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A-level Food and Nutrition

SENIOR Five term 1

TOPIC 2/2: Nutrients

Competency: The learner develops appropriate diet plans to prevent and manage nutritional
imbalances for the health of an individual, family and the community.

Proteins

Proteins are complex macromolecules made of amino acids, and their chemistry—structure,

bonding, and folding—directly explains their biological functions in food and nutrition, including

growth, repair, enzyme activity, immune defense, and energy supply. In nutrition, proteins are

not only building blocks but also regulators of metabolism and contributors to flavor and

food quality.

Composition of proteins

e Proteins are polymers of amino acids linked by peptide bonds.

e Each amino acid has an amino group (-NH,), carboxyl group (-COOH), hydrogen atom, and a
variable R-group that determines chemical properties.

Nutritional Classification of amino acid

(i) Essential amino acids: Cannot be synthesized by the human body; must be obtained
from diet.

Examples: Histidine, Isoleucine, Leucine, Lysine, Methionine, Phenylalanine, Threonine,
Tryptophan, Valine.

Importance: Critical for growth, tissue repair, and enzyme/hormone production.

(ii) Non-essential amino acids: Synthesized by the body in sufficient amounts.



Examples: Alanine, Asparagine, Aspartate, Glutamate, Serine.
Importance: Support metabolism and energy production.

(iii) Conditionally essential amino acids: Normally synthesized, but required from diet
during stress, illness, or rapid growth.

Examples: Arginine, Cysteine, Glutamine, Tyrosine, Glycine, Proline.
Importance: Vital in healing, immunity, and stress response.
Metabolic Classification of amino acids
(i) Glucogenic amino acids: Yield glucose via gluconeogenesis.
Examples: Alanine, Aspartate, Glutamate, Glycine, Serine.
Importance: Provide energy during fasting or carbohydrate deficiency.
(ii) Ketogenic amino acids: Yield ketone bodies.
Examples: Leucine, Lysine.
Importance: Energy source during prolonged fasting or low-carb diets.
(iii) Both glucogenic and ketogenic:
Examples: Isoleucine, Phenylalanine, Tyrosine, Tryptophan.
Importance: Flexible energy contribution.
Chemical/Structural Classification of amino acids
(i) Aliphatic: Glycine, Alanine, Valine, Leucine, Isoleucine.
(ii) Aromatic: Phenylalanine, Tyrosine, Tryptophan.
(iii) Sulfur-containing: Methionine, Cysteine.
(iv) Hydroxyl-containing: Serine, Threonine.

(v) Acidic: Aspartic acid, Glutamic acid.
(vi) Basic: Lysine, Arginine, Histidine.
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Summary Table

Classification Groups Examples Nutritional
Importance
Nutritional Essential, non-essential, Lysine, Alanine, Growth, repair,
conditionally essential Arginine immunity
Metabolic Glucogenic, ketogenic, Alanine, Leucine, Energy supply
both Tyrosine
Structural Aliphatic, aromatic, sulfur, = Glycine, Phenylalanine, Protein folding,

hydroxyl, acidic, basic Methionine enzyme activity

Structural levels of proteins and their nutritional relevance

The protein structure and its link to protein function is one of the most fundamental principles
in biochemistry and nutrition: the way a protein is built at the molecular level determines
exactly what it can do in the body.

(i)

(ii)

(i)

Primary Structure (Amino Acid Sequence)
Description: Linear chain of amino acids linked by peptide bonds.
Function: Determines the folding pattern and ultimately the protein’s role.

Example: A single amino acid change in hemoglobin (sickle cell anemia) alters its function
drastically.

Secondary Structure (Local Folding)

Description: Regular patterns like a-helices and B-sheets stabilized by hydrogen bonds.
Function: Provides stability and flexibility.

Example: Fibrous proteins like keratin (hair, nails) rely on a-helices for strength.
Tertiary Structure (3D Folding)

Description: Overall 3D shape formed by hydrophobic interactions, ionic bonds, disulfide
bridges.

Function: Creates active sites for enzymes and binding pockets for receptors.
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Example: Enzymes like pepsin and trypsin digest food because their tertiary structure
forms specific active sites.

(iv) Quaternary Structure (Multiple Chains)

Description: Association of two or more polypeptide chains.

Function: Enables cooperative or complex functions.

Example: Hemoglobin’s four subunits allow efficient oxygen transport and release.

How Structure Determines Function in Nutrition

. Enzymes: Shape of active sites (tertiary structure) allows precise catalysis of
digestion.

o Transport proteins: Quaternary structure of hemoglobin enables oxygen delivery.

o Structural proteins: Secondary structures (collagen, keratin) provide strength and
elasticity.

o Hormones: Specific folding allows signaling molecules like insulin to bind receptors.

o Defense proteins: Antibodies rely on variable regions shaped by amino acid
sequence to recognize antigens.

o Food proteins: Cooking denatures proteins, changing their structure to improve

digestibility and flavor.

Physical Properties of Proteins and Their Nutritional Relevance
(i) Solubility

Property: Proteins vary in solubility depending on their structure, pH, and salt
concentration.

Function in Food/Nutrition:
o Soluble proteins (e.g., albumin in eggs, whey in milk) aid in digestion and absorption.
o Insoluble proteins (e.g., collagen in meat) contribute to texture and require cooking to
improve digestibility.
(ii) Colloidal Nature
Property: Proteins form colloidal solutions in water rather than true solutions.

Function in Food/Nutrition:

o Milk proteins (casein, whey) form colloids, giving milk its white appearance and
smooth texture.
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(iif)

(iv)

(v)

(vi)

(vii)

o Important in food emulsions (e.g., mayonnaise, cream).

Denaturation

Property: Loss of native structure due to heat, acids, alkalis, or mechanical action.
Function in Food/Nutrition:

o Cooking eggs denatures albumin, making it solid and easier to digest.
o Denaturation improves flavor, digestibility, and safety of foods.

Amphoteric Nature
Property: Proteins can act as acids or bases depending on pH.
Function in Food/Nutrition:

o Proteins buffer blood pH, maintaining homeostasis.
o Infood processing, this property helps stabilize products (e.g., cheese-making).

Isoelectric Point (pl)
Property: The pH at which a protein has no net charge and is least soluble.
Function in Food/Nutrition:

o Casein precipitates at its isoelectric point during cheese production.
o Helpsin protein isolation and purification in food technology.

Viscosity
Property: Protein solutions can be thick due to large molecular size.
Function in Food/Nutrition:

o Gelatin and egg whites provide viscosity in desserts and baked goods.
o Contributes to mouthfeel and satiety.

Elasticity
Property: Some proteins (like gluten) exhibit elasticity.

Function in Food/Nutrition:
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o Actin and myosin enable muscle contraction
o Gluten allows dough to stretch and trap gas, giving bread its structure.
o Important in bakery products and pasta.

(viii) Thermal Properties

Property: Proteins coagulate upon heating.
Function in Food/Nutrition:

o Cooking meat and eggs changes texture and flavor.
o Heat treatment improves digestibility and destroys harmful microbes.

Chemical Properties of Proteins and Their Nutritional Relevance

(i)

(ii)

(iii)

Hydrolysis

Property: Proteins can be broken down into peptides and amino acids by acids, alkalis, or
enzymes.

Nutritional Relevance:

o During digestion, enzymes like pepsin and trypsin hydrolyze proteins into amino acids
for absorption.

o Hydrolysis improves digestibility in food processing (e.g., hydrolyzed milk proteins for
infants).

Denaturation

Property: Loss of native structure due to heat, pH changes, or chemicals.

Nutritional Relevance:

o Cooking denatures proteins, making them easier to digest.
o Denaturation alters texture and flavor (e.g., boiled eggs, grilled meat).

Buffering Action

Property: Proteins can act as acids or bases (amphoteric nature) because of amino and
carboxyl groups.

Nutritional Relevance:

o Helps maintain blood pH (homeostasis).
o Important in food preservation and stability (e.g., dairy products).
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(iv)

(v)

(vi)

Precipitation at Isoelectric Point (pl)
Property: Proteins are least soluble at their isoelectric point.
Nutritional Relevance:

o Used in food processing (e.g., casein precipitation in cheese-making).
o Helpsisolate proteins for nutritional supplements.

Reaction with Heavy Metals
Property: Proteins can form insoluble complexes with heavy metals.
Nutritional Relevance:

o Toxicity risk if contaminated food binds proteins (e.g., lead, mercury).
o Highlights importance of food safety.

Maillard Reaction

Property: Reaction between amino groups of proteins and reducing sugars during heating.

Nutritional Relevance:

o Responsible for browning and flavor in baked goods, roasted coffee, and grilled meat.
o Enhances sensory appeal but may reduce availability of some amino acids (e.g.,

lysine).

(vii) Oxidation
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Property: Sulfur-containing amino acids (methionine, cysteine) can undergo oxidation.

Nutritional Relevance:

o May reduce protein quality if excessive.
o Controlled oxidation contributes to flavor in some foods.



Summary Table

Chemical Property Description Nutritional Relevance
Hydrolysis Breakdown into amino acids Digestion, infant formulas
Denaturation Loss of native structure Cooking improves digestibility
Buffering action Act as acids/bases Maintain blood pH, food stability
Isoelectric point Least soluble at pl Cheese-making, protein isolation

Heavy metal reaction Forms insoluble complexes @ Food safety concern
Maillard reaction Amino acids + sugars Flavor, browning, reduced lysine

Oxidation Sulfur amino acids oxidize Flavor development, quality loss

Biological Functions of proteins in Food Nutrition

(i) Growth and Repair: Proteins supply essential amino acids for muscle, tissue, and organ
repair. Collagen and keratin provide structural support.

(i) Enzymatic Activity: Enzymes (proteins) catalyze digestion (e.g., pepsin, trypsin). Their
active sites are shaped by tertiary structure or specific structure configuration.

(iii) Transport and Storage: Hemoglobin transports oxygen; myoglobin stores it in muscles.
Casein in milk stores amino acids for infant growth.

(iv) Immune Defense: Antibodies are proteins that recognize and neutralize pathogens.
(v) Hormonal Regulation: Insulin and glucagon (protein hormones) regulate blood sugar.

(vi) Energy Source: When carbohydrates and fats are insufficient, proteins provide 4 kcal per
gram.

(vii) Food Quality: Proteins contribute to texture, flavor, and color in foods. During cooking,
denaturation and Maillard reactions create desirable aromas and browning.

Protein quality in food nutrition

Protein quality in food nutrition refers to how well a dietary protein meets the body’s needs
for essential amino acids and supports growth, repair, and maintenance. Not all proteins are
equal—some provide all essential amino acids in the right proportions, while others are limited
in one or more.

Determinants of Protein Quality
()  Amino Acid Composition

e Proteins rich in essential amino acids (EAA) are considered high quality.
e Animal proteins (meat, eggs, milk, fish) usually have complete amino acid profiles.
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e Plant proteins (beans, cereals, nuts) may lack one or more EAAs (e.g., lysine in cereals,
methionine in legumes).

(ii) Digestibility

e The ease with which proteins are broken down and absorbed.

e Animal proteins are generally more digestible than plant proteins due to lower fiber
and anti-nutritional factors.

e Cooking improves digestibility by denaturing proteins.

(iii) Biological Value (BV)

e Measures how efficiently absorbed amino acids are used for protein synthesis.
e Egg protein has a BV close to 100 (excellent quality).

(iv) Protein Digestibility-Corrected Amino Acid Score (PDCAAS)

e Standard method to evaluate protein quality based on amino acid profile and
digestibility.
e Milk, eggs, and soy score near 1.0 (highest quality).

(v) Net Protein Utilization (NPU)

e Percentage of ingested protein retained in the body.
e Reflects both digestibility and amino acid balance.

Nutritional Relevance of protein quality

e Growth and repair: High-quality proteins (milk, eggs, fish, meat) support tissue building.
e Balanced diets: Combining plant proteins (beans + cereals) improves amino acid balance.
e Food security: In regions relying on plant-based diets, protein complementation is vital.
e Health: Adequate protein quality prevents malnutrition disorders like kwashiorkor.

Protein supplement

Protein supplements are concentrated sources of protein (powders, shakes, bars) designed to
help individuals meet their daily protein needs when diet alone may be insufficient. Their value
depends on nutritional quality, digestibility, and practical use.

Nutritional Value/importance of Protein Supplements
(i)  High Biological Value

¢ Many supplements use whey, casein, soy, or egg protein, which contain all essential
amino acids.
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e These proteins score highly on PDCAAS (Protein Digestibility-Corrected Amino Acid
Score), meaning they are efficiently used by the body.

(ii) Digestibility and Absorption
e Whey protein is rapidly absorbed, making it ideal post-exercise.
e Casein digests slowly, providing sustained amino acid release.
¢ Plant-based supplements (soy, pea, rice) are good alternatives for
vegetarians/vegans, though some may need blending to balance amino acids.
(iii) Convenience
e Supplements provide protein in a quick, portable form.
o Useful for athletes, patients recovering from illness, or people with limited access to
protein-rich foods.

(iv) Muscle Growth and Repair

¢ Protein supplements support muscle protein synthesis after exercise.
e They help prevent muscle breakdown during calorie restriction or aging.

(v) Weight Management

o High-protein diets increase satiety and reduce appetite.
e Supplements can aid in weight loss or maintenance by controlling hunger.

(vi) Clinical and Special Uses

e Used in hospitals for patients with malnutrition, burns, or post-surgery recovery.
o Beneficial for elderly individuals with reduced appetite but higher protein needs.

(vii) Considerations and Limitations

¢ Whole foods first: Supplements should complement, not replace, protein-rich foods
(meat, fish, eggs, beans, milk).

o Excess intake: Too much protein can strain kidneys and cause dehydration.

¢ Quality varies: Some supplements may contain added sugars, artificial flavors, or
low-quality protein sources.
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Net protein utilization

Net Protein Utilization (NPU) is a measure of protein quality that indicates how efficiently the
body uses the protein consumed from food. It combines both digestibility and biological value,
showing the percentage of ingested protein that is actually retained in the body for growth,
repair, and maintenance.

Definition

e NPU = (Nitrogen retained + Nitrogen intake) x 100

o It expresses the proportion of dietary protein that is absorbed and incorporated into
body proteins.

e A higher NPU means better protein quality.

Key Points

o High NPU foods: Eggs, milk, fish, and meat (close to 100).

e Moderate NPU foods: Legumes, cereals, nuts (lower due to limiting amino acids and
fiber).

e Protein complementation: Combining plant proteins (e.g., beans + maize) improves
NPU by balancing amino acid profiles.

Nutritional Relevance

¢ Growth and repair: High NPU proteins are crucial for children, pregnant women, and
patients recovering from illness.

¢ Diet planning: Helps nutritionists assess protein adequacy in meals.

¢ Food security: In plant-based diets, NPU highlights the importance of mixing foods to
achieve complete protein.

e Health: Prevents protein-energy malnutrition (e.g., kwashiorkor).

Protein efficiency ratio
The Protein Efficiency Ratio (PER) is one of the classic measures used to evaluate the quality of
dietary proteins in food and nutrition. It focuses on how well a protein supports growth,
particularly in young animals, and is closely tied to its amino acid composition and digestibility.
Definition

e PER = Weight gain of test subject (g) + Protein consumed (g)

e It measures the ability of a protein to promote growth, based on feeding trials

(commonly with rats).
¢ A higher PER indicates a protein that is more effective at supporting growth.
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Key Points

¢ Reference protein: Casein (milk protein) is often used as the standard for comparison.

o High PER foods: Eggs, milk, fish, and meat (rich in essential amino acids).

e Lower PER foods: Cereals and legumes, which may lack one or more essential amino
acids.

o Limitations: PER is based on animal growth studies, so it may not perfectly reflect
human nutritional needs. Modern methods like PDCAAS (Protein Digestibility-
Corrected Amino Acid Score) and DIAAS (Digestible Indispensable Amino Acid Score)
are now more widely used.

Nutritional Relevance of protein efficiency ratio

. Diet planning: Helps identify high-quality proteins for children, pregnant women, and
patients needing rapid growth or recovery.

. Food fortification: Used to evaluate protein supplements and fortified foods.

. Protein complementation: Combining plant proteins (e.g., beans + maize) can improve
PER by balancing amino acid profiles.

Methods of assessing protein quality

(i)  Protein Efficiency Ratio (PER)
Definition: Ratio of weight gain in test animals (usually rats) to protein consumed.

Relevance: Indicates how well a protein supports growth.
Limitations: Based on animal studies, may not fully reflect human needs.

(ii) Biological Value (BV)
Definition: Percentage of absorbed protein nitrogen retained in the body.

Relevance: Shows how efficiently dietary protein is used for tissue synthesis.
Limitations: Does not account for digestibility differences among foods.

(iii) Net Protein Utilization (NPU)
Definition: Ratio of nitrogen retained to nitrogen consumed.

Relevance: Combines digestibility and biological value.
Limitations: Requires controlled nitrogen balance studies.

(iv) Chemical Score / Amino Acid Score (AAS)
Definition: Compares the essential amino acid content of a protein to a reference protein
(usually egg protein or FAO/WHO standard).

Relevance: Identifies limiting amino acids in food proteins.
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Limitations: Does not consider digestibility.

(v)  Protein Digestibility-Corrected Amino Acid Score (PDCAAS)
Definition: Amino acid score adjusted for protein digestibility.

Relevance: Standard method recommended by FAO/WHO until recently.

Limitations: Truncates values at 1.0, which may underestimate very high-quality proteins.

(vi) Digestible Indispensable Amino Acid Score (DIAAS)
Definition: Measures digestibility of individual amino acids at the end of the small

intestine.

Relevance: Considered the most accurate modern method for evaluating protein quality.

Advantages: Does not truncate values, better reflects human amino acid needs.

Comparison Table

Method Definition

PER Weight gain + protein intake

BV % absorbed nitrogen
retained

NPU Nitrogen retained + nitrogen
consumed

AAS Amino acid profile vs
reference

PDCAAS AAS x digestibility

DIAAS Digestibility of individual
amino acids

Protein Needs and Adequacy
(i) General Requirements

Nutritional Relevance

Growth support

Efficiency of protein
use

Combines BV +
digestibility
Identifies limiting

amino acids

Standard FAO/WHO
method

Most accurate modern
method

Limitations

Animal-based, not human-
specific

Ignores digestibility
Requires nitrogen balance
studies

Ignores digestibility

Values truncated at 1.0

Complex, requires
advanced analysis

e The Recommended Dietary Allowance (RDA) for protein is about 0.8 g per kg of
body weight per day for healthy adults.
e Needs vary depending on age, sex, activity level, health status, and physiological

conditions.
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(i) Factors Affecting Adequacy
e Age
o Children and adolescents need more protein relative to body weight for growth.
o Older adults may require higher intake (~1.0-1.2 g/kg/day) to prevent muscle loss
(sarcopenia).

o Physiological States

o Pregnant and lactating women need extra protein for fetal and infant growth.
IlIness, injury, or surgery increases protein requirements for tissue repair.

e Activity Level

o Athletes and physically active individuals may need 1.2-2.0 g/kg/day to support
muscle repair and performance.

« Dietary Source

o Animal proteins (eggs, milk, fish, meat) are generally higher quality (complete
amino acids, high digestibility).

o Plant proteins (beans, cereals, nuts) may be limited in one or more essential amino
acids, requiring complementation (e.g., beans + maize).

(iii) Indicators of Adequacy intake of proteins

e Growth and development in children.

¢ Maintenance of muscle mass and strength in adults.

e Wound healing and recovery in patients.

e Absence of protein-energy malnutrition (kwashiorkor, marasmus).

(iv) Risks of Inadequate Intake of proteins

e Stunted growth in children.

e  Weak immunity and poor wound healing.

e Muscle wasting and fatigue.

e Increased risk of malnutrition-related diseases.
(v) Risks of Excess Intake of proteins

o Strain on kidneys and liver.

o Dehydration due to increased urea excretion.
o Imbalance if protein displaces other nutrients (carbohydrates, fats, vitamins).

P age | 14 Please find free New curriculum notes and tests on digitaltechers.co.ug website



Summary Table of protein needs and adequacy indicators

Group Protein Needs Adequacy Indicators
Children Higher per kg for growth = Normal growth, development
Adults 0.8 g/kg/day Maintenance of muscle mass
Elderly 1.0-1.2 g/kg/day Prevent sarcopenia
Pregnant/Lactating Increased needs Healthy pregnancy, milk production
Athletes 1.2-2.0 g/kg/day Muscle repair, performance
Patients (ill/injured) Higher needs Recovery, wound healing

Health effects of protein imbalances in the body

Protein imbalance—whether too little or too much—disrupts normal body functions. Adequate
intake matched to individual needs is essential for growth, repair, immunity, and overall
health.

Effects of Protein Deficiency

(i) Growth retardation: Stunted growth in children.

(i)  Muscle wasting: Loss of lean body mass and strength.

(iii) Weakened immunity: Increased susceptibility to infections.

(iv) Edema: Swelling due to low blood protein (seen in kwashiorkor).
(v) Poor wound healing: Delayed recovery from illness or injury.

(vi) Fatigue and weakness: Reduced energy and endurance.

Management of Protein Deficiency

(i) Dietary improvement: Increase intake of protein-rich foods (milk, eggs, fish, meat, beans,
groundnuts, soy).

(i)  Protein complementation: Combine plant proteins (e.g., beans + maize) to supply all
essential amino acids.

(iii) Supplementation: Use protein powders or fortified foods in severe cases.

(iv) Clinical nutrition: Provide therapeutic foods (e.g., ready-to-use therapeutic foods for
malnourished children).

(v) Address underlying causes: Treat infections, chronic illnesses, or poor absorption that
worsen deficiency.
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Recipes for protein deficiency

Here are some simple, nutritious recipes formulated to help manage protein deficiency, using
affordable and commonly available foods. Each recipe combines high-quality protein sources
with complementary ingredients to ensure a balanced amino acid profile:

(i) Bean & Groundnut Stew

Ingredients

. 2 cups beans (soaked overnight)

. % cup groundnut paste (or peanut butter)
. 1 onion, chopped

. 2 tomatoes, chopped

. 2 tbsp vegetable oil

. Salt to taste

Preparation

Cook beans until soft.

Fry onions and tomatoes in oil, add groundnut paste, and stir into a sauce.
Mix with beans and simmer for 10-15 minutes.

Serve with posho (maize meal), rice, or chapati.

PwnNhpE

Nutritional Value: Beans provide lysine, groundnuts provide methionine—together they
form a complete protein.

(i) Egg & Vegetable Omelet
Ingredients
. 2 eggs
. % cup chopped spinach or sukuma wiki (collard greens)
. 1 tomato, diced
. 1 onion, chopped
. 1 tsp oil
Preparation
1. Beat eggs and mix with vegetables.
2. Fryin alightly oiled pan until cooked.

3. Serve with bread or sweet potatoes.

Nutritional Value: Eggs are high-quality protein; vegetables add vitamins and minerals.
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(iii) Milk & Millet Porridge
Ingredients

. 1 cup millet flour
. 2 cups milk
. 1 tbsp sugar or honey (optional)

Preparation

1. Mix millet flour with water to form a paste.
2. Add boiling milk gradually while stirring.

3. Cook until thickened.

4. Sweeten if desired.

Nutritional Value: Milk provides complete protein; millet adds energy and fiber.
(iv) Fish & Bean Curry
Ingredients

. 1 cup beans (cooked)

. 1 medium fish fillet (tilapia or Nile perch)
. 2 tomatoes, chopped

. 1 onion, chopped

. Spices (garlic, curry powder)

. 2 tbsp oil

Preparation

Fry onions, garlic, and tomatoes with spices.
Add fish pieces and cook until tender.

Stir in cooked beans and simmer for 10 minutes.
Serve with rice or matoke.

PwwnNPE

Nutritional Value: Fish provides complete protein; beans add fiber and extra amino acids.
(v) Groundnut & Soy Smoothie

Ingredients

. 1 cup soy milk (or cow’s milk)

. 2 tbsp groundnut paste
. 1 ripe banana
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. 1 tsp honey (optional)
Preparation

1. Blend all ingredients until smooth.
2. Serve chilled.

Nutritional VValue
Effects of Excess Protein

(i) Kidney strain: Overload from excreting nitrogen waste.

(ii) Dehydration: Increased water loss with urea excretion.

(iii) Bone health issues: Excess protein may increase calcium loss.

(iv) Weight gain: Surplus protein converted to fat if energy needs are exceeded.
(v) Digestive discomfort: Bloating or constipation from very high intake.

Management of Excess Protein

(i) Dietary moderation: Reduce intake of concentrated protein supplements or excessive
animal protein.

(i) Balanced diet: Ensure adequate carbohydrates and fats to prevent protein being used for
energy.

(iii) Hydration: Increase water intake to help kidneys excrete nitrogen waste.

(iv) Medical monitoring: Check kidney and liver function in individuals consuming very high
protein diets.

Recipes for protein excess proteins

If someone is consuming excess protein, the nutritional strategy is not to add more protein-rich
foods, but to rebalance meals so that carbohydrates, healthy fats, fiber, and micronutrients are
emphasized. This helps reduce strain on the kidneys and liver, prevents dehydration, and ensures
overall dietary balance.

That is to say, when protein intake is excessive, recipes should emphasize carbohydrates,
healthy fats, fruits, and vegetables to restore balance. These meals are protein-light but
nutrient-dense, helping prevent kidney strain, dehydration, and nutrient imbalance.

Here are some formulated recipes designed for situations of protein excess:

(i) Vegetable & Avocado Salad Bowl
Ingredients

. 2 cups mixed leafy greens (spinach, lettuce, kale)
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. 1 avocado, sliced

. 1 cucumber, chopped

. 1 carrot, grated

. 1 tbsp olive oil + lemon juice dressing

Preparation

1. Wash and chop vegetables.
2. Toss with avocado and dressing.
3. Serve fresh as a main or side dish.

Nutritional Role: Provides fiber, vitamins, and healthy fats to balance a protein-heavy
diet.

(ii) Sweet Potato & Vegetable Stir-Fry

Ingredients

. 2 medium sweet potatoes, cubed

. 1 cup broccoli florets

. 1 bell pepper, sliced

. 1 onion, chopped

. 2 tbsp vegetable oil

. Spices (garlic, ginger, curry powder)

Preparation

1. Boil sweet potato cubes until tender.
2. Stir-fry onion, garlic, and vegetables in oil.
3. Add sweet potatoes and spices, cook for 5 minutes.

Nutritional Role: Supplies complex carbs and antioxidants, reducing reliance on protein
for energy.

(iii) Rice & Vegetable Pilau
Ingredients
o 2 cups rice
. 1 cup mixed vegetables (peas, carrots, green beans)
. 1 onion, chopped

. 2 tbsp vegetable oil
. Spices (cumin, cardamom, cinnamon)
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Preparation
1. Fry onion and spices in oil.
2. Add rice and vegetables, stir well.

3. Add water and cook until rice is tender.

Nutritional Role: Provides energy from carbohydrates and fiber, balancing excess protein
intake.

(iv) Fruit Smoothie (Protein-Light)
Ingredients
. 1 ripe mango
. 1 banana
. 1 cup orange juice
. 1 tsp honey (optional)

Preparation

1. Blend all ingredients until smooth.
2. Serve chilled.

Nutritional Role: Supplies natural sugars, vitamins, and hydration without adding protein
load.

(v) Maize & Vegetable Porridge
Ingredients
. 1 cup maize flour
. 2 cups water
. % cup pumpkin or squash puree
. Pinch of salt
Preparation
1. Mix maize flour with water to form a paste.
2. Add boiling water gradually, stirring to avoid lumps.

3. Add pumpkin puree and cook until thickened.

Nutritional Role: Provides energy and micronutrients, reducing protein reliance.
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Carbohydrates
Chemistry of Carbohydrates

Carbohydrates are organic compounds made up of carbon (C), hydrogen (H), and oxygen (O),
usually in the ratio Cy(H20),. Their chemistry is defined by:

Classification

(i)  Monosaccharides: Simple sugars (glucose, fructose, galactose).

(ii) Disaccharides: Two monosaccharides linked (sucrose, lactose, maltose).
(iii) Oligosaccharides: Short chains (3—10 monosaccharides).

(iv) Polysaccharides: Long chains (starch, glycogen, cellulose).

Chemical Bonds

(i) Glycosidic bonds link monosaccharides into larger carbohydrates.
(ii) The type of bond (a or B) determines digestibility (e.g., starch vs cellulose).

Isomerism

(i) Carbohydrates exist as structural isomers (glucose vs fructose) and sterecisomers (D- and
L-forms).
(i)  These differences affect metabolism and biological activity.

Biological Functions Linked to Chemistry
1. Energy Supply

(i)  Glucose (a monosaccharide) is the primary energy source.
(ii)  Starch and glycogen (polysaccharides) store energy in plants and animals.

(iii) Chemistry: Easily hydrolyzed glycosidic bonds release glucose for ATP production.

2.  Structural Role
(i)  Cellulose (B-1,4 bonds) forms plant cell walls.
(ii)  Chitin (modified polysaccharide) forms exoskeletons of insects.
(iii) Chemistry: B-linkages resist digestion, giving strength and rigidity.
3.  Cell Recognition & Signaling
(i)  Glycoproteins and glycolipids on cell membranes act as recognition sites.

(i)  Chemistry: Carbohydrate chains attached to proteins/lipids determine immune
responses and cell communication.
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Digestive and Dietary Fiber

(i) Non-digestible polysaccharides (cellulose, hemicellulose) regulate bowel
movement.
(i)  Chemistry: B-linkages prevent enzymatic breakdown, aiding in fiber function.

Metabolic Regulation
(i) Carbohydrates influence blood glucose levels and insulin release.

(i) Chemistry: Rapidly digestible carbs (simple sugars) spike glucose, while complex
carbs release it slowly.

Summary Table

Carbohydrate Type Chemistry Biological Function
Glucose Monosaccharide Immediate energy (ATP)
Starch a-1,4 glycosidic bonds Energy storage in plants
Glycogen Highly branched a-bonds Energy storage in animals
Cellulose B-1,4 glycosidic bonds Plant structure, dietary fiber
Sucrose/Lactose Disaccharides Energy supply, digestion
Glycoproteins Carbohydrate-protein complexes = Cell recognition, immunity

Physical Properties of Carbohydrates and their relevance in food nutrition

1.

Solubility

Property: Most monosaccharides and disaccharides are soluble in water due to hydroxyl (-
OH) groups.

Function: Solubility allows glucose and fructose to be transported in blood and absorbed
easily in the intestine.

Sweetness
Property: Simple sugars (fructose, glucose, sucrose) taste sweet.

Function: Sweetness provides palatability and stimulates appetite, encouraging energy
intake.
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Crystallization

Property: Sugars can crystallize (e.g., sucrose).

Function: Important in food processing (sugar preservation, candy making).
Viscosity and Gel Formation

Property: Polysaccharides like starch and pectin form viscous solutions or gels.

Function: Provides texture in foods and aids digestion (dietary fiber regulates bowel
movement).

Optical Activity
Property: Carbohydrates exist as stereoisomers (D- and L-forms).

Function: Enzymes recognize specific isomers (e.g., only D-glucose is metabolized
efficiently).

Chemical Properties of Carbohydrates and their relevancy in food nutrition

6.

Reducing Property

Property: Monosaccharides and some disaccharides (like lactose, maltose) have free
aldehyde or ketone groups, making them reducing sugars.

Function: Basis for diagnostic tests (Benedict’s, Fehling’s) to detect glucose in urine
(diabetes monitoring).

Hydrolysis

Property: Disaccharides and polysaccharides can be hydrolyzed into monosaccharides by
acids or enzymes.

Function: Essential in digestion (starch - maltose = glucose).
Fermentation
Property: Sugars undergo microbial fermentation to produce alcohol, acids, or gases.

Function: Basis for bread rising (CO, from yeast), yogurt production, and alcohol brewing.
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9. Oxidation
Property: Carbohydrates can be oxidized to form acids.
Function: Important in metabolism (glucose oxidation > ATP).
10. Maillard Reaction
Property: Reaction between reducing sugars and amino acids during heating.
Function: Produces browning and flavor in baked goods, roasted coffee, and grilled meat.

Linking Properties to Functions

Property Type Biological Function
Solubility Physical  Transport of glucose in blood
Sweetness Physical = Stimulates appetite, energy intake

Viscosity/Gel formation Physical Fiber aids digestion, food texture

Optical activity Physical = Enzyme specificity (D-glucose metabolism)
Reducing property Chemical Diagnostic tests, Maillard browning
Hydrolysis Chemical Digestion of starch and disaccharides
Fermentation Chemical Food production (bread, yogurt, alcohol)
Oxidation Chemical Energy release (ATP synthesis)

Conclusion

The physical properties (solubility, sweetness, viscosity, optical activity) and chemical
properties (reducing ability, hydrolysis, fermentation, oxidation, Maillard reaction) of
carbohydrates are directly tied to their biological functions. They explain why carbohydrates
are the body’s primary energy source, why they contribute to food texture and flavor, and
how they play roles in digestion, metabolism, and health monitoring.

Health effects of Carbohydrate imbalances in the body
Effects of Carbohydrate Deficiency

(i) Energy shortage: Carbohydrates are the body’s primary energy source; deficiency leads to
fatigue and weakness.

(ii) Ketosis: Low carbohydrate intake forces the body to break down fats, producing ketone
bodies that can cause nausea, headache, and dehydration.
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(iii)
(iv)
(v)

Protein breakdown: Inadequate carbs make the body use protein for energy, reducing
protein available for growth and repair.

Poor brain function: Glucose is the brain’s main fuel; deficiency impairs concentration and
memory.

Digestive issues: Lack of dietary fiber (a carbohydrate) leads to constipation and poor gut
health.

Management of carbohydrate deficiency

(i)

(i)

(iii)
(iv)

(v)
(vi)

Increase intake of complex carbohydrates: Eat more whole grains (maize, millet, rice,
wheat), root crops (sweet potatoes, cassava, matoke), and legumes to restore energy
supply.

Include fruits and vegetables: Provide natural sugars, fiber, vitamins, and minerals for
balanced energy release.

Ensure adequate dietary fiber: Prevents constipation and supports gut health.
Maintain hydration: Helps in metabolism of carbohydrates and prevents dehydration
during ketosis.

Balance macronutrients: Avoid over-reliance on proteins and fats for energy; ensure
carbs make up 45-65% of daily calories.

Medical support: In severe cases (e.g., hypoglycemia), glucose solutions or carbohydrate-
rich therapeutic foods may be administered.

Examples of recipes for carbohydrate deficiency

Here are some simple, nutrient-rich recipes designed to help manage carbohydrate deficiency.
They emphasize complex carbohydrates (for sustained energy), fiber (for digestive health), and
natural sugars (for quick energy), using affordable and accessible foods:

(i)

Matoke (Steamed Green Bananas) with Groundnut Sauce

Ingredients

e 6-8 green bananas (matoke)

e Y cup groundnut paste (peanut butter)
e 2 tomatoes, chopped

e 1 onion, chopped

e 2 tbsp vegetable oil

e Salt to taste

Preparation

1. Peel and steam matoke until soft.
2. Fry onions and tomatoes in oil, add groundnut paste, and stir into a sauce.
3. Serve matoke with the sauce.
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Nutritional Role: Matoke provides complex carbs for energy; groundnuts add protein and
healthy fats.

(i) Sweet Potato & Bean Stew
Ingredients

e 2 medium sweet potatoes, cubed
e 1 cup cooked beans

e 1 onion, chopped

e 2 tomatoes, chopped

e 2tbspoil

e Spices (garlic, curry powder)

Preparation

1. Boil sweet potatoes until tender.
2. Fry onion, garlic, and tomatoes in oil.
3. Add beans and sweet potatoes, simmer for 10 minutes.

Nutritional Role: Sweet potatoes supply complex carbs and fiber; beans add protein and
extra energy.

(iii) Maize Porridge with Milk
Ingredients

e 1 cup maize flour

e 2 cups water

e 1 cup milk

e 1tbsp sugar or honey (optional)

Preparation

Mix maize flour with water to form a paste.
Add boiling water gradually while stirring.
Add milk and cook until thickened.
Sweeten if desired.

PwbnhpE

Nutritional Role: Maize provides starch (energy); milk adds protein and micronutrients.
(iv) Rice & Vegetable Pilau

Ingredients
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e 2cupsrice

e 1 cup mixed vegetables (peas, carrots, green beans)
e 1 onion, chopped

e 2 tbspoil

e Spices (cumin, cardamom, cinnamon)

Preparation

1. Fry onion and spices in oil.
2. Addrice and vegetables, stir well.
3. Add water and cook until rice is tender.

Nutritional Role: Rice supplies carbohydrates; vegetables add fiber, vitamins, and
minerals.

(v) Fruit Salad with Honey Dressing
Ingredients

e 1 mango, diced

e 1 banana, sliced

e 1 orange, peeled and sectioned
e 1tsp honey

Preparation

1. Mix fruits in a bowl.
2. Drizzle with honey and serve fresh.

Nutritional Role: Fruits provide natural sugars for quick energy, plus vitamins and
antioxidants.

Effects of Carbohydrate Excess

(i) Obesity and weight gain: Excess carbs, especially refined sugars, are stored as fat.

(ii) Type 2 diabetes risk: Chronic high intake of simple sugars causes insulin resistance.

(iii) Cardiovascular disease: Excess refined carbs raise triglycerides and lower HDL cholesterol.

(iv) Dental problems: Sugary foods promote tooth decay and cavities.

(v) Digestive discomfort: Overconsumption of certain carbs (like lactose or fructose) can
cause bloating and diarrhea.
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Management of carbohydrate excess

(i) Reduce intake of refined sugars: Limit sweets, sugary drinks, and processed foods that
spike blood glucose.

(i) Choose complex carbohydrates: Replace white bread, rice, and maize flour with whole
grains, millet, sorghum, and brown rice for slower energy release.

(iii) Increase dietary fiber: Eat more vegetables, fruits, and legumes to slow carbohydrate
absorption and improve satiety.

(iv) Balance macronutrients: Ensure meals include healthy fats and proteins to prevent over-
reliance on carbs for energy.

(v) Regular physical activity: Exercise helps utilize excess glucose and prevents fat storage.

(vi) Hydration: Adequate water intake supports metabolism and reduces cravings for sugary
foods.

(vii) Medical monitoring

Examples of recipes for carbohydrate excess
Here are some recipe examples tailored for managing carbohydrate excess. The goal is to
reduce refined sugars and starches, emphasize fiber, vegetables, and healthy fats, and balance
meals with moderate protein:
(i) Vegetable Stir-Fry with Brown Rice

Ingredients

e 1 cup cooked brown rice (small portion)

e 2 cups mixed vegetables (broccoli, carrots, bell peppers, zucchini)

e 1 tbsp olive oil

e Garlic and ginger for flavor

Preparation

1. Lightly stir-fry vegetables in olive oil with garlic and ginger.
2. Serve with a small portion of brown rice.

Why it helps: Brown rice provides slow-release carbs, while vegetables add fiber to
balance excess starch intake.

(i) Avocado & Bean Salad
Ingredients

e 1 avocado, diced
e 1 cup boiled beans (kidney or black beans)
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e 1tomato, chopped
e 1 cucumber, sliced
e Lemon juice + olive oil dressing

Preparation

1. Mix beans, avocado, tomato, and cucumber.
2. Drizzle with lemon juice and olive oil.

Why it helps: Beans and avocado provide protein and healthy fats, reducing reliance on
carbs for energy.

(iii) Roasted Sweet Potatoes with Greens

Ingredients

e 2 medium sweet potatoes, cubed

2 cups spinach or sukuma wiki (collard greens)
1 tbsp vegetable oil

Pinch of salt and pepper

Preparation
1. Roast sweet potato cubes until golden.
2. Sauté greens lightly in oil.

3. Serve together as a balanced plate.

Why it helps: Sweet potatoes are nutrient-rich carbs, but pairing with greens adds fiber
and reduces glycemic load.

(iv) Fruit & Yogurt Smoothie (Low Sugar)
Ingredients
e 1 cup plain unsweetened yogurt
e Jsbanana
e Y cup berries (or pawpaw/mango in moderation)
e 1tsp honey (optional)

Preparation

1. Blend all ingredients until smooth.
2. Serve chilled.
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Why it helps: Yogurt provides protein and probiotics, while fruits add natural sweetness
without excess refined sugar.

(v) Millet Porridge with Pumpkin
Ingredients
e 1 cup millet flour
e 2 cups water
e 1 cup pumpkin puree
e Pinch of cinnamon

Preparation

1. Cook millet flour with water until thick.
2. Stirin pumpkin puree and cinnamon.

Why it helps: Millet is a whole grain with slow-digesting carbs; pumpkin adds fiber and
vitamins.

Fibres
Classification of Dietary Fibres
1. Soluble Fibre

Characteristics: Dissolves in water, forms gel-like solutions.

Examples: Pectin, gums, mucilage, B-glucans, some hemicelluloses.

Biological Role: Slows digestion, lowers cholesterol, regulates blood sugar.
2. Insoluble Fibre

Characteristics: Does not dissolve in water, adds bulk to stool.

Examples: Cellulose, lignin, most hemicelluloses.

Biological Role: Promotes bowel movement, prevents constipation, supports colon
health.

3.  Functional Fibre
Characteristics: Isolated or synthetic fibre added to foods or supplements.

Examples: Psyllium husk, inulin, resistant starch, dextrins.
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Biological Role: Supplements natural fibre benefits, often used in fortified foods.

Sources of Fibre in Food Nutrition
4. Soluble Fibre Sources

(i)  Fruits: Apples, citrus fruits, mangoes, bananas.
(ii) Vegetables: Carrots, pumpkin.

(iii) Legumes: Beans, peas, lentils.

(iv) Whole grains: Oats, barley.

5. Insoluble Fibre Sources

(i)  Whole grains: Maize, millet, sorghum, brown rice.

(i) Vegetables: Cabbage, spinach, sukuma wiki (collard greens).
(iii) Root crops: Sweet potatoes, cassava, matoke (green bananas).
(iv) Nuts and seeds: Groundnuts, sunflower seeds.

6. Functional Fibre Sources

(i)  Supplements: Psyllium husk, inulin powder.
(i)  Fortified foods: High-fibre cereals, nutrition bars.

The role of fibre in relation to its health benefits in disease prevention

Dietary fibre plays a critical role in disease prevention by improving digestion, regulating blood
sugar, lowering cholesterol, supporting weight control, and reducing risks of chronic diseases
such as cardiovascular disease, type 2 diabetes, obesity, and certain cancers.

Types of Fibre and Their Functions

(i)  Soluble fibre: Dissolves in water, forms gels, slows glucose absorption, and lowers blood
cholesterol.

(i)  Insoluble fibre: Adds bulk to stool, speeds intestinal transit, prevents constipation, and
supports colon health.

(iii) Functional fibre: Isolated or synthetic fibres (e.g., psyllium, inulin) added to foods or
supplements, offering similar benefits.
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Health Benefits of fibres in Disease Prevention

(i)

(i)

(iii)

(iv)

(v)

(vi)

Cardiovascular Disease (CVD)

e Soluble fibre binds bile acids, reducing cholesterol absorption.
e Regularintake lowers LDL (“bad”) cholesterol and improves heart health.

Type 2 Diabetes

e Fibre slows carbohydrate digestion and glucose absorption.
e Helps maintain stable blood sugar levels and reduces insulin resistance.

Obesity and Weight Management

e Fibre increases satiety, reducing overeating.
e Insoluble fibre adds bulk with few calories, supporting healthy weight control.

Colon and Digestive Health
e Insoluble fibre prevents constipation and promotes regular bowel movements.
e Fermentable fibres (like inulin) act as prebiotics, supporting beneficial gut bacteria.

e Reduced risk of colon cancer through improved gut health.

Cancer Prevention

e High-fibre diets are linked to lower risks of colorectal cancer.
o Fibre reduces transit time, limiting exposure of intestinal lining to carcinogens.

Inflammation and Immune Support

e Fibre fermentation produces short-chain fatty acids (SCFAs) like butyrate.
e SCFAs reduce inflammation and strengthen immune function.
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Summary Table
Disease/Condition

Cardiovascular
disease

Type 2 diabetes
Obesity

Colon health

Cancer

Inflammation

Fibre Role

Soluble fibre lowers LDL
cholesterol

Slows glucose absorption
Increases satiety, adds bulk

Insoluble fibre + prebiotics

Faster transit, reduced carcinogen
exposure

SCFA production

Fibre Imbalances and Their Effects

(i) Constipation

Benefit

Reduced heart disease risk

Stable blood sugar
Weight control

Prevents constipation, supports
microbiome

Lower colorectal cancer risk

Reduced chronic inflammation

Cause: Low intake of insoluble fibre reduces stool bulk and slows intestinal transit.

Effect: Hard, dry stools; straining during bowel movements; discomfort.

Prevention/Management: Increase insoluble fibre (whole grains, vegetables, root crops)

and hydration.

(ii)  Diverticulitis

Cause: Chronic low fibre intake leads to formation of diverticula (small pouches) in the
colon wall. These can become inflamed or infected.

Effect: Abdominal pain, bloating, fever, altered bowel habits.

Prevention/Management: Adequate fibre intake (fruits, legumes, whole grains) keeps
stools soft and reduces pressure in the colon.

(iii) Haemorrhoids

Cause: Straining due to constipation from insufficient fibre.

Effect: Swollen veins in the rectum/anus, pain, bleeding during bowel movements.
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(iv)

Prevention/Management: High-fibre diet softens stools, reduces straining, and lowers
risk of haemorrhoids.

Rectal and Anal Cancer

Cause: Low fibre diets increase transit time, exposing intestinal lining to carcinogens for
longer. Lack of fermentable fibre reduces production of protective short-chain fatty acids
(like butyrate).

Effect: Increased risk of colorectal cancer, especially with diets high in processed foods
and low in plant-based fibre.

Prevention/Management: Adequate fibre intake (especially soluble fibre from fruits,
legumes, oats) supports gut microbiota, reduces inflammation, and lowers cancer risk.

Summary Table

Condition Fibre Imbalance Effect Prevention/Management
Constipation Low insoluble fibre Hard stools, Whole grains, vegetables,
straining hydration
Diverticulitis Chronic low fibre Inflamed colon Fruits, legumes, whole grains
pouches
Haemorrhoids Fibre deficiency - Pain, bleeding High-fibre diet, soft stools

constipation

Rectal/Anal Low fibre, high Increased Soluble fibre, gut microbiota
Cancer processed foods carcinogen support
exposure

Examples of recipes rich in fibres

Here are some delicious, practical recipes rich in dietary fibre, designed to support digestion,
heart health, and disease prevention. They combine soluble and insoluble fibres from fruits,
vegetables, legumes, and whole grains:

(i)

Bean & Vegetable Salad

Ingredients

1 cup boiled kidney beans
1 cucumber, chopped
1 tomato, diced
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e 1carrot, grated
e 1 tbsp olive oil + lemon juice dressing

Preparation

1. Mix beans and vegetables in a bowl.
2. Drizzle with olive oil and lemon juice.
3. Serve fresh.

Fibre Source: Beans (soluble + insoluble fibre), vegetables (insoluble fibre).

(ii) Sweet Potato & Sukuma Wiki Stir-Fry

Ingredients

e 2 medium sweet potatoes, cubed

e 2 cups sukuma wiki (collard greens)
e 1 onion, chopped

e 2 tbsp vegetable oil

e Pinch of salt and pepper

Preparation

1. Boil sweet potatoes until tender.

2. Sauté onions and sukuma wiki in oil.

3. Add sweet potatoes, stir, and serve warm.

Fibre Source: Sweet potatoes (soluble fibre), sukuma wiki (insoluble fibre).
(iii) Millet Porridge with Pumpkin

Ingredients

e 1 cup millet flour

e 2 cups water

e 1 cup pumpkin puree

e Pinch of cinnamon

Preparation

1. Cook millet flour with water until thick.
2. Stirin pumpkin puree and cinnamon.
3. Serve hot.
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Fibre Source: Millet (whole grain fibre), pumpkin (soluble fibre).

(iv) Avocado & Groundnut Spread on Whole Grain Bread
Ingredients
e 1ripeavocado
e 2 tbsp groundnut paste (peanut butter)
e 2 slices whole grain bread

Preparation

1. Mash avocado and mix with groundnut paste.
2. Spread on toasted whole grain bread.

Fibre Source: Whole grain bread (insoluble fibre), avocado (soluble fibre).
(v) Fruit Salad with Pawpaw & Banana

Ingredients

e 1 cup pawpaw (papaya), diced
e 1 banana, sliced

e 1 orange, sectioned

e 1tsp honey (optional)

Preparation

1. Mix fruits in a bowl.
2. Drizzle with honey if desired.

Fibre Source: Fruits provide soluble fibre and natural sugars for energy.
Summary of Fibre-Rich Recipes
. Bean & Vegetable Salad - legumes + veggies
. Sweet Potato & Sukuma Wiki Stir-Fry - root crops + leafy greens
. Millet Porridge with Pumpkin - whole grains + vegetables

. Avocado & Groundnut Spread - healthy fats + fibre
. Fruit Salad - soluble fibre from fruits
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Examples sensitization messages for highlighting importance of fibres in the diet

The sensitization messages here below can be used in community health campaigns, posters,
radio talks, or nutrition education programs to highlight the importance of dietary fibre in the
diet:

(i) Short, Catchy Messages

o “Fibre keeps your stomach happy—eat beans, greens, and grains daily!”

e “Strong hearts love fibre—choose fruits and vegetables every meal.”

e “Don’t let constipation slow you down—whole grains and greens keep you moving.”
e “Fibre fights disease—protect yourself with fruits, legumes, and vegetables.”

e “Healthy guts, healthy lives—make fibre your daily friend.”

(ii) Educational Messages

o “Dietary fibre improves digestion, prevents constipation, and reduces the risk of colon
cancer.”

e “Soluble fibre lowers cholesterol and blood sugar, protecting against heart disease and
diabetes.”

e “Insoluble fibre adds bulk to stool, keeping your bowels regular and healthy.”

e “Fibre-rich foods like beans, millet, matoke, sukuma wiki, and sweet potatoes are
affordable and available locally.”

e “Eating fibre daily supports weight control by keeping you full longer.”

(iii) Community Campaign Slogans
e “Eat fibre, live longer, stay stronger.”
e “Beans, greens, and grains—your shield against disease.”
e “Fibre today, health tomorrow.”
e “Fruits and vegetables: nature’s medicine for a healthy gut.”
e  “Whole foods, whole health—choose fibre-rich meals.”
Conclusion
These sensitisation messages are designed to be simple, memorable, and motivating, while

also educating people about the health benefits of fibre in preventing constipation, heart
disease, diabetes, and colon cancer.

Thank You

Dr. Bbosa Science
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