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CHAPTER 1: NUTRITION IN ANIMALS 
The concept of nutrition in animals 

Nutrition is the study of the relationship between diet, health and diseases. 

Animal nutrition specifically deals with: 

• Nutrient requirements of animals. 

• How animals take in food. 

• How the body uses nutrients. 

 

Types of nutrition 

There are two main types of nutrition based on how organisms obtain food. These are; 

▪ Autotrophic nutrition: Organisms that produce their own food. 

▪ Heterotrophic nutrition: Organisms that depend on other organisms for food. 

Animals are heterotrophs, meaning they must obtain food by consuming other organisms. Their 

nutrition involves ingesting, digesting, and absorbing nutrients to meet their dietary needs for 

growth, maintenance, and energy. 

 

Heterotrophic nutrition 

Heterotrophic nutrition refers to the feeding method of organisms that cannot produce their own 

food. They rely on consuming other organisms or organic matter for energy and nutrients. 

Organisms which feed on this way are known as heterotrophs. 

Examples include all animals, fungi, most bacteria, and some protists. 

Etymologically, the term heterotrophic comes from two terms “hetero” means different and 

“trophy” means feeding. Therefore, “heterotroph” means “different feeding”. 

Heterotrophic nutrition encompasses various feeding types such as holozoic, saprophytic, and 

symbiotic nutrition. 

 

Holozoic nutrition 

Holozoic nutrition is a feeding method where organisms ingest complex food, digest it internally, 

absorb the nutrients, and then expel the undigested waste as faeces. This process is typical of most 

animals. It is further categorized into three dietary modes: carnivorous, herbivorous and 

omnivorous. 

▪ Carnivorous feeding is a mode of nutrition where animals consume other animals. These 

animals, known as carnivores, typically hunt and eat prey of different species. Examples 

include driver ants, ground beetles, lions, tigers, and leopards. In this feeding relationship, the 

hunters are termed predators, while the hunted animals are the prey. 

▪ Herbivorous feeding is a mode of nutrition where animals consume plants or plant parts. 

These animals are called herbivores. Examples include grasshoppers, cattle, rabbits, goats, 

antelopes, and giraffes. 

▪ Omnivorous feeding is a mode of nutrition in which an organism consumes both plant and 

animal food sources, as well as other organisms like fungi and algae. They are also known as 

opportunistic feeders because omnivores eat a wide variety of foods. Examples include 

humans, bears, chimpanzees, birds, pigs, turtles, lizards, and certain insects like crickets, ants, 

and wasps. 
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Saprophytic nutrition   

Saprophytic nutrition is a feeding mode where organisms obtain nutrients from dead and 

decaying organic matter. They release digestive enzymes externally onto the decaying material, 

breaking down complex organic molecules into simpler, absorbable ones a process known as 

extracellular digestion. Organisms using this nutrition mode are called saprophytes. 

Examples include mushrooms growing on logs, which release enzymes through rhizoids, and 

bread mold feeding on decaying bread. 

 

Symbiotic nutrition   

Symbiotic nutrition is a feeding relationship involving a close, long-term association between 

two different species, where one or both organisms benefit. It is categorized into three main types: 

commensalism, mutualism, and parasitism. 

▪ Commensalism is a symbiotic relationship where one species benefit, while the other is 

neither helped nor harmed. Typically, the benefiting commensal organism is smaller than the 

unaffected host. Benefits to the commensal can include obtaining nutrients, shelter, support, or 

transportation. Examples include remora fish attaching to sharks for movement and epiphytic 

plants growing on trees to access sunlight and support. 

▪ Mutualism is a symbiotic relationship where both species involved benefit from the 

association. For example, bacteria in the digestive systems of ruminants like goats, sheep, and 

cows receive nutrients from the host's food. In return, these bacteria aid digestion by 

producing cellulase enzymes that break down cellulose. 

▪ Parasitism is a feeding relationship where one species benefits while the other is harmed.  

The species that benefits is called the parasite and the species that is harmed is called the host. 

In parasitic mode of nutrition, the parasites depend on nutrients that are found in the body of 

their hosts. 

For example, a tapeworm living in a human gut obtains nutrients from the host, causing 

illness. Parasites are categorized into two types: 

(i) Ectoparasites live outside the body of the host, examples are ticks, lice, and fleas. 

(ii) Endoparasites live inside the body of the host, examples are Plasmodium sp, Ascaris sp, 

and tapeworms  
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Importance of nutrition 

▪ Essential for energy and life processes: Nutrition provides the necessary nutrients that 

enable the body to produce energy and support vital functions, including growth, tissue repair, 

and movement. 

▪ Supports development and maintenance: Proper nutrition facilitates cell development, 

organ formation, and the repair of damaged body parts, ensuring overall physical 

maintenance. 

▪ Enhances protection and regulation: Adequate nutrition strengthens the body's defenses 

against infections and diseases while helping to regulate body temperature and support 

reproductive health. 

▪ Aids in chemical synthesis: The body uses nutrients to synthesize crucial biochemicals such 

as enzymes and hormones, which are necessary for metabolism and physiological regulation. 

▪ Prevents chronic diseases: Maintaining good nutrition reduces the risk of chronic conditions 

like heart disease, diabetes, stroke, high blood pressure, osteoporosis, and certain cancers. 

▪ Professional guidance: Nutritionists and dieticians are professionals who study nutrition and 

advise individuals on how dietary choices impact their health and well-being. 

▪ Encourages positive lifestyle and eating habits: Good nutrition education promotes mindful 

eating, helps develop healthy food choices, and fosters lifelong habits that benefit overall 

well-being. 

▪ Fosters healthy pregnancy and fetal development: Proper maternal nutrition is critical for 

fetal growth, reduces the risk of birth defects, and supports the health of both mother and baby 

during pregnancy and breastfeeding. 

▪ Regulates metabolism and weight management: Nutrition helps maintain a healthy 

metabolism, prevents obesity, and supports weight loss or gain goals through balanced energy 

intake and expenditure. 

▪ Enhances physical performance and endurance: A balanced diet rich in carbohydrates, 

proteins, and fats fuels athletic performance, aids in muscle recovery, and improves stamina 

and strength. 

 

EXERCISE 

1. (a) Differentiate between autotrophic and heterotrophic nutrition, and explain why animals 

      are classified as heterotrophs. 

(b) Categorize the following animals into carnivores, herbivores, or omnivores: lions, rabbits, 

humans, and giraffes. 

2. During a biology discussion, form one students are arguing about whether they should care 

about the food they eat now or only when they are older. Using six points, explain to them 

why proper nutrition is important at their current age. 

3. (a) Describe the process of saprophytic nutrition and give one example of an organism that 

      uses this method. 

(b) Compare mutualism and parasitism as types of symbiotic nutrition, providing one example 

for each. 
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4. During a field trip, students observe a remora fish attached to a shark and ticks on a cow. A 

discussion ensues about whether these are similar relationships. Using the categories of 

symbiotic nutrition, distinguish between these two observed examples. 

5. (a) Explain two ways in which proper nutrition contributes to the prevention of chronic 

      diseases. 

(b) Two friends are discussing whether fungi like mushrooms are producers like plants. Based 

on the types of nutrition, clarify how mushrooms feed and why they are not considered 

autotrophs. 

6. During a group project, form one students are arguing about whether a lion and a tapeworm 

have the same mode of nutrition. Using biology knowledge, explain the main difference in 

how each organism obtains its food. 

7. A student is researching organisms that obtain nutrients from other living sources. 

(a) Name the two main categories of symbiotic relationships where one organism benefits. 

(b) For each category named in (a), provide one example organism. 

(c) State one difference between these two categories. 

8. Using relevant examples, briefly explain the following types of heterotrophic nutrition: 

(a) holozoic nutrition (b) saprophytic nutrition (c) symbiotic nutrition. 

9. (a) Why are omnivores regarded as opportunistic feeders? 

(b) What is the role of enzymes in the saprophytic mode of feeding? 

10. Why are large trees in the forest not harmed by the epiphytes that grow on their bodies? 

11. Explain the meaning of the following: 

(a) commensalism (b) parasitism (c) mutualism. 

12. (a) How would you apply the concept of nutrition to improve your diet? 

(b) What would happen to the heterotrophs if there were no autotrophs? 

13. (a) Why is proper nutrition essential for maintaining health? 

(b) Why are human beings, pigs, and bears regarded as omnivorous animals? 
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Nutrients  

Nutrients are the chemical components of food that are essential to life and health. They promote 

growth and development and help regulate the body’s chemical processes. Nutrients come from a 

variety of foods such as cassava, meat, bananas, and vegetables. 

There are five main types of nutrients: carbohydrates, proteins, lipids (fats and oils), vitamins, and 

minerals. Water and roughage are also important. 

 

Classification of nutrients 

Based on the quantity required by the body, nutrients are divided into two categories: 

macronutrients and micronutrients. 

• Macronutrients are needed in large amounts and include proteins, carbohydrates, and lipids. 

These provide energy measured in kilocalories (kcal), which fuel various body functions. 

• Micronutrients are needed in smaller amounts but are vital for processes like energy 

production, digestion, and building macromolecules such as vitamins and minerals. 

Unlike macronutrients, micronutrients do not contain calories. 

 

Proteins 

Proteins are organic compounds consisting of one or more chains of amino acids. Amino acids 

are composed of carbon, hydrogen, oxygen, nitrogen, and sometimes sulfur. 

Amino acids are categorized into two groups: essential and non-essential. 

• Essential amino acids cannot be produced by the body and must be obtained from food. 

• Non-essential amino acids can be synthesized by the body. 

Foods rich in proteins and therefore sources of essential amino acids include beef, chicken, fish, 

termites, eggs, beans, lentils, peas, groundnuts, mushrooms, milk, and dairy products like cheese.  

 

Protein breakdown and use in the body 

When consumed, proteins are digested into amino acids. These are absorbed into the bloodstream 

and used to synthesize the body’s own proteins, such as: 

• Hemoglobin: A protein in red blood cells that transports oxygen. 

• Antibodies: Proteins that provide immune defense. 

• Enzymes: Proteins that catalyze biochemical reactions like digestion. 

• Hormones: Many are protein-based and regulate bodily processes. 

 

Functions of proteins 

Proteins serve multiple critical functions as explained below: 

• Growth and repair: Build cells and protoplasm; repair damaged tissues example, skin, 

wounds. 

• Structural role: proteins are key components of cell membranes and cellular structures. 

• Transport and movement: Aid in transporting molecules across membranes and enable 

muscle contraction. 

• Energy source (Secondary): Provide 4 kcal per gram, but are only used for energy when 

carbohydrates and fats are insufficient. 
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• Special importance: Essential for growing children, pregnant women, and individuals 

recovering from illness. 

• Metabolic regulation: Some proteins act as metabolic regulators. Enzymes are proteins that 

catalyze and speed up biochemical reactions, while certain hormones example, insulin are 

proteins that control and coordinate various body processes. 

• Oxygen transport: Some proteins, such as hemoglobin, form the crucial oxygen-carrying 

molecule in red blood cells, enabling the transport of oxygen from the lungs to tissues 

throughout the body. 

• Antibody formation for immunity: Some proteins form antibodies, which are specialized 

molecules that recognize and neutralize pathogens like bacteria and viruses, providing a key 

defense against disease. 

• Blood clotting: Proteins like fibrinogen and thrombin are essential for blood clotting, 

preventing excessive bleeding and promoting wound healing. 

 

Lipids  

Lipids are organic compounds composed of carbon, hydrogen, and oxygen. They are insoluble in 

water but dissolve in organic solvents like ether and benzene. The primary forms of lipids in the 

diet are fats and oils: 

• Fats are solid at room temperature. 

• Oils are liquid at room temperature. 

Lipids are structurally made up of fatty acids and glycerol. Fatty acids are classified into two 

types: 

• Essential fatty acids, which the body cannot produce and must be obtained from food. 

• Non-essential fatty acids, which the body can synthesize on its own. 

It is therefore important to consume foods rich in essential fatty acids. Examples include oily fish, 

nuts, avocados, cooking oils, and seeds such as sunflower and sesame 

 

Functions of lipids 

• Energy source: Lipids are a concentrated energy source, providing 9 kilocalories (kcal) per 

gram, which is more than carbohydrates or proteins. 

• Cell membrane structure: Lipids are essential structural components of all cell membranes, 

forming their basic framework and influencing permeability. 

• Organ protection and insulation: Fat deposits cushion and protect vital organs example, 

heart, and kidneys, while subcutaneous adipose tissue insulates the body to help regulate 

temperature. 

• Vitamin storage: Fatty tissues serve as a storage site for fat-soluble vitamins (A, D, E, and 

K). 

• Hormone production: Lipids are key components in the synthesis of important hormones, 

particularly steroid hormones like estrogen, testosterone, and cortisol, which regulate growth, 

reproduction, metabolism, and stress response. 

• Metabolic and regulatory roles: Essential fatty acids are precursors for substances that help 

control blood pressure and are involved in activating the body’s immune response. 
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Carbohydrates 

Carbohydrates are organic compounds composed of small repeating units called monosaccharides. 

These units primarily consist of carbon, hydrogen, and oxygen. Monosaccharides bond together to 

form larger carbohydrate molecules. 

Carbohydrates are sugar molecules present in various foods and beverages. Common sources 

include maize, sweet potatoes, sugarcane, bananas, cassava, fruits, and yams 

 

Functions of carbohydrates 

• Primary energy source: Carbohydrates are the body's main fuel supply. They should ideally 

provide about two-thirds of our total energy. Each gram yields 4 kilocalories (kcal) when 

broken down into glucose. 

• Essential for organ function: Glucose derived from carbohydrates is crucial for the proper 

operation of vital organs, including the nervous system, heart, and kidneys. 

• Formation of genetic material: Carbohydrate components are essential building blocks for 

DNA (Deoxyribonucleic Acid) and RNA (Ribonucleic Acid), the molecules that carry genetic 

information. 

• Energy storage: Excess carbohydrates are converted into storage forms: 

✓ Glycogen: Stored in the liver and muscles, it is quickly broken down into glucose to 

provide immediate energy during high demand example, vigorous exercise. 

✓ Fat: Stored as adipose tissue in areas like the lower abdomen, around kidneys, and under 

the skin, serving as a long-term energy reserve. 

• Cell membrane components: Carbohydrates combine with proteins and lipids to 

form glycoproteins and glycolipids, respectively. These are critical structural and functional 

components of cell membranes. 

• Dietary fiber and digestive health: Certain carbohydrates, known as dietary fiber found in 

whole grains, fruits, and vegetables are not digested. They add bulk to stool, promote regular 

bowel movements, and support a healthy gut microbiome. 

• Sweeteners and food industry role: Carbohydrates like sucrose (table sugar), fructose, and 

high-fructose corn syrup are widely used as sweeteners, preservatives, and texture modifiers 

in food processing and cooking. 

 

Vitamins 

Vitamins are complex organic micronutrients essential for growth, survival, and proper body 

functioning in animals. They can be synthesized by autotrophs, particularly green plants, through 

the combination of glucose and certain mineral elements. Mammals can also produce vitamins A 

and D using plant-derived molecules obtained from their diet. Foods such as fruits and vegetables 

are common sources of vitamins. 

Vitamins are categorized into two groups: fat-soluble and water-soluble. Fat-soluble vitamins A, 

D, E, and K can be stored in the body. In contrast, water-soluble vitamins B and C are not stored 

and must be regularly replenished. The B vitamins include several forms: B₁, B₂, B₃, B₆, B₉, and 

B₁₂. Water-soluble vitamins are sensitive to heat and can be easily destroyed during cooking. 
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Functions and importance of vitamins 

Vitamins are essential organic compounds that play crucial roles in the metabolism, development, 

and health of both plants and animals. 

Vitamins are vital for key metabolic activities. They support the proper function of immune 

enzymes, maintain nervous system health, and aid in the formation of bone tissue and red blood 

cells. 

Both a deficiency and an excess intake of vitamins can lead to significant health problems. 

Therefore, maintaining an appropriate level through diet is essential for wellbeing. 

The specific sources, functions, and consequences of deficiency for different vitamins are 

systematically detailed in reference tables like the one shown below, highlighting their varied and 

essential roles in biology. 

Vitamin Sources Functions Deficiency symptoms 

Vitamin A 

(Retinol)  

Liver, milk, eggs, 

oranges, yellow 

vegetables such as 

carrots and pumpkin 

Formation of eye and 

respiratory tract 

membranes 

▪ Night blindness 

▪  Increased risk of 

infections 

Vitamin B₁ 

(Thiamine) 

Lean meat, liver, 

eggs, mushrooms, 

brown rice, whole 

grains 

▪ Assists in 

carbohydrate 

metabolism 

▪ Supports muscle 

coordination and 

nervous system 

function 

Fatigue; muscle weakness; 

nerve damage; beriberi 

(loss of appetite) 

Vitamin B₂ 

(Riboflavin) 

Liver, meat, 

mushrooms, whole 

grains 

Metabolism of all 

foods; energy release 

to cells 

▪ Cracks and sores 

around mouth and nose 

▪ Visual problems 

Vitamin B₃ 

(Niacin) 

Nuts, fish, meat, 

mushrooms, brown 

rice, whole grains 

Required by enzymes 

for converting food to 

energy 

Pellagra characterized by 

skin lesions, appetite loss, 

diarrhea, muscle weakness 

Vitamin B₆ 

(Pyridoxine) 

Meat, vegetables, 

mushrooms, whole 

grains 

Essential for protein 

metabolism 

▪ Nerve irritability 

▪ Sores in mouth and 

eyes 

▪ Anemia 

Vitamin B₉ 

(Folic acid) 

Liver, fish, green 

leafy vegetables, 

legumes, fortified 

foods 

▪ Synthesis of new 

cells 

▪ Metabolism of 

carbohydrates  

▪ Birth defects 

▪ Anemia 

▪ Frequent infections 

Vitamin B₁₂ 

(Cyanocobalamin) 

Fish, meat, eggs, 

milk, liver 

▪ Helps in making 

genetic material 

▪ Helps to form red 

blood cells 

▪ Anemia 

▪ Nerve damage 

▪ Weight loss 
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Vitamin C 

(Ascorbic acid) 

Tomatoes, fresh 

green vegetables, 

citrus fruits such as 

lemons and oranges 

▪ Acts as an 

antioxidant 

▪ Improves 

absorption of iron 

▪ Used in synthesis 

of collagen in the 

bones and gums 

▪ Muscle weakness 

▪ Easy bruising 

▪ joint pain 

▪ scurvy (bleeding 

gums) 

▪ poor wound healing 

▪ Frequent infections 

Vitamin D 

(Calciferol) 

Egg yolk, milk, oily 

fish, liver, also, from 

sunlight 

Builds and maintains 

teeth and bones 

▪ Rickets in children 

(bone deformities) 

▪ Osteoporosis (soft 

bones) in adults 

Vitamin E 

(Tocopherol) 

Corn or sunflower 

oil, butter, brown 

rice, peanuts 

▪ Used as 

antioxidant 

▪ Protects cell 

membranes 

▪ Nerve abnormalities 

▪ Infertility  

Vitamin K Green vegetables, 

liver 

Required for normal 

blood clotting 

Defective blood 

coagulation leading to  

excessive bleeding from 

injury 

 

Minerals 

Minerals are inorganic elements derived from soil and water, which are taken up and utilized by 

living organisms. In animal nutrition, they play diverse roles in supporting physiological functions 

across all bodily systems. Various minerals are required for specific activities within the body, and 

these are known as essential minerals.  

Examples of essential minerals include sodium, chlorine, potassium, calcium, phosphorus, 

magnesium, sulfur, zinc, iodine, copper, manganese, and fluoride. 

 

Function of minerals  

Minerals serve several key functions in the body, including: 

• Enzyme activation: Many minerals act as cofactors, which are essential for enabling and 

speeding up the body's enzymatic reactions. 

• Fluid and electrolyte balance: Minerals like sodium, potassium, and chloride help maintain 

the proper balance of body fluids and osmotic pressure inside and outside cells. 

• Structural support: Minerals such as calcium and phosphorus are crucial for building and 

strengthening bones and teeth. 

• Nervous and muscular function: Minerals are vital for transmitting nerve impulses and for 

the contraction and relaxation of muscles. 

• Hormone synthesis: Some minerals are required as components or activators for 

the production of hormones example, iodine for thyroid hormones. 
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The table below summarizes minerals, their sources, functions and deficiency symptoms 

Mineral Sources Functions Deficiency symptoms 

Calcium Milk, yogurt, cheese, 

sardines, eggs, green 

vegetables 

Builds strong bones and teeth; 

aids nerve transmission, 

muscle contraction, and blood 

clotting 

Weak bones, easy 

bleeding, impaired 

nerve activity 

Phosphorus Meat, milk, fish, 

eggs, nuts 

Builds bones and teeth; 

maintains acid-base balance; 

aids genetic material 

formation 

Poor bone and teeth 

formation 

Potassium Peanuts, bananas, 

orange juice, meat, 

green beans 

Maintains fluid balance for 

nerve and muscle function 

Poor muscle 

contraction, impaired 

nerve activity 

Sodium Table salt, soy sauce, 

milk, bread, 

vegetables, processed 

foods 

Supports nerve transmission, 

muscle contraction, protein 

synthesis, and fluid balance 

Muscle cramps, poor 

nerve transmission 

Chloride Table salt, eggs, 

milk, meat, seafood, 

whole grain foods 

Maintains water and ionic 

balance; forms hydrochloric 

acid in stomach 

Poor protein digestion 

Magnesium Spinach, pumpkin 

seeds, sesame seeds, 

beans, nuts, seafood 

Supports immune health, 

protein synthesis, muscle and 

nerve function, bone strength 

Muscle weakness, 

irregular heartbeat, 

weak bones 

Iron Liver, lean meat, fish, 

chicken, egg yolk, 

legumes, kidney 

beans, greens 

Essential for hemoglobin 

production and energy 

generation 

Anemia, fatigue, 

weakness 

Zinc Oysters, shrimp, 

crab, meat, fish, 

chicken, whole 

grains, vegetables 

Supports immune function, 

growth, sexual maturation, 

enzyme activation, wound 

healing, protein/DNA 

synthesis 

Impaired taste, poor 

immune response, skin 

problems 

Iodine Seafood, dairy 

products, iodized salt 

Essential for thyroid hormone 

production, regulating growth, 

development, and metabolism 

Goiter, growth 

retardation, mental 

impairment, stillbirth 

Fluoride Fish, fluoridated 

water, tea 

Aids development of teeth and 

bones; helps prevent tooth 

decay 

Poor bone and tooth 

development, tooth 

decay 

Copper Whole grains, meat, 

fish, liver, legumes, 

nuts, seeds 

Aids bone and hemoglobin 

synthesis; enzyme activation 

Bleeding under skin, 

ruptured blood vessels, 

bone and joint 

problems, anemia 
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Manganese Plant foods, kidneys, 

liver, tea, coffee, 

nuts, fruits 

Assists bone formation; 

enzyme activation 

Nausea, dizziness, 

hearing loss, bone loss 

 

Roughage 

Roughage, also known as dietary fibre, consists of indigestible plant materials. It is not broken 

down or absorbed by the body, and therefore provides no direct nutritional value in terms of 

energy or nutrients. However, it is important for digestive health. Common sources of dietary 

fibre include cassava, potatoes, beans, fruits, cabbage, spinach, and whole grain cereals. 

 

Functions of roughage 

• Promotes digestive movement: Roughage adds bulk to food and feces, stimulating the 

rhythmic contractions (peristalsis) of intestinal muscles. This helps food and waste move 

smoothly through the digestive tract. 

• Aids in weight control: By providing a sense of fullness and slowing digestion, roughage can 

reduce overall calorie intake, helping to maintain a healthy weight. 

• Reduces risk of heart disease: Some types of roughage especially soluble fiber can help 

lower blood cholesterol levels and regulate blood pressure, thereby reducing the risk of 

cardiovascular diseases. 

 

Water 

Water is a vital nutrient and the main component of bodily fluids such as blood, tears, and saliva. 

It forms a large part of cell cytoplasm and is essential for maintaining the shape and structure of 

cells, tissues, and organs. 

Water aids in the breakdown of food during digestion and lubricates moving body parts to reduce 

friction. It is also crucial for regulating body temperature. For example, through sweating: when 

sweat evaporates from the skin, it cools the body, preventing overheating in hot weather. 

To maintain adequate hydration, it is important to drink enough safe water and consume raw 

vegetables and fruits. Insufficient water intake can cause thirst, dehydration, and constipation. 

Losing more than 10% of the body’s water can be fatal. 

 

EXERCISE 

1. A form two student, who is fed too much protein by her parents, is explaining to a fellow 

student that this diet is beneficial. Using your knowledge of animal nutrition, 

explain six functions of proteins to support her claim that proteins are essential for animals. 

2. (a) Explain the difference between macronutrients and micronutrients, and provide one 

     example of each along with its primary function in the body. 

(b) Describe how proteins are digested and used in the body, and explain the specific role of 

proteins in immune defense. Name one protein involved in this process. 

3. A nutritionist is creating an informational pamphlet. To highlight why a diet rich in varied 

foods is crucial, she focuses on the roles of micronutrients. Assist her to state three functions 

of minerals and three functions of vitamins in the human body. 
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4. (a) Identify two essential fatty acids and their dietary sources. Discuss how lipids contribute to 

      protecting the body against disease, referencing at least two specific functions. 

(b) Choose one fat-soluble vitamin and one water-soluble vitamin. For each, state a major 

food source, its primary function, and a health condition resulting from its deficiency. 

5. Explain how minerals contribute to maintaining fluid and electrolyte balance in the body. 

Name two minerals involved in this process and describe one consequence of deficiency for 

each. 

6. (a) Briefly explain the term nutrient and state the two main categories into which they are 

     classified based on the quantity required by the body. 

(b) Describe two specific structural roles that proteins play in the human body, other than 

providing energy. 

(c) A long-distance runner is planning her pre-race meal. Using your knowledge of nutrient 

functions, explain why her meal should be high in carbohydrates rather than lipids, despite 

lipids providing more energy per gram. 

7. A biology teacher, explaining in a form two class, tells students that despite being a source of 

energy, carbohydrates serve many other vital roles in the body. Explain six functions of 

carbohydrates in living organisms. 

8. (a) (i) What is the key difference between fat-soluble and water-soluble vitamins in terms of 

           how the body handles them? 

(ii) Name one water-soluble vitamin that is easily destroyed during cooking. 

(b) The table below lists minerals and associated deficiency symptoms. Fill in the missing 

information. 

Mineral Function Deficiency symptom 

Calcium Builds strong bones and teeth; aids 

nerve transmission 

Weak bones, easy bleeding 

Iron Essential for hemoglobin production 
 

Iodine 
 

Goiter, growth retardation 

(c) Roughage also known as dietary fibre provides no direct energy or nutrients. 

State three reasons why it is still considered an important component of a healthy diet. 

(d) Explain two crucial physiological roles that water plays in maintaining human health. 

9. A community health worker is teaching villagers about balanced nutrition. To convince them 

to include a mix of foods in their diet, she explains the importance of both lipids and 

roughage. 

(a) State three functions of lipids in animals. 

(b) State three functions of roughage in the diet. 
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