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A-level Food and Nutrition

SENIOR Six term 2

TOPIC 2/4: Food Safety, Processing and Preservation
Competency:

The learner analyses sources of food contamination, explores different food processing
methods, and applies effective preservation techniques to ensure food safety, quality, and
extended shelf life.

Food contamination, spoilage and poisoning

Food contamination, spoilage, and food poisoning are interconnected issues in food safety.
Contamination occurs when harmful agents enter food, spoilage is the deterioration of food
quality, and food poisoning results when contaminated food is consumed. The main causes
include biological (microbes), chemical (toxins, pesticides), and physical (foreign objects)
hazards, alongside poor storage and handling practices.

Types of Food Contamination
Food contamination refers to the presence of harmful substances in food.

(i) Biological contamination: Caused by bacteria (Salmonella, E. coli), viruses (Norovirus),
parasites, and molds.

(i) Chemical contamination: Includes pesticides, cleaning agents, heavy metals, and naturally
occurring toxins.

(iii) Physical contamination: Foreign objects like glass, plastic, hair, or metal fragments.

(iv) Cross-contamination: Transfer of microbes or allergens from one food to another via
surfaces, utensils, or hands.



Types of Food Spoilage

Food spoilage is the process by which food deteriorates and becomes unsuitable for
consumption.

(i)  Microbial spoilage: Growth of bacteria, yeasts, and molds causing off-odors, slime, or
discoloration.
(ii) Enzymatic spoilage: Natural enzymes in food break down components, e.g., browning of

fruits.

(iii) Chemical spoilage: Oxidation of fats (rancidity), chemical reactions altering taste and
safety.

(iv) Physical spoilage: Changes in texture or appearance due to poor storage (freezer burn,
dehydration).

Types of Food Poisoning

Food poisoning occurs when contaminated food is ingested.

(i) Bacterial food poisoning: Salmonella, Listeria, Clostridium botulinum, Staphylococcus
aureus.

(i)  Viral food poisoning: Norovirus, Hepatitis A.

(i)  Parasitic food poisoning: Giardia, Trichinella, Toxoplasma.

(v Chemical food poisoning: Caused by toxins (mushroom poisoning, pesticide residues).

Symptoms: Nausea, vomiting, diarrhea, abdominal cramps, fever, dehydration.

Global impact: WHO estimates 600 million people fall ill annually from contaminated food,
with 420,000 deaths, disproportionately affecting children under 5.

Summary Table

Category Types Causes
Food Biological, chemical, physical, Microbes, toxins, foreign objects,
Contamination cross-contamination poor hygiene
Food Spoilage Microbial, enzymatic, chemical, Bacterial growth, enzyme activity,
physical oxidation, poor storage
Food Poisoning Bacterial, viral, parasitic, chemical  Pathogens, toxins, unsafe handling
Key Takeaway

¢ Contamination introduces hazards into food.
e Spoilage makes food unfit to eat due to deterioration.
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¢ Food poisoning results when contaminated food is consumed. Preventive measures
include proper hygiene, safe storage, cooking at correct temperatures, and avoiding
cross-contamination.

Safety practices for preventing food contamination, spoilage, and food poisoning

1. Hygiene Practices

e Handwashing: Wash hands thoroughly before handling food.

¢ Clean surfaces & utensils: Sanitize cutting boards, knives, and counters to avoid cross-
contamination.

e Personal hygiene: Use gloves or hairnets when preparing food.

2. Temperature Control

o Cold storage: Refrigerate perishable foods at <4°C to slow microbial growth.
e Freezing: Store long-term items at <-18°C.

e Cooking: Cook foods to safe internal temperatures (e.g., poultry 274°C).

e Hot holding: Keep cooked foods at >60°C until served.

3. Safe Food Handling

e Separate raw and cooked foods: Prevent cross-contamination by using different
utensils and storage.

¢ Proper packaging: Use airtight containers to reduce exposure to contaminants.

¢ Avoid expired foods: Check labels and discard spoiled items.

4. Storage & Preservation

e FIFO principle (First In, First Out): Use older stock before newer items.
o Dry storage: Keep grains and flour in cool, dry places to prevent mold.
¢ Preservation methods: Canning, drying, and vacuum sealing extend shelf life safely.

5. Chemical & Physical Safety

o Limit exposure to chemicals: Store cleaning agents away from food areas.
o Check for foreign objects: Inspect food for glass, plastic, or metal fragments.
e Wash produce: Remove pesticide residues before consumption.

Key Takeaway

Preventing contamination, spoilage, and food poisoning relies on good hygiene, proper
storage, safe cooking temperatures, and careful handling. These practices protect health,
reduce waste, and ensure food remains safe and nutritious.
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Methods of Food Processing & Preservation
1. Curing

Definition: Addition of salt, sugar, nitrates/nitrites to draw out moisture and inhibit
microbial growth.

Application:

o Meat: Preserves bacon, ham, sausages.
o Fish: Salted fish.

Principle: Moisture control (reduces water activity), chemical use (salt/nitrites inhibit
microbes).

2. Smoking

Definition: Exposing food to smoke from burning wood, which imparts flavor and
antimicrobial compounds.

Application:

o Meat/Fish: Smoked sausages, salmon.
o Cheese/Vegetables: Smoked cheese, peppers.

Principle: Application of heat, chemical use (phenols, formaldehyde in smoke inhibit
microbes), moisture reduction.

3. Freezing
Definition: Storing food at < —18°C to slow microbial and enzymatic activity.
Application:
o Meat: Frozen cuts, poultry.
o Vegetables/Fruits: Frozen peas, berries.

o Cereals: Limited use (grain storage at low temps).

Principle: Temperature control (inhibits microbial growth), exclusion of microorganisms
(inactive at low temps).

4. Canning
Definition: Sealing food in airtight containers and applying heat to destroy microorganisms.
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Application:

o Meat/Fish: Canned beef, tuna.

o Vegetables/Fruits: Canned beans, tomatoes, peaches.

o Cereals: Cereal-based soups or porridges.
Principle: Removal of air, application of heat, exclusion of microorganisms (sterilization).
Mincing
Definition: Cutting food into small pieces to aid cooking, preservation, or processing.
Application:

o Meat: Minced beef, chicken.

o Vegetables/Fruits: Minced onions, garlic, fruit purees.

o Cereals: Ground grains for flour.
Principle: Facilitates moisture control (drying ground cereals), but increases risk of

contamination due to larger surface area — requires temperature control and exclusion of
microorganisms.

Principles of Food Preservation

1.

Removal of Air

e Prevents oxidation and aerobic microbial growth.
e Used in canning, vacuum packaging, modified atmosphere packaging.

Application of Heat

e Destroys microorganisms and enzymes.
e Used in pasteurization, sterilization, canning, blanching.

Temperature Control

e Low temperatures (refrigeration, freezing) slow microbial growth.
e High temperatures (boiling, baking, smoking) kill microbes.

Moisture Control

e Reducing water activity prevents microbial growth.
e Achieved through drying, curing, smoking, dehydration.
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5. pH Control

¢ Acidic environments inhibit microbial growth.
e Used in pickling fruits/vegetables, fermentation of cereals (sourdough).

6. Exclusion of Microorganisms

¢ Achieved by airtight packaging, filtration, sterilization.
¢ Essential in canning and aseptic processing.

7. Use of Chemicals

e Preservatives (sodium benzoate, nitrates, sorbates) inhibit microbial growth.
e Antioxidants (ascorbic acid, BHA/BHT) prevent rancidity in cereals and oils.

Summary Table

Method Food Examples Key Principles

Curing Meat, fish Moisture control, chemical use

Smoking Meat, fish, cheese Heat, chemicals, moisture reduction
Freezing Meat, vegetables, fruits Temperature control, microbial inhibition

Canning Meat, cereals, vegetables, fruits Removal of air, heat, exclusion of microbes

Mincing Meat, cereals, vegetables, fruits = Moisture control, temp control, hygiene

Key Takeaway

Food preservation relies on methods (curing, smoking, freezing, canning, mincing) that apply
principles (air removal, heat, temperature, moisture, pH, exclusion of microbes, chemicals).
Together, they extend shelf life, maintain safety, and preserve nutritional quality across meat,
cereals, vegetables, and fruits.

Methods and techniques used to process and preserve fruits, vegetables, pulses, nuts,
spices, and herbs

2. Fruits

Methods & Techniques

(i)  Canning: Fruits sealed in jars/tins with syrup or juice, then heat-treated.
(ii)  Freezing: Quick freezing of berries, mango slices, etc. to retain nutrients.
(iii) Drying/Dehydration: Sun-drying or mechanical drying for raisins, dates, apples.
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(iv) Jam/Jelly Making: Use of sugar and pectin to preserve fruits.
(v)  Pickling: Fruits preserved in vinegar or brine.

Principles Applied: Moisture control, pH control (acidic medium), exclusion of
microorganisms.

3. Vegetables

Methods & Techniques

(i)  Blanching + Freezing: Brief boiling then freezing to inactivate enzymes (peas, beans).

(i)  Pickling/Fermentation: Vegetables preserved in brine (cabbage - sauerkraut,
cucumbers -> pickles).

(iii) Canning: Heat-processed sealed containers (tomatoes, beans).

(iv) Drying: Dehydrated vegetables (onions, carrots, spinach).

Principles Applied: Application of heat, moisture control, pH control, exclusion of
microorganisms.

4.  Pulses (Legumes)
Methods & Techniques
(i) Dry Storage: Kept in airtight containers to prevent insect infestation.
(i)  Parboiling: Heat treatment before milling to improve shelf life and nutrient
retention.
(iii) Canning: Ready-to-eat beans preserved in brine.
(iv) Vacuum Packaging: Removes air to prevent spoilage.

Principles Applied: Removal of air, moisture control, exclusion of microorganisms.

5. Nuts

Methods & Techniques

(v) Roasting: Reduces moisture and microbial load, enhances flavor.

(vi) Vacuum/Modified Atmosphere Packaging: Prevents rancidity and insect damage.
(vii) Refrigeration/Freezing: Slows down fat oxidation.

(viii) Salting or Sugar Coating: Adds flavor and extends shelf life.

Principles Applied: Moisture control, chemical use (salt/sugar), exclusion of
microorganisms.
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6. Spices

Methods & Techniques

(i)  Drying: Sun or mechanical drying of pepper, chili, cloves.

(i) Grinding & Packaging: Ground spices stored in airtight containers.

(iii) Irradiation: Kills microbes without affecting flavor.

(iv) Vacuum Sealing: Prevents loss of volatile oils.

Principles Applied: Moisture control, exclusion of microorganisms, chemical preservation.
7. Herbs

Methods & Techniques

(i)  Air/Sun Drying: Basil, oregano, thyme dried to reduce moisture.

(i)  Freezing: Fresh herbs frozen in ice cubes with water/oil.

(iii) Oil/Vinegar Infusion: Preserves flavor and prevents microbial growth.

(iv) Vacuum Packaging: Maintains aroma and freshness.

Principles Applied: Moisture control, pH control (vinegar/oil medium), exclusion of
microorganisms.

Summary Table

Food Methods Principles
Group
Fruits Canning, freezing, drying, jam/jelly, pickling Moisture & pH control

Vegetables @ Blanching + freezing, pickling, canning, drying = Heat, moisture, pH control

Pulses Dry storage, parboiling, canning, vacuum Air removal, moisture control
packaging
Nuts Roasting, vacuum packaging, refrigeration, Moisture control, chemical use
salting
Spices Drying, grinding, irradiation, vacuum sealing Moisture control, microbial
exclusion
Herbs Drying, freezing, infusion, vacuum packaging = Moisture & pH control
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Key Takeaway

Processing and preservation of plant foods rely on controlling moisture, temperature, pH, and
microbial growth. Techniques like drying, freezing, canning, pickling, and vacuum packaging
ensure safety, extend shelf life, and maintain nutritional quality.

Safe handling and storage techniques during food processing and preservation to
prevent contamination

Safe Handling Practices

(i)
(i)

(iii)

(iv)
(v)

Hand hygiene: Wash hands thoroughly before and after handling food.

Clean equipment & surfaces: Sanitize knives, cutting boards, and counters to avoid cross-
contamination.

Separate raw and cooked foods: Use different utensils and containers for raw meat and
ready-to-eat foods.

Protective clothing: Wear clean aprons, gloves, and hairnets when processing food.
Avoid handling food when ill: Prevents transfer of pathogens from handlers to food.

Safe Storage Techniques

(i)

(i)

(iii)
(iv)

(v)

Temperature control:

o Refrigerate perishable foods at <4°C.
o Freeze long-term storage items at <-18°C.
o Keep hot foods at 260°C until served.

Proper packaging:

o Use airtight containers or vacuum-sealed bags to prevent exposure to air and
moisture.
o Label packages with dates to track shelf life.

FIFO principle (First In, First Out): Use older stock before newer items to reduce spoilage.
Dry storage: Keep cereals, pulses, and spices in cool, dry places to prevent mold and
insect infestation.

Avoid overcrowding refrigerators/freezers: Allow air circulation for consistent cooling.

Preventing Contamination

(i)

(ii)
(iii)
(iv)

Chemical safety: Store cleaning agents away from food areas.

Water safety: Use clean, treated water for washing and processing.

Inspect food: Check for foreign objects (glass, plastic, metal fragments).

Wash produce thoroughly: Remove dirt, pesticides, and microbes before processing.
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Summary Table

Practice Purpose Example
Hand hygiene Prevent microbial contamination Wash hands before food prep
Separate raw/cooked foods Avoid cross-contamination Different cutting boards
Temperature control Stop microbial growth Refrigerate at <4°C
Proper packaging Prevent spoilage Vacuum-sealed bags
FIFO principle Reduce waste Use older stock first
Chemical safety Avoid toxic exposure Store cleaners separately
Key Takeaway

Safe handling and storage during food processing rely on hygiene, temperature control, proper
packaging, and chemical safety. These practices protect food from contamination, extend shelf
life, and ensure it remains safe and nutritious for consumption.

Product Certification by Uganda Bureau of Standards (UNBS)

In Uganda, the Uganda National Bureau of Standards (UNBS) certifies products to ensure they
meet national and international standards for safety, quality, and consumer protection. To
achieve certification, businesses must comply with UNBS regulations, package products safely,
label them clearly with mandatory information, and market them responsibly.

Requirements for Product Certification (UNBS)

(i)  Application to UNBS: Submit a formal request for certification under the UNBS Product
Certification Scheme.

(ii) Compliance with Standards: Products must meet Ugandan standards (US) or international
equivalents for safety, quality, and performance.

(iii) Testing & Sampling: UNBS conducts laboratory tests and commodity sampling to verify
compliance.

(iv) Factory Audit: On-site inspections assess production processes, hygiene, and quality
assurance systems.

(v) Corrective Action: Manufacturers must address any non-conformities identified during
audits.

(vi) Certification Mark (Q-Mark): Once approved, products carry the UNBS Quality Mark (Q-
Mark) on packaging, showing compliance.

(vii) Renewal & Monitoring: Certification is subject to periodic review, renewal, and
surveillance audits.
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Packaging Requirements

(i)

(ii)
(iii)
(iv)

Protection: Packaging must protect products from contamination, spoilage, and damage.
Materials: Use food-grade, non-toxic, and environmentally safe materials.

Durability: Packaging should withstand handling, transport, and storage conditions.
Sustainability: Encourage recyclable or biodegradable packaging to reduce environmental
impact.

Labeling Requirements

UNBS requires clear and accurate labeling to protect consumers. Labels must include:

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)

Product name (clearly stated).

Ingredients list (in descending order by weight).
Net weight/volume.

Manufacturer’s name and address.

Country of origin.

Batch/lot number for traceability.

Date marking: “Best Before” or “Use By” dates.
Storage instructions (e.g., “Keep refrigerated”).
Certification mark (Q-Mark) once approved.
Nutritional information for food products.
Warnings/precautions (e.g., allergens, choking hazards).

Marketing Requirements

(i)

(ii)
(iii)
(iv)
(v)

Compliance with Advertising Standards: Marketing must be truthful, not misleading, and
consistent with certified product claims.

Highlight Certification: Use the UNBS Q-Mark in promotions to build consumer trust.
Consumer Education: Inform buyers about safe use, benefits, and storage of products.
Fair Trade Practices: Avoid false claims, exaggerated benefits, or deceptive packaging.
Distribution Channels: Ensure certified products are sold in regulated outlets
(supermarkets, pharmacies, licensed shops).
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Summary Table

Step Requirement Purpose
Certification Application, testing, audits, Q-Mark Ensure compliance with
standards
Packaging Safe, durable, eco-friendly Protect product & environment
Labeling Name, ingredients, net weight, dates, Q- Inform & protect consumers
Mark
Marketing Truthful claims, highlight certification Build trust & ensure fair trade
Key Takeaway

To certify products under UNBS, businesses must meet national standards, undergo testing and
audits, and display the Q-Mark. Packaging must protect products, labeling must provide full
consumer information, and marketing must be honest and compliant. These steps ensure
quality assurance, consumer safety, and competitiveness in local and international markets.

Market research for food and nutrition products

Market research for food and nutrition products is guided by principles of understanding
consumer needs, analyzing market trends, evaluating competition, and ensuring product
positioning aligns with health, safety, and regulatory standards. These principles help
businesses design products that are both nutritionally valuable and commercially successful.

Key Principles of Market Research in Food & Nutrition
1. Consumer-Centric Approach

o |dentify consumer preferences: taste, texture, packaging, price, and nutritional value.
¢ Understand demographics: age, income, lifestyle, and cultural food habits.
o Track health trends: demand for organic, plant-based, gluten-free, or fortified foods.

2. Nutritional & Health Focus

e Assess consumer awareness of nutrition labels and dietary guidelines.

e Evaluate demand for functional foods (e.g., probiotics, protein-rich snacks).

e Ensure compliance with national standards (e.g., UNBS in Uganda) and international
food safety regulations.

3. Market & Trend Analysis

o Study emerging trends: sustainability, clean-label products, convenience foods.

¢ Monitor seasonal demand: fruits, vegetables, and cereals vary by harvest cycles.
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¢ Use data analytics to predict future consumption patterns.

4. Competitive Landscape

e Benchmark against competitors’ products, pricing, and distribution channels.
e |dentify market gaps where new food or nutrition products can succeed.
e Evaluate branding strategies that resonate with health-conscious consumers.

5. Product Testing & Feedback

e Conduct sensory evaluations (taste tests, texture analysis).
o Gather feedback through surveys, focus groups, and pilot launches.
e Adjust formulations based on consumer acceptance and nutritional adequacy.

6. Distribution & Accessibility

o Assess supply chain efficiency for perishable goods.
o Identify preferred retail outlets: supermarkets, local markets, online platforms.
e Consider affordability and accessibility for different consumer segments.

7. Risk & Regulatory Compliance

e Ensure food safety standards are met (packaging, labeling, hygiene).
e Address risks of contamination, spoilage, or misleading nutritional claims.
e Align with UNBS certification requirements for credibility and trust.

Summary Table
Principle Application in Food & Nutrition Products

Consumer-centric approach Identify preferences, demographics, health trends

Nutritional focus Ensure dietary value, compliance with standards
Market & trend analysis Track sustainability, convenience, seasonal demand
Competitive landscape Benchmark products, identify gaps

Product testing & feedback Sensory evaluation, surveys, pilot launches
Distribution & accessibility = Supply chain, retail channels, affordability

Risk & compliance Food safety, labeling, certification
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Promotion of Food and Nutrition Products

Promoting food and nutrition products requires strategies that highlight their health benefits,
safety, quality, and consumer appeal. Effective promotion blends marketing techniques with
nutrition education to build trust and encourage healthier choices.

Principles of Promotion

(i)  Truthful communication: Claims must be accurate, evidence-based, and compliant with
food safety regulations.

(ii) Consumer education: Promotion should inform buyers about nutritional value,
preparation, and safe use.

(iii) Appeal to lifestyle: Link products to convenience, wellness, and cultural preferences.

(iv) Highlight certification: Use marks like the UNBS Q-Mark (in Uganda) or international
standards to build credibility.

Methods of Promotion
1. Advertising

e Use TV, radio, newspapers, and digital platforms.
e Emphasize nutritional benefits (e.g., “rich in protein,” “fortified with vitamins”).
e Showcase recipes and preparation ideas.

2. Branding & Packaging
o Attractive, eco-friendly packaging with clear nutrition labels.
e Use colors and images that reflect freshness and health.
¢ Include certification marks to assure safety.
3. Sales Promotion
o Discounts, free samples, and loyalty programs.
e Bundle offers (e.g., cereal + milk, fruit + yogurt).
e Seasonal promotions (harvest festivals, school campaigns).
4. Nutrition Education Campaigns
¢ Collaborate with schools, health centers, and NGOs.

e Demonstrations on cooking and balanced diets.
e Distribute brochures or run social media campaigns on healthy eating.
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5. Public Relations

e Sponsor community events, sports, or wellness programs.
e Partner with nutritionists or chefs to endorse products.
e Highlight sustainability (organic farming, fair trade).

6. Digital & Social Media Marketing

e Useinfluencers to promote healthy lifestyles.
¢ Share short videos, recipes, and testimonials.
e Engage consumers through interactive campaigns (#HealthyLiving, #EatSmart).

Summary Table
Method Example Benefit

Advertising TV/radio ads on fortified flour Wide reach, awareness
Branding & Packaging Eco-friendly packs with Q-Mark Builds trust, attracts buyers
Sales Promotion Discounts, free samples Encourages trial & repeat purchase

Nutrition Education School campaigns, cooking demos = Informs consumers, builds loyalty

Public Relations Sponsoring wellness events Improves brand image
Digital Marketing Social media recipes, hashtags Engages youth, interactive
Key Takeaway

Promotion of food and nutrition products must combine marketing with education, ensuring
consumers not only buy but also understand the health benefits, safety, and quality of what
they consume. This builds trust, loyalty, and healthier communities.

Major Distribution Channels of Food and Nutrition Products
1. Direct-to-Consumer (D2C)

e Producers sell directly to consumers without intermediaries.

e Examples: Farmers’ markets, farm shops, online direct sales.

e Advantage: Higher profit margins, closer customer relationships.
e Limitation: Limited reach compared to large retailers.

2. Retail Channels

e Supermarkets & Grocery Stores: Wide reach, variety, and convenience.
¢ Specialty Health Stores: Focus on organic, fortified, or dietary products.
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e Convenience Stores: Quick access for ready-to-eat and packaged foods.
e Advantage: Large consumer base, visibility.
¢ Limitation: Competitive shelf space, higher distribution costs.

3. Wholesale Distribution

e Wholesalers buy in bulk from producers and sell to retailers or institutions.

o Examples: Food wholesalers, distributors of cereals, pulses, and packaged goods.
o Advantage: Efficient bulk movement, reduced logistics burden for producers.

¢ Limitation: Lower profit margins for producers.

4. Food Service Channels

e Restaurants, hotels, catering services, schools, hospitals.
e Often source directly from producers or wholesalers.

o Advantage: Stable demand, bulk purchases.

¢ Limitation: Requires consistent quality and supply.

5. Online & E-Commerce Platforms

e Online marketplaces (Jumia, Amazon, local delivery apps).

e Subscription models (weekly fruit/vegetable boxes, meal kits).

e Advantage: Expanding reach, convenience, direct consumer feedback.
o Limitation: Logistics challenges (cold chain, delivery delays).

6. Export Channels

¢ International trade through distributors, agents, or direct export.

e Requires compliance with international food safety and labeling standards.
o Advantage: Access to global markets.

¢ Limitation: High regulatory and logistics requirements.
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Summary Table

Channel Examples Key Benefit
Direct-to- Farmers’ markets, online direct sales Higher margins, customer trust
Consumer
Retail Supermarkets, health stores, Wide reach, visibility

convenience shops
Wholesale Bulk distributors Efficient large-scale movement

Food Service

Restaurants, hotels, schools

Stable bulk demand

Online/E- Jumia, Amazon, delivery apps Convenience, growing market
commerce

Export International distributors Access to global markets

Key Takeaway

Distribution of food and nutrition products relies on multiple channels — from direct sales to
supermarkets, wholesalers, food service, online platforms, and exports. The choice of channel
depends on the product type, target market, and regulatory requirements, with many
businesses using a hybrid approach to maximize reach and profitability.

Key Guidelines for Pricing Food products

1. Cost-Based Pricing

e Calculate the total production cost (raw materials, processing, packaging, labor,

distribution).
Add a reasonable profit margin to ensure sustainability.
Example: Fortified flour priced slightly above regular flour to cover fortification costs.

2. Value-Based Pricing

Price according to the perceived nutritional and health benefits.

Consumers may pay more for organic, fortified, or functional foods (e.g., probiotic
yogurt).

Ensure the price reflects added value without being exploitative.

3. Market-Oriented Pricing

Analyze competitor prices for similar products.
Position products competitively while highlighting unique benefits (e.g., local sourcing,
certification).
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e Adjust pricing based on demand and market trends.

4. Segmented Pricing

o Offer different product sizes or packaging to cater to various income groups.
o Example: Small sachets of fortified porridge flour for low-income households, bulk packs
for institutions.

5. Regulatory & Ethical Considerations
e Comply with national standards (e.g., UNBS in Uganda) for fair pricing and labeling.
e Avoid misleading claims or hidden costs.

e Ensure essential nutrition products remain affordable for vulnerable populations.

6. Distribution & Logistics Costs

e Factor in transportation, storage, and retail margins.
e Products requiring cold chains (e.g., dairy, fresh juices) may need higher pricing to cover
logistics.

7. Promotional Pricing
e Use discounts, bundles, or introductory offers to encourage trial.
o Example: “Buy one, get one free” for fortified snacks during launch.

e Ensure promotions don’t compromise long-term profitability.

Summary Table

Guideline Focus Example
Cost-based pricing Cover production + profit Fortified flour
Value-based pricing Reflect health benefits Organic juice
Market-oriented pricing Competitive positioning Local vs imported cereals
Segmented pricing Different packs for income groups Sachets vs bulk
Regulatory compliance  Fair, ethical pricing UNBS-certified products
Logistics costs Transport & storage Cold-chain dairy
Promotional pricing Discounts & bundles Introductory offers
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Key Takeaway

Pricing food and nutrition products requires balancing cost recovery, consumer affordability,
market competitiveness, and ethical responsibility. The most effective strategy often
combines cost-based and value-based pricing, while adapting to local market conditions and
consumer segments.

Processing methods used to enrich and preserve meat, fish, and poultry
i) Meat
Processing Methods

(i)  Curing: Application of salt, sugar, and nitrates/nitrites to reduce moisture and inhibit
microbial growth.

(ii) Smoking: Exposes meat to smoke compounds (phenols, aldehydes) that add flavor
and act as antimicrobials.

(iii) Freezing: Rapid freezing at —18°C or lower slows microbial and enzymatic activity.

(iv) Canning: Meat sealed in airtight containers and heat-treated to destroy
microorganisms.

(v) Fermentation: Used in products like salami, where lactic acid bacteria lower pH and
preserve meat.

Enrichment: Can be fortified with iron or vitamins during processing; fermentation adds
probiotics.

ii) Fish
Processing Methods
(i)  Salting/Drying: Removes moisture, lowering water activity to prevent microbial
growth (e.g., dried salted fish).
(i)  Smoking: Cold or hot smoking preserves fish and adds flavor.
(iii) Freezing: Maintains freshness and nutrient content, especially omega-3 fatty acids.
(iv) Canning: Fish (tuna, sardines) packed in oil, brine, or sauce, then sterilized.
(v) Fermentation: Produces traditional products like fish sauce or fermented fish paste.
Enrichment: Fish can be canned in fortified oils or sauces to enhance nutritional value.
iii) Poultry
Processing Methods
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(i)  Chilling/Freezing: Rapid cooling or freezing prevents microbial growth and preserves
texture.

(i)  Curing/Marinating: Salt, spices, or acidic marinades enhance flavor and inhibit
spoilage.

(iii) Smoking: Adds flavor and antimicrobial compounds.

(iv) Canning: Poultry meat preserved in soups, stews, or ready-to-eat packs.

(v) Irradiation: Modern method to reduce pathogens while maintaining nutritional
quality.

Enrichment: Poultry products can be fortified with vitamins (e.g., vitamin D in processed
chicken spreads).

Principles Applied Across All

(i)  Moisture control: Drying, curing, salting.

(ii) Temperature control: Freezing, chilling, heat treatment.

(iii) Application of heat: Smoking, canning, pasteurization.

(iv) pH control: Fermentation, marination.

(v)  Exclusion of microorganisms: Airtight packaging, sterilization.
(vi) Use of chemicals: Preservatives (nitrates, sorbates), antioxidants.

Summary Table
Food Methods Enrichment/Preservation Principles

Meat Curing, smoking, freezing, canning, Moisture control, heat, pH, chemicals
fermentation

Fish Salting/drying, smoking, freezing, Moisture control, temperature, microbial
canning, fermentation exclusion

Poultry Chilling/freezing, curing, smoking, Temperature control, heat, chemicals,
canning, irradiation microbial exclusion

Key Takeaway

Processing methods like curing, smoking, freezing, canning, drying, and fermentation are
applied to meat, fish, and poultry to extend shelf life, improve safety, and sometimes enrich
nutritional value. The underlying principles are controlling moisture, temperature, pH, and
microbial activity, ensuring these foods remain safe and appealing for consumers.
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Processing methods used to enrich and preserve eggs and meat

Eggs — Processing Methods

(i)

(i)

(i)

(iv)

Freezing: Whole eggs (without shells) or egg products can be frozen to extend shelf life.
Principle: Temperature control slows microbial and enzymatic activity.

Drying (Powdered eggs):Spray-drying or freeze-drying produces egg powder, useful in
baking and long-term storage.

Principle: Moisture control reduces water activity, preventing microbial growth.

Pasteurization: Liquid eggs are heat-treated to destroy pathogens while retaining
functionality.

Principle: Application of heat and exclusion of microorganisms.

Fortification/Enrichment: Eggs can be enriched through poultry feed (e.g., omega-3
enriched eggs).

Principle: Nutritional enrichment via controlled diet.

Milk — Processing Methods

(i)

(ii)

Curdling

Process: Addition of acid (lemon juice, vinegar) or rennet causes milk proteins (casein) to
coagulate.

Products: Paneer, cottage cheese.

Principle: pH control and protein coagulation.
Fermentation

Process: Lactic acid bacteria ferment lactose into lactic acid.
Products: Yogurt, kefir, cultured buttermilk.

Principle: Microbial action lowers pH, inhibits spoilage organisms, enriches with
probiotics.
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(iii)

(iv)

(v)

Freezing

Process: Milk-based products are frozen to preserve texture and flavor.

Products: Ice cream, frozen yogurt.

Principle: Temperature control prevents microbial growth and extends shelf life.
Cheese Making

Process: Combination of curdling (rennet/acid) and fermentation, followed by aging.
Products: Hard cheeses (cheddar, parmesan), soft cheeses (brie, mozzarella).

Principle: pH control, microbial fermentation, moisture reduction, exclusion of
microorganisms.

Pasteurization
Process: Heating milk to destroy pathogens (e.g., 72°C for 15 seconds).
Products: Safe liquid milk, base for yogurt and cheese.

Principle: Application of heat for microbial safety.

Summary Table

Food

Eggs

Milk

Method Product Principle
Freezing Frozen eggs Temperature control
Drying Egg powder Moisture control
Pasteurization  Liquid eggs Heat, microbial exclusion
Fortification Omega-3 eggs Nutritional enrichment
Curdling Paneer, cottage cheese  pH control
Fermentation Yogurt, kefir Microbial action, pH control
Freezing Ice cream, frozen yogurt = Temperature control
Cheese making Cheddar, mozzarella pH, fermentation, moisture control
Pasteurization = Safe milk Heat, microbial exclusion
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Key Takeaway

Eggs and milk are highly versatile foods. By applying curdling, fermentation, freezing,
pasteurization, drying, and fortification, they can be enriched (nutritionally and functionally)
and preserved (extended shelf life, improved safety). Products like cheese, yogurt, paneer, ice
cream, and egg powder demonstrate how traditional and modern methods combine to
maintain quality and meet consumer needs.

Good Manufacturing Practices (GMPs)

GMPs are basic operational requirements to ensure food is consistently produced and
controlled to quality standards.

Key Practices

(i) Personnel hygiene: Workers wear clean uniforms, gloves, hairnets; wash hands regularly.

(i)  Facility sanitation: Clean equipment, pest control, proper waste disposal.

(iii) Raw material control: Inspect incoming ingredients for quality and safety.

(iv) Process control: Standardized recipes, calibrated equipment, controlled cooking/freezing
temperatures.

(v) Documentation: Records of cleaning schedules, production batches, and inspections.

Hazard Analysis and Critical Control Points (HACCP)
HACCP is a systematic approach to identify, evaluate, and control food safety hazards.
Steps

1. Hazard analysis: Identify biological (bacteria), chemical (pesticides), and physical
(foreign objects) risks.

2. Critical Control Points (CCPs): Stages where hazards can be prevented (e.g.,

pasteurization, freezing).

Critical limits: Define safe ranges (e.g., milk pasteurization at 72°C for 15 seconds).

Monitoring: Regular checks of temperature, pH, packaging integrity.

Corrective actions: If limits are breached, discard unsafe batches.

Verification: Independent audits, lab testing.

Record keeping: Logs of monitoring and corrective actions.

Noukuw

Packaging Practices

(i) Food-grade materials: Non-toxic, tamper-proof, eco-friendly packaging.
(ii)  Protection: Prevent contamination, moisture loss, and spoilage.
(iii) Sealing: Airtight or vacuum-sealed packs to exclude microorganisms.

P age | 23 Please download free New curriculum notes, exams and marking guides for all subjects
s1-s6 and primary level from digitalteachers.co.ug website



(iv) Traceability: Batch numbers and barcodes for tracking.
Labeling Practices

(i)  Mandatory information: Product name, ingredients, net weight, manufacturer details,
country of origin.

(ii)  Nutritional facts: Calories, protein, fat, vitamins, minerals.

(iii) Date marking: “Best Before” or “Use By.”

(iv) Storage instructions: Refrigeration or freezing requirements.

(v) Certification marks: UNBS Q-Mark or international equivalents.

(vi) Warnings: Allergen information (nuts, dairy, gluten).

Marketing Practices

(i)  Highlight safety & quality: Promote GMP and HACCP compliance to build consumer trust.

(i) Educate consumers: Share nutritional benefits and safe handling tips.

(iii) Transparent advertising: Avoid misleading claims; emphasize certification and
authenticity.

(iv) Distribution channels: Use regulated outlets (supermarkets, pharmacies, online
platforms).

(v)  Sustainability: Promote eco-friendly packaging and ethical sourcing.

Summary Table

Stage Practices Example

Processing GMP hygiene, sanitation, raw material Workers in gloves, clean equipment
checks
Preservation HACCP CCPs, temperature/pH control Pasteurization of milk, freezing fish
Packaging Food-grade, airtight, traceable Vacuum-sealed poultry
Labeling Nutritional info, expiry, certification Yogurt with UNBS Q-Mark
Marketing Safety-focused, educational, ethical Ads highlighting fortified flour
benefits

Key Takeaway

Food safety during processing and preservation depends on GMPs (hygiene, sanitation,
documentation) and HACCP (hazard analysis, CCP monitoring). Safe packaging, clear labeling,
and ethical marketing ensure products are trusted, traceable, and competitive in the market.

P age | 24 Please download free New curriculum notes, exams and marking guides for all subjects
s1-s6 and primary level from digitalteachers.co.ug website



Thank You

Dr. Bbosa Science
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