 3,4,5,6,7… carbons are called trioses, tetroses, pentoses, 

hexoses, heptoses, etc., and also as aldoses or ketoses depending upon whether they 

contain aldehyde or ketone group. 

 Examples: Glucose, Fructose, Erythrulose, Ribulose. 

Oligosaccharides 

 Oligosaccharides are compound sugars that yield 2 to 10 molecules of the same or 

different monosaccharides on hydrolysis. 

 The monosaccharide units are joined by glycosidic linkage. 



 Based on the number of monosaccharide units, it is further classified as disaccharide, 

trisaccharide, tetrasaccharide etc. 

 Oligosaccharides yielding 2 molecules of monosaccharides on hydrolysis is known as a 

disaccharide, and the ones yielding 3 or 4 monosaccharides are known as trisaccharides 

and tetrasaccharides respectively and so on. 

 The general formula of disaccharides is Cn(H2O)n-1and that of trisaccharides is Cn(H2O)n-

2 and so on. 

 Examples: Disaccharides include sucrose, lactose, maltose, etc. 

 Trisaccharides are Raffinose, Rabinose. 

Polysaccharides 

 They are also called as “glycans”. 

 Polysaccharides contain more than 10 monosaccharide units and can be hundreds of 

sugar units in length. 

 They yield more than 10 molecules of monosaccharides on hydrolysis. 

 Polysaccharides differ from each other in the identity of their recurring monosaccharide 

units, in the length of their chains, in the types of bond linking units and in the degree of 

branching. 

 They are primarily concerned with two important functions ie. Structural functions and 

the storage of energy. 

 They re further classified depending on the type of molecules produced as a result of 

hydrolysis. 

 They may be homopolysaccharidese, containing monosaccharides of the same type 

or heteropolysaccharides i.e., monosaccharides of different types. 

 Examples of Homopolysaccharides are starch, glycogen, cellulose, pectin. 

 Heteropolysaccharides are Hyaluronic acid, Chondroitin. 

 

FUNCTION 

Carbohydrates are widely distributed molecules in plant and animal tissues.  In plants and 

arthropods, carbohydrates from the skeletal structures, they also serve as food reserves in plants 

and animals. They are important energy source required for various metabolic activities, the 

energy is derived by oxidation. 

Some of their major functions include: 
 Living organisms use carbohydrates as accessible energy to fuel cellular reactions. They 

are the most abundant dietary source of energy (4kcal/gram) for all living beings. 

 Carbohydrates along with being the chief energy source, in many animals, are instant 

sources of energy. Glucose is broken down by glycolysis/ Kreb’s cycle to yield ATP. 

 Serve as energy stores, fuels, and metabolic intermediates. It is stored as glycogen in 

animals and starch in plants. 

 Stored carbohydrates act as an energy source instead of proteins.  

https://microbenotes.com/glycolysis-steps-atp-generation-and-significance/
https://microbenotes.com/tca-cycle-citric-acid-cycle-or-krebs-cycle/


 They form structural and protective components, like in the cell wall of plants and 

microorganisms. Structural elements in the cell walls of bacteria (peptidoglycan or 

murein), plants (cellulose) and animals (chitin).  

 Carbohydrates are intermediates in the biosynthesis of fats and proteins.   

 Carbohydrates aid in the regulation of nerve tissue and is the energy source for the brain.  

 Carbohydrates get associated with lipids and proteins to form surface antigens, receptor 

molecules, vitamins, and antibiotics.  

 Formation of the structural framework of RNA and DNA (ribonucleic acid and 

deoxyribonucleic acid).  

 They are linked to many proteins and lipids. Such linked carbohydrates are important in 

cell-cell communication and in interactions between cells and other elements in the 

cellular environment. 

 In animals, they are an important constituent of connective tissues. 

 Carbohydrates that are rich in fiber content help to prevent constipation.  

 Also, they help in the modulation of the immune system. 

 

REQUIREMENTS 

The Dietary Guidelines for Americans recommends that carbohydrates make 

up 45 to 65 percent of your total daily calories. So, if you get 2,000 calories a day, 

between 900 and 1,300 calories should be from carbohydrates. That translates to 

between 225 and 325 grams of carbohydrates a day. 

SOURCES 

MONOSACCHARIDES 

Fructose Honey 

 

Dried fruits such as apples, dates and sultanas 

 

Fruit jams, chutney’s, barbecue & plum sauce, gherkins, 

sundried tomatoes 

Breakfast cereals with whole wheat, oats and fruits 

 

Canned fruits such as pineapple, strawberry and plum 

 

Fresh fruits including grapes, apples, pear, kiwi & banana 

 

Also derived from the digestion of sucrose 

Glucose Honey, golden syrup 

 

Dried fruits such as dates, currants & figs 

https://microbenotes.com/cell-wall-plant-fungal-bacterial-structure-and-functions/


   

Small amounts are found in some fruits (grapes and dried 

apricots), vegetables (sweet corn) and honey 

 

Manufactured foods such as juices, cured hams, pasta 

sauces 

 

Digestion and conversion of other carbohydrates 

Galactose Flavoured yogurts or with fruit pieces added 

 

Lactose-free milk 

 

Instant coffee granules, ground black pepper 

Digestion of lactose 

 

DISACCHARIDES 

Sucrose 

  

Derived from sugar cane and sugar beet 

 

Table sugar, manufactured foods, such as cakes, cookies, 

and dark chocolate 

 

Sweet root vegetables such as beetroot and carrots 

Maltose 

  

Malted wheat and barley 

 

Breads, bagels, breakfast cereals, energy bars 

 

Sweet potatoes, peaches, pears 

 

Malt extract, molasses 

 

Beer 

Lactose 

  

Milk, buttermilk, yogurt, sour cream, condensed milk, 

 

Milk products, frozen yogurts, cottage cheese, evaporated 

milk, 

goats milk & ice creams 

Trehalose Mushrooms and edible fungi 

 



Some seaweeds, lobsters, shrimp 

 

Honey 

 

Wine & beers 

 

OLIGOSACCHARIDES    

Raffinose, stachyose, verbascose, 

inulin, fructo and galacto-

oligosaccahrides 

Legumes, beans, cabbage, broccoli, brussel sprouts 

 

Onion, artichoke, fennel, asparagus, beans & peas 

 

Pre-biotics 

 

POLYSACCHARIDES 

Starch 

  

Cereal foods, cornmeal, pretzels, flours, oats, instant 

noodles, pasta, rice 

 

Potato, corn 

 

Small amounts in other root vegetables and unripe fruit 

Non-starch polysaccharides 

  

Vegetables, fruit 

Wholegrain cereals 

Pulses 

 

 

 

 

 

 

 

 



 

REGULATION OF BLOOD SUGAR LEVEL 

Blood sugar regulation is the process by which the levels of blood sugar, primarily glucose, are 

maintained by the body within a narrow range. This tight regulation is referred to as glucose 

homeostasis. Insulin, which lowers blood sugar, and glucagon, which raises it, are the most well 

known of the hormones involved, but more recent discoveries of other glucoregulatory hormones 

have expanded the understanding of this process. 

Glucagon 

If the blood glucose level falls to dangerously low levels (as during very heavy exercise or lack 

of food for extended periods), the alpha cells of the pancreas release glucagon, a hormone which 

travels through the blood to the liver, where it binds to glucagon receptors on the surface of liver 

cells and stimulates them to break down glycogen stored inside the cells into glucose (this 

process is called glycogenolysis). The cells release the glucose into the bloodstream, increasing 

blood sugar levels. Hypoglycemia, the state of having low blood sugar, is treated by restoring the 

blood glucose level to normal by the ingestion or administration 

of dextrose or carbohydrate foods. It is often self-diagnosed and self-medicated orally by the 

ingestion of balanced meals. In more severe circumstances, it is treated by injection or infusion 

of glucagon. 

Insulin 

When levels of blood sugar rise, whether as a result of glycogen conversion, or from digestion of 

a meal, a different hormone is released from beta cells found in the islets of Langerhans in the 

pancreas. This hormone, insulin, causes the liver to convert more glucose into glycogen (this 

process is called glycogenesis), and to force about 2/3 of body cells (primarily muscle and fat 

tissue cells) to take up glucose from the blood through the GLUT4 transporter, thus decreasing 

blood sugar. When insulin binds to the receptors on the cell surface, vesicles containing the 

GLUT4 transporters come to the plasma membrane and fuse together by the process of 

endocytosis, thus enabling a facilitated diffusion of glucose into the cell. As soon as the glucose 

enters the cell, it is phosphorylated into Glucose-6-Phosphate in order to preserve the 

concentration gradient so glucose will continue to enter the cell. Insulin also provides signals to 

several other body systems, and is the chief regulator of metabolic control in humans. 

There are also several other causes for an increase in blood sugar levels. Among them are the 

'stress' hormones such as epinephrine (also known as adrenaline), several of the steroids, 

infections, trauma, and of course, the ingestion of food. 

Diabetes mellitus type 1 is caused by insufficient or non-existent production of insulin, while 

type 2 is primarily due to a decreased response to insulin in the tissues of the body (insulin 

resistance). Both types of diabetes, if untreated, result in too much glucose remaining in the 

blood (hyperglycemia) and many of the same complications. Also, too much insulin and/or 
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exercise without enough corresponding food intake in diabetics can result in low blood sugar 

(hypoglycemia). 

 

 

 

 

Hormones that influence blood glucose level 

Hormone 
Tissue of 

Origin 
Metabolic Effect 

Effect on 

Blood 

Glucose 

Insulin 

Pancreatic β 

Cells 

1) Enhances entry of glucose into cells; 2) Enhances 

storage of glucose as glycogen, or conversion to fatty 

acids; 3) Enhances synthesis of fatty acids and 

proteins; 4) Suppresses breakdown of proteins into 

amino acids, of adipose tissue into free fatty acids. 

Lowers 

Amylin[1]
 

Pancreatic β 

Cells 

1) Suppresses glucagon secretion after eating; 2) 

Slows gastric emptying; 3) Reduces food intake. 
Lowers 

GLP-1[1]
 

Intestinal L 

cells 

1) Enhances glucose-dependent insulin secretion; 2) 

Suppresses glucagon secretion after eating; 3) Slows 

gastric emptying; 4) Reduces food intake. (Only 

works while food is in the gut) 

Lowers 

GIP 

Intestinal K 

cells 

1) induce insulin secretion 2) inhibits apoptosis of 

the pancreatic beta cells and promotes their 

proliferation 3) Stimulates glucagon secretion and fat 

accumulation 

Lowers 

Glucagon  

Pancreatic α 

Cells 

1) Enhances release of glucose from glycogen 

(glycogenolysis); 2) Enhances synthesis of glucose 

(gluconeogenesis) from amino acids or fats. 

Raises 

Asprosin[3]
 

White 

adipose 
1) Enhances release of liver glucose during fasting. Raises 
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tissue 

Somatostatin  

Pancreatic δ 

Cells 

1) Suppresses glucagon release from α cells (acts 

locally); 2) Suppresses release of Insulin, Pituitary 

tropic hormones, gastrin and secretin. 

Lowers 

Epinephrine 

Adrenal 

medulla 

1) Enhances release of glucose from glycogen; 2) 

Enhances release of fatty acids from adipose tissue. 
Raises 

Cortisol 

Adrenal 

cortex  

1) Enhances gluconeogenesis; 2) Antagonizes 

Insulin. 
Raises 

ACTH 

Anterior 

pituitary 

1) Enhances release of cortisol; 2) Enhances release 

of fatty acids from adipose tissue. 
Raises 

Growth 

Hormone  

Anterior 

pituitary 

Antagonizes Insulin Raises 

Thyroxine 
Thyroid  

1) Enhances release of glucose from glycogen; 2) 

Enhances absorption of sugars from intestine 
Raises 

 

  

 

 

 

 

 

 

 

DIETARY FIBRE 

DEFINITION 

Dietary fibre is a type of carbohydrate that cannot be digested by our bodies' enzymes. It is 

found in edible plant foods such as cereals, fruits, vegetables, dried peas, nuts, lentils and 
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grains. Fibre is grouped by its physical properties and is called soluble, insoluble or resistant 

starch. 

CLASSIFICATION OF FIBER AND ROLE OF FIBER IN DISEASES 

S.NO NAME OF THE 

FIBER 

TYPE OF 

THE FIBER 

SOURCES HEALTH BENEFITS 

 

1. Inulin oligofructose Soluble Extracted from onions 

and byproducts of 

sugar production from 

beets or chicory root. 

Added to processed 

foods to boost fiber. 

May increase "good" bacteria in the 

gut and enhance immune function. 

2. 
Mucilage, beta-

glucans 

Soluble Naturally found in 

oats, oat bran, beans, 

peas, barley, flaxseed, 

berries, soybeans, 

bananas, oranges, 

apples, carrots. 

Helps lower bad LDL cholesterol, 

reduces risk of coronary heart 

disease and type 2 diabetes. Use 

caution if you have celiac disease or 

are gluten intolerant. 

3. 
Pectin and gums Soluble (some 

pectins can be 

insoluble) 

Naturally found in 

fruits, berries, and 

seeds. Also extracted 

from citrus peel and 

other plants boost 

fiber in processed 

foods. 

Slows the passage of food through 

the intestinal GI tract, helps lower 

blood cholesterol. 

4. 
Polydextrose polyols Soluble Added to processed 

foods as a bulking 

agent and sugar 

substitute. Made from 

dextrose, sorbitol, and 

citric acid. 

Adds bulk to stools, helps prevent 

constipation. May cause bloating or 

gas. 

5. 
Psyllium Soluble Extracted from rushed 

seeds or husks of 

plantago ovata plant. 

Used in supplements, 

fiber drinks, and 

added to foods. 

Helps lower cholesterol and prevent 

constipation. 

6. 
Resistant starch Soluble Starch in plant cell May help manage weight by 

https://www.webmd.com/diabetes/type-2-diabetes
https://www.webmd.com/digestive-disorders/celiac-disease/celiac-disease


walls naturally found 

in unripened bananas, 

oatmeal, and legumes. 

Also extracted and 

added to processed 

foods to boost fiber. 

increasing fullness; helps control 

blood sugars. It increases insulin 

sensitivity and may reduce the risk 

of diabetes. 

7. 
Wheat dextrin Soluble Extracted from wheat 

starch, and widely 

used to add fiber in 

processed foods. 

Helps lower cholesterol (LDL and 

total cholesterol),and may lower 

blood sugar and reduce risk for heart 

disease; more research is needed. 

Avoid if you have celiac disease or 

are gluten intolerant. 

8. 
Cellulose, some 

hemicelluloses 

Insoluble Naturally found in 

nuts, whole wheat, 

whole grains, bran, 

seeds, edible brown 

rice, skins of produce. 

"Nature's laxative": 

Reduces constipation, lowers risk 

of diverticulitis, can help with 

weight loss. 

9. 
Lignin Insoluble Found naturally in 

flax, rye, some 

vegetables. 

Good for heart health and possibly 

immune function. Use caution if you 

have celiac disease or are gluten 

intolerant. 

 

 

https://www.webmd.com/digestive-disorders/digestive-diseases-constipation
https://www.webmd.com/digestive-disorders/understanding-diverticulitis-basics
https://www.webmd.com/digestive-disorders/celiac-disease/default.htm
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