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Series 1: Foundations of Food Quality
Series outline
e 1.1 Historical Background and Definitions
o 1.1.1 Definitions of quality and quality control
o 1.1.2 Historical development of food quality systems
o 1.1.3 Evolution of quality concepts in the food industry
e 1.2 Scope and Significance of Food Quality
o 1.2.1 Importance of food qualityto.consumers
o 1.2.2 Significance of food quality to industry and trade
o 1.2.3 Global perspectives on food quality
¢ 1.3 Dimensions of Quality in Food Systems
o 1.3.1 Reliability and consistency in food products
o 1.3.2 Price and value perception in food quality
o 1.3.3 Delivery and timeliness as quality factors
¢ 1.4 Qualityin Relation to Business Functions
o 1.4.1 Quality in accounting and purchasing
o 1.4.2 Case studies of organisational quality control

o 1.4.3 Integration of quality into management practices
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Food quality has always been central to consumer trust and industry success. From early
preservation methods such as salting and drying, to modern systems of inspection and
certification, the pursuit of quality has shaped how food is produced, processed, and delivered. In
today’s competitive market, quality is not only about safety but also about meeting expectations of
reliability, price, and service. This Series will help you appreciate how the foundations of food
quality have evolved and why they remain essential in food control and plant sanitation.

The aim of this Series is to equip you with the ability to define, explain, and analyse the
fundamental concepts of food quality, while linking them to practical business functions and
consumer needs.

We shall commence this Series by exploring the historical background and definitions of food
quality and control. Next, we will examine the scope and significance of food quality, considering
its importance to consumers, industry, and trade. Following that, we will analyse the dimensions of
quality in food systems, including reliability, price, and delivery. Finally, we wilbwrap up by
evaluating how quality relates to business functions such as accounting, purchasing, and
organisational practices.

Series Learning Outcomes

Upon completing this Series, you should be@able to:
e SLO 1.1 define the concepts of quality and quality control in food systems,
e SLO 1.2 explain the historical development of food quality practices,

e SLO 1.3 analyse the scope and significance of food quality for consumers, industry, and
trade,

e SLO 1.4 evaluate the dimensions of food quality in relation to reliability, price, and delivery,
and

e SLO 1.5 assess the role of quality in accounting, purchasing, and organisational functions.

1.1 Historical Background And Definitions
1.1.1 Definitions of quality and quality control

The term quality refers to the degree to which a food product meets specified standards of safety,
reliability, and consumer expectations. It encompasses attributes such as taste, appearance,
nutritional value, and shelf life. Quality control is the systematic process of monitoring and
evaluating these attributes to ensure that food products consistently meet established
requirements.

-
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FOOD QUALITY ATTRIBUTES LINKED TO QUALITY CONTROL PROCESSES IN A FOOD FACTORY
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Diagram showing the relationship between food quality and quality control Caption: Figure 1.1
Relationship between food quality and quality control

Fillin the blank: Quality refers to the degree to which a food product meets specified
1.1.2 Historical development of food quality systems

Food quality practices have evolved over centuries. Early societies relied on preservation methods
such as drying, salting, and fermentation to maintain food safety. With industrialisation, the need
for systematic inspection and regulation grew, leading to the establishment of standards and
laboratories. In the twentieth century, statistical methods and international codes of practice
further strengthened food quality systems.
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Image of traditional food preservation methods (drying fish, salting meat) Caption: Plate 1.1
Traditional food preservation practices

Fillin the blank: Early societies relied on preservation methods such as , salting, and
fermentation to maintain food safety.

1.1.3 Evolution of quality concepts in the food industry

The concept of food quality has shifted from basic safety to a broader view that includes consumer
satisfaction and regulatory compliance. Modern food companies now integrate quality into every
stage of production, from raw material selection to final packaging. This evolution reflects the
growing importance of consumer trust and international trade requirements.
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2" EVOLUTION OF FOOD QUALITY: FROM TRADITIONAL PRESERVATION TO MODERN SYSTEMS

1
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Late 1800s - early 1900s
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OPEN EDUCATIONAL RESOURCE (OER) | FOOD QUALITY ASSURANCE HISTORY

Box 1.1 Key milestones in the evolution of food quality

Fillin the blank: Modern food companies.integrate quality into every stage of , from raw
material selection to final packaging.

Pilot questions 1.1
1. Which term refers to the systematic process of monitoring and evaluating food attributes?
2. Name two traditional methods of food preservation used in early societies.
3. What major development in the twentieth century strengthened food quality systems?
4. How has the concept of foodquality shifted in modern food companies?

5. Fillin the blank: Quality/refers to the degree to which a food product meets specified

1.2 Scope And Significance Of Food Quality

1.2.1 Importance of food quality to consumers
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Consumers expect food products to be safe, nutritious, and enjoyable. The concept of consumer
satisfaction refers to the degree to which a product meets or exceeds expectations in taste,
appearance, and reliability. When food quality is compromised, trust is lost, and consumers may
switch to alternatives. This makes quality a decisive factor in purchasing behaviour.

7

CONSUMER EXPECTATIONS OF FOOD QUALITY: A MULTIDIMENSIONAL MODEL

2. NUTRITIONAL VALUE

Balanced Composition ~ Vitamins & Minerals  Health Claims

%
® —

Data Examples:
« Appropriate calorie count
« Fortified with essential nutrients
« Truthful health claims

Microbial Safety Chemical Purity ~ Traceability

T ® TEA
é@ 6 vt

Data Examples:

« Free from pathogens (e.g., Salmonella)
« Low pesticide residues
+ Knowledge of origin

=

Flavor Intensity ~ Texture/Mouthfeel Freshness

sweet, sour, salty,

(
Dast Examples: ¢ ): )
« Enjoyable flavor profile
J

« Desirable texture (e.g., crisp, creamy)
o Peak freshness
Data and Examples illustration

Diagram showing consumer expectations of food quality (safety, nutrition, taste, appearance)
Caption: Figure 1.2 Consumer expectations of food quality

\ SAFT
SENSORY
ATTRIBUTES
(TASTE & AROMA)

Dast Examples:

« Appealing color and presentation
« Intact and informative packaging
« Simple preparation

Fillin the blank: Consumers expect food products to be safe, , and enjoyable.

1.2.2 Significance of food quality to industry and trade

For industry, food quality is a competitive advantage. Companies that consistently deliver high-
quality products build strong brands and customer loyalty. In trade, quality standards are essential
for accessing international markets. Countries with strict quality regulations often require
exporters to comply with recognised certifications. Thus, food quality is not only a technical matter
but also a strategic business tool.
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KEY ASPECT OF

FOOD QUALITY

SAFETY &
COMPLIANCE

SIGNIFICANCE TO FOOD INDUSTRY
(PRODUCER/MANUFACTURER)

Ensures legal compliance (e.g.,
HACCP, FSMA), protects brand
reputation, reduces liability.

SIGNIFICANCE TO FOOD TRADE
(DOMESTIC & INTERNATIONAL)

Meets import/export regulations,
builds trust across borders, avoids
product recalls or border rejection.

SIGNIFICANCE OF FOOD QUALITY TO INDUSTRY AND TRADE

ILLUSTRATIVE EXAMPLE/IMPACT

A standardized safety protocol like
FSSC 22000 allows a manufacturer to
sell products globally.

CONSUMER
SATISFACTION &
LOYALTY

Creates repeat customers, builds
brand equity, gains competitive
advantage.

Enhances the value of the product,
leads to long-term contracts, fosters
positive market image.

Consistently high sensory quality (taste,
texture) in a snack brand leads to a
loyal customer base and steady export
orders.

OPERATIONAL
EFFICIENCY & WASTE
REDUCTION

Reduces product defects and
recalls, optimizes production
processes, lowers costs.

Smoother supply chain flow, fewer
disruptions due to poor quality,
predictable product availability.

Implementing a robust Quality
Manaiement System (QMS) reduces
rework and waste in a erocessing plant,
increasing overall yield.

(3}~ PRODUCT INNOVATION
> & MARKET ACCESS

Enables differentiation, justifies
premium pricing, opens new
market segments.

Increases product variety, meets

Developing a high-quality, certified

diverse consumer demands in differen. organic product allows a producer to

markets, booosts export potential.

access premium international markets.

SUSTAINABILITY &
ETHICAL SOURCING

Responds to consumer demand,
attracts socially conscious investors,
future-proofs the supply chain.

Meets international sustainability
standards (e.g., Fair Trade, RSPO),
enhances trade relations, ensures
long-term supply.

Sourcing cocoa through verified
sustainable channels not only appeals to
ethical consumers but also secures
supply for global confectionery trade.

X

@ OPEN EDUCATIONAL RESOURCE (OER) | FOOD QUALITY & TRADE

Caption: Table 1.1 Significance of food quality to industry and trade

Aspect

Competitive advantage Builds brand reputation

Customer loyalty

Compliance

Industry

Trade

Meets import requirements

Ensures repeat purchases . Strengthens global trust

Reduces recalls and losses Facilitates certifications

Fillin the blank: In trade, quality standards are essential for accessing

1.2.3 Global perspectives on food quality

markets.

Globally, food quality is guided by international frameworks such as the Codex Alimentarius,
which sets standards for safety, hygiene, and labelling. These frameworks promote fair trade and
protect consumers across borders. Countries adopt these standards to harmonise their
regulations .and ensure that food products meet global expectations.
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INTERNATIONAL FRAMEWORKS FOR FOOD QUALITY & SAFETY

OPEN EDUCATIONAL RESOURCE (OER) ’

Key Points « International food standards

CODEX ALIMENTARIUS

WERETENOINELGEID M « Harmonized international food standards

» Protect consumer health
EST. 1963 by ST e

« Ensure fair practices in food trade
FAOD & WHO :

« Reference point for WTO

Key Points « Focus on/pevtennd controls

HACCP

(Hazard Analysis Critical Contro) | Identifies, evaluates, and controls food safety hazards

« 7 Principles (e.g., conduct hazard analysis,

. PREVENTATIVE SYSTEM establish crtical limits)
- = Focus on prevention, not end-product testing
o J
IS0 22000 ! orates HACCP principl
(Food Safety Management Systems) S &E] * Incorporates principles
« Interactive communication

* System management
« Prerequisite programs (PRPs)
« Applicable to the entire food chain

IMPLEMENTING THESE FRAMEWORKS ENSURES GLOBAL FOOD SAFETY & QUALITY THROUGHOUT THE SUPPLY CHAIN @

Box 1.2 Selected international frameworks for food quality

p

e Codex Alimentarius
e [SO 22000 Food Safety Management
e Hazard Analysis and Critical Control Points (HACCP)

Fillin the blank: Globally, food quality is guided by international frameworks such as the
Alimentarius.

Pilot questions 1.2

1. Which term refers to the degree to which a product meets or exceeds consumer
expectations?

2. Why is foodquality considered a competitive advantage for industry?
3. /What role do quality standards play in international trade?
4. Name one international framework that guides global food quality.

5. Fillin the blank: Consumers expect food products to be safe, , and enjoyable.

1.3 Dimensions Of Quality In Food Systems

1.3.1 Reliability and consistency in food products
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Reliability refers to the ability of a food product to perform its intended function consistently over
time. For example, a loaf of bread should retain its freshness for the expected shelf life, and a
canned product should remain safe until its expiry date. Consistency means that each unit of a
product is uniform in quality, taste, and appearance. Together, reliability and consistency build
consumer confidence and reduce complaints.

FOOD PRODUCT RELIABILITY & CONSISTENCY: A FRAMEWORK

CONSISTENCY (Uniformity Over Time) RELIABILITY (Performance & Durability)
' Example 1: Bread Shelf Life Reliability

Example 1: Bread Loaf Consistency

[+ Ingredients (Batch-to-Batch)

[ Baking Temperature & Time 1234678915
 Final Weight © 1 [2ls]IElelER
———>

ik Fresh

Consistent Freshness Duration
Package Integrity
Micrabial Stability

<7000 Q;
&TAANAGEM&‘{"A
SYSTEM (QMS)

- 0N
@ @’ “r—,” Example 2: Canned Food Safety Reliability

Quality Control
Checks

VN

i}
M
N

=
“ g c—=—=
= §5 /\/'/ 5--‘-,‘-;2 Hermetic Sealing (Sterilization)
: ; 5 = ==
Cons:fstem Rg»_v Material Quality Ei \Q\ ? ‘Z% Commercial Sterility (Time & Temp)
Supplier Auditing ( st e SN ‘I : No Spoilage Incidents
Consistent Supplier A » Standardized Processing \& Pl v« Package Durability

OVERALL GOAL: Predictable Product for Consumers OVERALL GOAL: Safe and Durable Product

BUILDING CONSUMER TRUST THROUGH STANDARDIZATION AND QUALITY ASSURANCE _DER

Diagram showing reliability and consistency in food products Caption: Figure 1.3 Reliability and
consistency as dimensions of food quality

Fillin the blank: Reliability refers to the ability of a food product to perform its intended function
over time.

1.3.2 Price and value perceptioninfood quality

Price is the monetary cost of a food product, while value perception refers to how consumers
judge whether the product is worth the price. A high-quality product may justify a higher price if it
delivers superiortaste, nutrition, or convenience. Conversely, poor quality often leads to
dissatisfaction, eveniif the price is low. Companies must balance cost and quality to remain
competitive.
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@ OPEN EDUCATIONAL RESOURCE (OER) | FOOD QUALITY & CONSUMER PERCEPTION

COMPARATIVE ANALYSIS: PRICE, VALUE PERCEPTION, & QUALITY IN FOOD PRODUCTS
HIGH-QUALITY PRODUCT | LOW-QUALITY PRODUCT CONSUMER VALUE

QUALITY ATTRIBUTE (Premium) (Budget) PERCEPTION
1 INGREDIENTS & ., | 1.0rganic, Non-GMO, 1. Conventional i | 1. Justified higher cost
SOURCING Local, Traceable Mass-produced 7 Perceived health benefit

. e Global sourcing
2. PROCESSING & g 2. Minimal processing 2. Extensive processing y, » !3 2. Premium cost for

PRODUCTION Artisan methods Artificial additives b/ artisanal skill
3. SENSORY EXPERIENCE 5 3. Superior flavor 3. Bland % 3."You get what you pay
Taste, Aroma, 4@ Complex profile Uniform taste for" - worth the premium
Texture Tas®  Fresh Often salted/sweetened
4. NUTRITIONAL VALUE @@y 4. Higher nutrient density | 4. Fortified nutrients 4. Investment in long-term
7y Fewer additives Higher sugar/salt/fat | & health \
5. BRAND REPUTATION & \ 5. Trusted brand 5. Often generic or private 5. Willingness to pay for |
TRANSPARENCY 4 Ethical practices label 2 | tust
Less transparency & |

—]

6. PACKAGING & D % 6. Recyclable/Sustainable | 6. Standard plastic/cardboard | 6. Value in environmental

SUSTAINABILITY packaging gﬂdgtig?ﬁgg?l?tl;s on ’z‘jj responsibility

OER lllustrative Data & Concepts for Educational Use

Caption: Table 1.2 Price and value perception in food quality

Factor High-quality product Low-quality product

Price Higher but justified Lower but questionable
Consumer response Satisfaction and loyalty Dissatisfaction and complaints
Market impact Strong brand reputation Weak competitiveness

Fillin the blank: A high-quality product may justify a higher if it delivers superior taste,
nutrition, or convenience.

1.3.3 Delivery and timeliness as quality factors

Delivery refers to the ability of a company to supply food products as promised, while timeliness
means meeting deadlines without compromising quality. For instance, supermarkets rely on timely
delivery of fresh produce to maintain customer satisfaction. Delays or poor logistics can reduce
product quality. and damage reputation. Delivery and timeliness are therefore critical dimensions

of food quality.
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FOOD DELIVERY LOGISTICS: FARM TO SUPEBMARKEUK

MONITORING QUALITY
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Image showing delivery trucks transporting fresh produce to supermarkets Caption: Plate 1.2
Timely delivery of fresh produce as a quality factor

Fillin the blank: Delivery refers to the ability of a company to supply food products as
while timeliness means meeting deadlines without compromising quality.

Pilot questions 1.3
1. What does reliability in food products mean?
2. How does consistency contribute to consumer confidence?
3. Define value perception in relation to food quality.
4. Why can a high-quality product justify a higher price?

5. Fillin the blank: Delivery refers to the ability of a company to supply food products as

1.4 Quality In Relation To Business Functions
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1.4.1 Quality in accounting and purchasing

Accounting refers to the systematic recording and reporting of financial transactions. In food
companies, accounting is closely tied to quality because poor-quality products often lead to
wastage, recalls, and financial losses. Purchasing is the process of acquiring raw materials and
supplies. Ensuring quality in purchasing means selecting reliable suppliers who provide safe and
consistent inputs. Together, accounting and purchasing safeguard both financial stability and

product integrity.

6;'? OPEN EDUCATIONAL RESOURCE (OER) | FOOD QUALITY MANAGEMENT

IMPACT OF FOOD QUALITY ON ACCOUNTING AND PURCHASING IN FOOD COMPANIES

HIGH-QUALITY
@ INGREDIENTS

“ SUPPLIER

Select certified suppliers, negotiate
long-term contracts, potentially
higher initial cost.

Supplier audits, corrective action
plans, potential switch to new

Precise cost tracking, inventory
valuation (higher per-unit cost),
variance analysis (favorable due to
less waste).

Processing supplier credits, cost of
reworking, tracking warranty claims,

"Sourcing organic tomatoes” leads to
predictable costs and reliable supply
for a premium product line.

“Rejected shipment of spoiled dairy”
results in immediate credit processing

w=~ (UALITY ISSUES

suppliers, negotiation for credits. increased administrative costs. and expedited replacement costs.

“Automated (C checks on
production line” lead to real-time
data for accurate cost accounting.

Lower cost of goods sold (COGS)
due to less waste, accurate overhead
allocation, reduced liability risk.

Vendor scorecards based on quality,
streamlined receiving process,
reduced need for inspections.

EFFECTIVE QUALITY
Y CONTROL (QC)

“Recall of contaminated meat”
requires complex cost tracking
across the supply chain and

financial reserve adjustments.

“Purchasing Rainforest Alliance
certified coffee” adds value to the
product and requires specific OER
reporting.

High cost of recalls (logistics,
communications), potential legal
fees, insurance claims, brand
devaluation.

Environmental cost accounting,
reporting on sustainability KPIs,
potential tax credits, appealing to
€ONSCIOUS CoNSUmers.

Supplier penalties, sourcing
emergency replacements, increased

r? POOR QUALITY &
BeH communication with suppliers.

RECALLS

Ethical supplier evaluation, sourcing
certification costs, long-term
partnerships.

@ SUSTAINABLE
@ SOURCING

© OER Initiative. Educational Material. lllustrative data for OER.

Caption: Table 1.3 Impact of quality on accounting and purchasing

Function Qualityimpact Example

Accounting Reduces losses and recalls Accurate cost reporting

Purchasing Ensuresreliable inputs Selecting certified suppliers

Fillin the blank: Ensuring quality in purchasing means selecting suppliers who provide

safe and consistent inputs.

1.4.2 Case studies of organisational quality control

Organisational quality control refers to the structured systems companies use to monitor and
maintain standards. For example, a dairy company may implement daily microbial testing of milk,
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while a bakery may use sensory panels to evaluate bread texture. These case studies show how
different companies adapt quality control to their specific products and processes.

. ORGANISATIONAL QUALITY CONTROL PRACTICES

IN FOOD COMPANIES: CASE STUDY EXAMPLES

CASE STUDY 1: CASE STUDY 4:
RAW MATERIAL |;_I FINAL PRODUCT
INSPEOTION TESTING
Incoming ingredient CCP (Critical Control GMP. (Good Microbiological analysis | | Batch coding & labeling,
testing (e.g., pesticides, Point) checks (e.g., Manufacturing Practices) | | (e.g., Salmonella, E. coli), Mock recall drills,
a!lergens_)_ temperature, pH, metal compliance, ATP Sensory evaluation Rapid identification of
Supplier Auditing & detection), (Adenosine Triphosphate)| | (taste, texture, color), | | affected products across
Certification, COA Automated line swab testing for surface Nutritional verification. the supply chain.
(Certificate of Analysis) inspection, Real-time cleanliness, Allergen
Verification. data logging. control protocols.
Ensures only safe, i Maintains a Confirms product meets ; i
specified materials enter dﬁﬁﬁveﬂfzfj‘gﬁfﬁ?ﬁf contamination-free safety and quality Egizﬁsoiv;'f:a?ggo{;g;he
L the production line. )L 9 g- ) environment. ) \standards before reIease.} L :

IMPLEMENTING THESE PRACTICES BUILDS CONSUMER TRUST AND ENSURES COMPLIANCE WITH GLOBAL FOOD SAFETY STANDARDS
L (e.g., 1SO 22000, HACCP). )
OER | EDUCATIONAL MATERIAL

Box 1.3 Examples of organisational quality control practices

e Dairy company: microbial testing of milk

e Bakery: sensory panels for bread texture

o Beverage company: chemical analysis of water purity
Fillin the blank: A bakery may use panels to evaluate bread texture.
1.4.3 Integration of quality into management practices

Modern management practices’integrate quality into every stage of production. This is often
achieved through frameworks such as Total Quality Management (TQM), which emphasises
continuous improvement, employee involvement, and customer focus. By embedding quality into
management, companies ensure that it is not treated as a separate activity but as a core
organisational value.
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TOTAL QUALITY MANAGEMENT (TQM) CYCLE IN THE FOOD INDUSTRY: A CONTINUOUS IMPROVEMENT FRAMEWORK

CONTINUOUS IMPROVEMENT
(PDCA Loop)

DEFINE OBJECTIVES & PROCESSES IMPLEMENT PROCESSES & SOLUTIONS

Identify Customer Needs Follow Standard Ogerating

Procedures (SOPs

Train Employees

Collect Data

Execute Pilot Programs

Set Quality Standards

Map Processes (e.g., HACCP)
Plan Improvements

EMPLOYEE
——— |NVOLVEMENT
(All Levels)

Implement Successful Changes N 06‘4/ [’ TOMER FO “c"g\ & Monitor Key Performance
as New Standard ; 755 mvowﬁ‘\@\ \ A Indicators (KPls)
Document Revised h\ J US IMP “\ . p Conduct Audits
Processes 3 . () \ 2 (Internal & External)
Recognize Employee Analyze Customer
Contributions back
Identify Next Improvement Compare Results to Plan
Opportunity

\ CUSTOMER FOCUS

(Internal & External)

0 E R
o/ BUILDING A CULTURE OF QUALITY THROUGH SYSTEMATIC MANAGEMENT IN THE FOOD SECTOR. OER SENSORY SCIENCE INITIATIVE.

Diagram showing integration of quality into management practices (TQM cycle) Caption: Figure 1.4
Integration of quality into management practices

Fillin the blank: Modern management practices integrate quality through frameworks such as
Quality Management.

Pilot questions 1.4

1. How does poor-quality production affect accounting in food companies?
2. Whatrole does purchasing play in maintaining food quality?
3. Give one example of organisational quality control in a dairy company.

4. Which management framework emphasises continuous improvement and customer
focus?

5. Fillin theblank: A bakery may use panels to evaluate bread texture.

Series Summary

This Series has introduced you to the foundations of food quality, highlighting its relevance to both
consumers and industry. We began by defining quality and quality control, then traced their
historical development and evolution in the food industry. Following that, we examined the scope
and significance of food quality, considering its importance to consumers, industry, and global
trade. We then analysed the dimensions of food quality, focusing on reliability, consistency, price,
value perception, delivery, and timeliness. Finally, we evaluated how quality relates to business
functions such as accounting, purchasing, and organisational practices.
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By completing this Series, you should now be able to define and explain the concepts of quality and
quality control, analyse the scope and significance of food quality, evaluate its dimensions, and
assess its role in business functions. These abilities directly align with the Series Learning
Outcomes (SLOs), equipping you with a strong foundation for the more advanced topics that follow
in this course.

Series Glossary

¢ Accounting: The systematic recording and reporting of financial transactions, whichiin
food companies is linked to quality through costs, losses, and recalls.

e Consistency: The uniformity of food products in taste, appearance, and quality across
different units.

o Consumer satisfaction: The degree to which a food product meets or exceeds consumer
expectations in safety, nutrition, and enjoyment.

e Delivery: The ability of a company to supply food products as promised.

e Quality: The degree to which a food product meets specified standards of safety, reliability,
and consumer expectations.

¢ Quality control: The systematic process of monitoring and evaluating food attributes to
ensure they meet established requirements.

o Reliability: The ability of a food product to perform its intended function consistently over
time.

o Timeliness: Meeting deadlinesinfood supply without compromising quality.

o Total Quality Management (TQM): A management framework that integrates quality into
all stages of production, emphasising continuous improvement and customer focus.

e Value perception: How consumers judge whether a food product is worth its price, based
on quality attributes.

Concept Check Questions [Series 1]
Objective questions
1. Define quality in food systems. (Linked to SLO 1.1)
2. "Which international framework sets global standards for food quality? (Linked to SLO 1.3)

3.7 Reliability in food products refers to their ability to perform their intended function
(Linked to SLO 1.4)

Short-answer questions

4. Explain why consistency is important in food products. (Linked to SLO 1.4)

-
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5. Describe one way in which poor-quality production affects accounting. (Linked to SLO 1.5)
Long-answer questions

6. Analyse the significance of food quality to both consumers and industry, providing
examples. (Linked to SLO 1.3)

o Basicresponse: Discuss consumer expectations and industry competitiveness.

o Value-added response: Include global trade perspectives and international
frameworks.

7. Evaluate how quality can be integrated into management practices,referring to Total
Quality Management. (Linked to SLO 1.5)

o Basicresponse: Explain TQM principles such as continuous improvement and
customer focus.

o Value-added response: Provide examples of how food companies apply TQM in
practice.

Answers to Concept Check Questions [Series 1]

1. Quality is the degree to which a food product meets specified standards of safety,
reliability, and consumer expectations.

2. Codex Alimentarius.
3. Consistently over time.

4. Consistency ensures uniformity in taste, appearance, and quality, which builds consumer
confidence.

5. Poor-quality production leads to wastage, recalls, and financial losses, which affect
accounting records.

6.
o. Basicresponse: Food quality ensures consumer satisfaction and provides industry
with a competitive advantage.
o Value-added response: It also enables access to international markets through
compliance with frameworks such as Codex Alimentarius.
7.

o Basicresponse: TQM integrates quality into all stages of production, focusing on
continuous improvement and customer satisfaction.

o Value-added response: Food companies apply TQM by involving employees in
quality checks and using customer feedback to refine processes.

-
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Answers to Pilot Questions [Series 1]
e Quality control
e Drying and salting
e Statistical methods and international codes of practice
o From basic safety to consumer satisfaction and regulatory compliance
e Standards
e Consumer satisfaction
e Competitive advantage
e Accessing international markets
e Codex
o Reliability
e Consistency builds consumer confidence
e Value perception
e Superior quality justifies higher price
e Aspromised
e Financial losses and recalls
e Reliable suppliers
o Microbial testing of milk
o Total Quality Management
e Sensory
References And Attributions [Series 1]
e CodexAlimentarius Commission. (FAO/WHO). International food standards.

e [SO 22000 Food Safety Management System. International Organisation for
Standardisation.

e - HACCP guidelines. World Health Organization.
e Suggested OER sources:
o “Food quality control diagram OER”
o “Traditional food preservation OER image”

-
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o “Food quality industry trade OER table”
o “TQM cycle food industry OER diagram”

e Al prompt suggestions were provided for illustrative placeholders, for example: “Create a
labelled diagram showing food quality attributes linked to quality control processes in a
food factory.”

Series 2: Quality Control Systems
Series outline
¢ 2.1 Setting Specifications For Food Standards
o 2.1.1 Microbiological standards
o 2.1.2 Chemical standards
o 2.1.3 Entomological standards
e 2.2 Statistical Quality Control
o 2.2.1Types of errors in decision making
o 2.2.2 Control charts for variables
o 2.2.3 Control charts for attributes
o 2.2.4Sampling plans
e 2.3 Organisational Approaches To Quality Control
o ' 2.3.1 Case studies of food companies
o .2.3.2Integration of quality systems into operations
o 2.3.3 Challenges in implementation
e 2.4Tools And Techniques For Quality Assurance
o 2.4.1 Documentation and record keeping
o 2.4.2Inspection and testing methods

o 2.4.3 Continuous improvement strategies

-
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Introduction

Quality controlis the backbone of food production, ensuring that products consistently meet
safety and performance standards. Without effective systems, companies risk consumer
dissatisfaction, regulatory penalties, and financial losses. In this Series, you will explore how food
standards are set, how statistical tools are applied, and how organisations integrate quality into
their operations. This knowledge will help you appreciate the practical mechanisms that safeguard
food integrity and maintain trust in the industry.

The aim of this Series is to equip you with the ability to apply, analyse, and evaluate quality control
systems in food companies, using both theoretical frameworks and practicaltools.

We shall commence this Series by examining how specifications are set for microbiological,
chemical, and entomological standards. Next, we will explore statistical quality.control, focusing
on errors, control charts, and sampling plans. Following that, we will analyse organisational
approaches to quality control through case studies and integration strategies. Finally, we will
conclude by evaluating tools and techniques for quality assurance, including documentation,
inspection, and continuous improvement.

Series Learning Outcomes
Upon completing this Series, you should be able to:

e SLO 2.1 define and explain microbiological, chemical, and entomological standards in food
quality control,

e SLO 2.2 analyse types of errors and apply control charts for variables and attributes,
e SLO 2.3 design and evaluate sampling plans for food quality assessment,
e SLO 2.4 assess organisational approaches to quality control using case studies,

e SLO 2.5 apply tools.and techniques such as documentation, inspection, and continuous
improvement strategies in food quality assurance.

2.1 Setting Specifications For Food Standards
2.1.1 Microbiological standards

Microbiological standards are guidelines that specify acceptable levels of microorganismsin
food products. These standards are essential because microorganisms such as bacteria, yeasts,
and moulds can cause spoilage or foodborne illness. By setting limits on microbial counts,
companies ensure that food remains safe and suitable for consumption. For example, milk may
require daily microbial testing to confirm that bacterial levels are within safe limits.

-
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MICROBIOLOGICAL STANDARDS FOR FOOD PRODUCTS: ACCEPTABLE & UNACCEPTABLE LEVELS

RISK SPECTRUM i T

ACCEPTABLE MICROBIAL LEVELS (SAFE)  —————————————ul)  UNACCEPTABLE MICROBIA (UNSAFE)
LOW RISK HIGH RISK ' -
PASTEURIZED MILK (Acceptable) (Unacceptable) SPOILED MILK
Total Plate Count (TPC): < 20,000 CFU/mL REGULATORY. TPC: > 1,000,000 CFU/mL (Evidence of Spoilage)
sobtenue < 11 Gl . FRAMEWORK & o e s
Pathogens: Not Detected (steria, Salmonella) TESTING Pathogens: Salmonella Detected (High Health Risk)
READY-TO-EAT (RTE) MEAT & CONTAMINATED RTE MEAT
Aerobic Plate Count: < 1,000,000 CFU/g LIMITS BASED ON {k‘eiﬁg?‘ijgg)l;g s%?;u')‘t: >10,000,000 CFU/g
E. coli: < 100 CFU/g RISK ASSESSMENT ELoolk> 1000 CFUG
. ’ ,\ N\ ieavy fecal contamination,
Pathogens: Not Detected » Pathzgens: Listeria monocytogenes Detected

SAMPLING PLANS
RAW POULTRY (Poultry Processing Goal) g

Indicator Organisms (Generic £. coli):
<500 CFU/g

Pathogens (Salmonella): < 10% positive LABORATORY
samples ANALYSIS

X
CRITERIA: Consistent with Good Manufacturing Practices @ P Poses a health hazard. Product is adulterated, 4% i
< (GMP) and HACCP plans. Food is safe for consumption. ENFORCEMENT unfit for sale, and requires immediate recall. @

OER EDUCATIONAL RESOURCE | FOOD SAFETY & QUALITY | SOURCE: ILLUSTRATIVE DATA, CONSULT OFFICIAL GUIDELINES (e.g., ICMSF, Codex Alimentarius) (€988

UNSAFE RAW MEAT
Indicator Organisms: > 100,000 CFU/q

Pathogens: E. coli 0157:H7 Detected
(Critical Food Safety Hazard)

Diagram showing acceptable microbialdevels infood products Caption: Figure 2.1 Microbiological
standards in food quality control

Fillin the blank: Microbiological standards specify acceptable levels of in food products.
2.1.2 Chemical standards

Chemical standards define the;permissible levels of chemical substances in food, including
additives, contaminants, and residues. These standards protect consumers from harmful
exposure and ensure that food products comply with safety regulations. For instance, pesticide
residues in fruits must not exceed specified limits, and preservatives must be used within
approved concentrations.
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GER OPEN EDUCATIONAL RESOURCE (OER) | FOOD SAFETY & QUALITY STANDARDS

EXAMPLES OF CHEMICAL STANDARDS IN FOOD PRODUCTS

CHEMICAL SPECIFIC EXAMPLE REPRESENTATIVE  REGULATORY STANDARD /MRL = HEALTH CONCERN &
CONTAMINANT TYPE FOOD PRODUCT (MAXIMUM RESIDUE LIMIT) TESTING METHOD
PESTICIDE RESIDUES Chlorpyrifos Fresh Apples C?IFEX Alimegtarigs MRL Neurotoxicity
Organophosphates, (0.01 mg/kg) Tomatoes ( e"'gs"gtg’se_ 2a(tjam ;?I%E) Endocrine disruption
Carbamates Imidacloprid Spinach (depending on crop) LC-MS/MS, GC-MS
PRESERVATIVES | Sodum Metabisulfte | Dried Aprcots | Giex meptarius MAL o et Loone )
Sulfites (E223) Wine 9 (carcinogenic)
Nitri Sodium Nitrite (E250) Cured Meats | &9 100150 ma/kg for meats, | 1o "ECrEdA
itrites 200-300 mg/kg for wine Spectrophotometry'
Lead (Pb) Rice Codex Alimentarius MRL | Neurodevelopmental issues
HEAVY METALS : Chocolate (Ilustrative Data Range) Kidney damage
Toxic Metals Cantin (L0 Fish e.g.,0.1-0.5mg/kg Carcinogenic
Mefcury (Hg) Leafy Vegetables (depending on product) lCPéhggéﬁg%r&ch?l()zzrsgtuon
: Codex Alimentarius MRL i
MYCOTOXINS Aflatoxin M1 Coff e“g"é‘e one (lllustrative Data Range) K.Lé‘:]fycti[;,c;;y
Fungal Toxins Ochratoxin A AT e.g., 0.05 pg/kg (M1 in milk), Immune suppression
' 5-20 pg/kg (Ochratoxin A) ELISA, HPLC-FLD

*NOTE: The specific MRL values and standards are illustrative and vary by country and regulatory body (e.g., Codex Alimentarius, EU, US FDA). Always refer to current official regulations for compliance.

([@loEe)

Caption: Table 2.1 Examples of chemical standards in food products

Substance

Pesticide residue

Standard limit Example product

<0.01 mg/kg. Apples

Preservative (sodium benzoate) < 0.1%

Heavy metals (lead)

Fillin the blank: Chemical standards define permissible levels of

residues in food.

Soft drinks

< 0.05.mg/kg  Canned food

2.1.3 Entomological standards

, contaminants, and

Entomological standards refer to limits on insect contamination in food products. While
complete elimination of insects is often impractical, acceptable thresholds are set to ensure food
safety and consumer confidence. For example, flour may have a maximum allowable number of
insect fragments per gram. These standards highlight the importance of maintaining hygienic
processing environments.
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INSECT CONTAMINATION IN STORED GRAINS: ACCEPTABLE THRESHOLDS & STANDARDS

LOW CONTAMINATION
(ACCEPTABLE)

BORDERLINE CONTAMINATION
(MONITOR)

Frass

Frass: orass are
insect excerently,
cenetl nesct cz 0 ne
only healthy (veg.
granary weevil.

Stored-Product
Insects

— Frass: (insect
excret excsroece
evs no. few larvae
larvas ce. adult
aadult, kavee (e.g
g, weevils,

> -
REQUIRING
ATTENTION
/
»
E »* i § ""

THRESHOLD:
< 2 insects/kg

Educationo oaked as illustrative.

THRESHOLD: 2-5 insects/kg
TION: Monitor & Manage

HRESHOLD: > 5 insects/kg
CTION: Reject or Fumigate

ACCEPTABLE D UACCEPTABLE @Yol

HIGH CONTAMINATION

(UNACCEPTABLE)

S
“| UNFIT FOR
| | CONSUMPTION

Defect Action
Levels (DAL)
DAsict: adullt

Levels, farnal,

pupae, fsrvae,

pupae, webbing
- ‘wehbing.

RESOURCE |0ER)

Image showing insect contamination in stored grains Caption: Plate 2.1 Entomological standards

in food quality control

Fillin the blank: Entomological standards refer to limits on
products.

Pilot questions 2.1
1. What do microbiological standards specify in food products?
2. Give one example of a chemical standard in food safety.
3. Why are entomological standards important in food processing?

4. Fillin the blank: Chemical standards define permissible levels of
and residues in food.

5. Fillin theblank: Entomological standards refer to limits on
products.

2.2 Statistical Quality Control

contamination in food

, contaminants,

contamination in food
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2.2.1 Types of errors in decision making

In quality control, errors occur when decisions about product quality are incorrect. Two common
types are Type | error, which happens when a good product is wrongly rejected, and Type Il error,
which occurs when a defective product is wrongly accepted. Both errors can have serious
consequences, such as financial losses or consumer harm.

o

[G TYPE I & TYPE Il ERRORS IN FOOD QUALITY CONTROL DECISIONS 0/
o DECISION OUTCOMES Sl I

CORRECT DECISION TYPE | ERROR QUALITY
(Accept Good Product) (Reject Good Product) COLI:LI:{_)L

gooD  \

PRODUCT
D CEPT Decision: REJECT DISTRIBUTION
Actual: GOOD PRODUCT Actual: GOOD PRODUCT >
Consequence: Product proceeds to Consequence: Lost revenue, unnecessary 2
& L market, maintains supply. J | Waste, reputation damage. o N
g 1
frs

TYPE 1| ERROR (B):
Accepting Defective

TYPE Il ERROR CORRECT DECISION
(Accept Defective Product) (Reject Defective Product)

DEFECTIVE
} PRODUCT
DISTRIBUTION

Decision: REJECT. )
Actual: DEFECTIVE PRODUCT. Actual: DEFECTIVE PRODUCT. Quality Metric

Consequence: Consumer illness, product Consequence: Prevents unsafe product from : _
L recall, severe brand damage, legal action. J | reaching consumers, protects public health. ) (e.g., microbial count, defect rate) )
f q J
A A 7o

@ UNDERSTANDING THESE ERRORS IS CRITICAL FOR BALANCING CONSUMER SAFETY AND ECONOMIC EFFICIENCY IN FOOD PRODUCTION. OER EDUCATIONAL MATERIAL. @
- GER

Diagram showing Type | and Type Il'errors in quality control Caption: Figure 2.2 Types of errors in
decision making

Fillin the blank: A Type | error occurs when a good product is wrongly
2.2.2 Control charts for variables

Control charts are graphical tools used to monitor product quality over time. When applied to
variables, they track measurable attributes such as weight, temperature, or pH. By plotting data
points against control limits, companies can detect trends or deviations that indicate potential
problems.

MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



CONTROL CHART FOR FOOD QUALITY: VARIABLE (WEIGHT)

OPEN EDUCATIONAL RESOURCE (OER)

A 0UT OF CONTROL LIMITS (UGL/LCL): CALGUL): -
507 USL (Upper Specification Limit) = 506g CONTROL CALCULATED FROM PROCESS DATA
UCL (Upper Control Limit) = 505¢
504+ o._ PROCESS . SPECIAL CAUSE
STABLE VARIATION

Weight (g)

501 f\.QA
CcL (Center Lme) 500g V\/\/
498

LCL (Lower Control Limit) = 495g

L e e e et (USL/LSL): y
LSL (Lower Specmcatlon L|m|t) 494g CUSTOMER/REGULATORY

T 2 5 4 5 6 7 5 9 1011 12 13 14 15 17 1 fg 20 "EaUREMENTs

Sample Number

Diagram of a control chart for variables with upper and lower control limits Caption: Figure 2.3
Control chart for variables

Fillin the blank: Control charts for variables track measurable attributes such as s
temperature, or pH.

2.2.3 Control charts for attributes

When monitoring attributes, control charts track qualitative features such as defects, colour, or
packaging errors. These charts help.companies identify whether the proportion of defective items
is within acceptable limits. For example, a bakery may use attribute charts to monitor the number
of loaves with burnt crusts.
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ATTRIBUTE CONTROL CHART FOR BAKERY PRODUCT QUALITY

p-CHART: PROPORTION OF DEFECTIVE LOAVES (DAILY SAMPLE)

g 01 OUT OF CONTROL
2 0081 X UCL (Upper Control Limit) = 0.068
& 006 = _ - - - ————
.‘5: 0.041 . $ = - = o CL (Center Line) = 0.032
S 0.02 ° o ° =
E il Sy e o NI LCL (Lower Control Limit) = 0.000

Tl 203 4 5 6 7 8 9 10 11 12 13 14 16 17 18 19 20 21 23 24 25

L Sample Number Day UCL&LCLcalculaled{rumprocessdala)
DEF A
| SAMPLING STATION ]—/ ECT CATEGORIES ]

CRUST DEFECTS SHAPE DEFECTS

Bubbhng, @ Collapse,
uneven tearing
color

TEXTURE DEFECTS WEIGHT DEFECTS

Large voids, Underweight,
doughiness overweight

¢ OER

Burnt Mls&?apen Large Void/
Crust ja -, Air Pocket

Image showmg bakery products with defects being monitored Caption: Plate 2.2 Attribute-based
quality controlin bakery products

Fillin the blank: Control charts for attributes track qualitative features such as defects, , or
packaging errors.

2.2.4 Sampling plans

Sampling plans are strategies for selecting a portion of products to test, rather than examining
every item. They balance efficiency and accuracy by ensuring that samples represent the whole
batch. For example, in canned food production, a sampling plan may specify testing 10 cans from
every 1,000 produced.
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@@ OPEN EDUCATIONAL RESOURCE (OER) | FOOD QUALITY ASSURANCE

EXAMPLE OF A SAMPLING PLAN FOR CANNED FOOD PRODUCTION

CRITICAL QUALITY SAMPLING SAMPLE ACCEPTANCE
p'o“.ﬁ’}'i,cé'%ﬁ’és ATTRIBUTES PROCEDURE SIZE ‘n)_ QUALITY LIMIT | DECISION CRITERIA
The production stage What is being checked How the sample is taken Nurt%bse;:]l'.gms Thﬁlﬂ‘;(ar'gty.l\}gﬁg‘)"d Pass/Fail conditions
Packaging Integrity Random sampling from Accept if 0 defects found
M&&?&ﬁfgﬂ Temperature delivery truck per 5 units / lot 1.0 If > 1 defect, conduct full
Sensory (Color, Odor) supplier lot lot inspection or reject.
Net Weight o
FILLING & Drained Weight Every hour, take 2 dcans ] Accept if <= 2 defect§ found.
SEAMING CanVaculing consecutive cans from seamer’/ hout 25 If > 2 defects, adjust
each seamer head seamer and re-sample.

Seam Integrity
Accept if temperature/time

Process Time & Continuous monitoring of il il
PR%%E%ENG Temperature (from records) ~ process charts, plus 1 1 can / crate 0.0 (;r:l%"sfa:ﬁt:&gf iﬁfx?"‘%ﬂ
(STER|L|ZAT|0N) Heat Penetration can per retort crate for (for Sterility) defects. Any deviation
(illustrative data) seam check post-process. requires full lot quarantine.
Label Placement o
FINAL PRODUCT Code Legibility Random sampling from 10 cases / 4.0 ACeept ;f0<;a1sgse. fact et
PACKAGING gglsl:ticz?:gt finished goods pallet. pallet ' If >1, re-sort pallet.

*NOTE: This is a simplified, illustrative sampling plan. Actual plans must be based on risk assessment, historical data, and statistical standards (e.g., ANSI/ASQ Z1.4). OER Educational Content.

Caption: Table 2.2 Example of a sampling plan in canned food production
Batch size Sample size Decision rule
1,000 cans 10 cans Reject batch if more than 1 defective

Fillin the blank: Sampling plans are strategies for selecting a portion of products to , rather
than examining every item.

Pilot questions 2.2
1. Whatis a Type | errorin quality control?
2. What measurable attributes can be tracked using control charts for variables?
3. Give one example of aqualitative feature monitored by control charts for attributes.
4. Why are sampling plans important in food quality control?

5. Fillinthe blank: Control charts for attributes track qualitative features such as defects,

, Or packaging errors.

2.3 Organisational Approaches To Quality Control
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2.3.1 Case studies of food companies

Food companies often adopt different approaches to quality control depending on their products
and markets. For example, a dairy company may implement daily microbial testing of milk to
ensure safety, while a beverage company may focus on chemical analysis of water purity. These
case studies demonstrate how organisations tailor quality control systems to their unique needs,
ensuring compliance with standards and consumer expectations.

o: R OPEN EDUCATIONAL
I I RESOURGE

ORGANISATIONAL QUALITY CONTROL PRACTICES IN FOOD COMPANIES:

RAW MILK TESTING
(e.g., Somatic Cell Count, Antibiotic Residues)

PASTEURIZATION VERIFICATION
(Temperature/Time Charts)

CULTURE ACTIVITY MONITORING
(pH testing)

PACKAGING INTEGRITY CHECK
(Seal testing)

CASE STUDY EXAMPLES

CASE STUDY 1: DAIRY COMPANY CASE STUDY 2: BAKERY COMPANY
(e.g., Yogurt Production) (e.g., Bread Loaves)

W P o

FLOUR QUALITY ANALYSIS
(Protein Content, Moisture)

DOUGH RHEOLOGY TESTING
(e.g., Farinograph)

FERMENTATION CONTROL
(Proofing time/temperature)

FINAL PRODUCT SENSORY EVALUATION
(Taste, Texture, Color)

CASE STUDY 3: BEVERAGE COMPANY
(e.g., Carbonated Soft Drinks)
D i

WATER TREATMENT VERIFICATION
(e.g., Filtration, pH)

INGREDIENT BRIX & ACIDITY TESTING

CARBONATION LEVEL CHECK
(Pressure/Temperature)
ONLINE METAL DETECTION &
FILL VOLUME VERIFICATION

-~

IMPLEMENTING THESE PRACTICES ENSURES CONSUMER SAFETY, COMPLIANCE WITH STANDARDS (HACCP, IS0 22000), AND PRODUCT CONSISTENCY.

2
Box 2.1 Examples of organisational quality control practices

e Dairy company: microbial testing of milk

o Bakery: sensory panels for bread texture

o Beverage company:chemical analysis of water purity
Fillin the blank: A dairy company may implement daily testing of milk to ensure safety.

2.3.2 Integration of quality systems into operations

Successful companies integrate quality systems into every stage of production. This means that
quality is not treated as a separate activity but embedded into procurement, processing,
packaging, and distribution. Frameworks such as Hazard Analysis and Critical Control Points
(HACCP) and Total Quality Management (TQM) are widely used to achieve this integration. By
embedding quality into operations, companies reduce risks and improve efficiency.
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INTEGRATION OF HACCP AND TQM INTO FOOD PRODUCTION STAGES

FROM PROCUREMENT TO DISTRIBUTION %

RAW MATERIAL PROCUREMENT

4 supplier Auditing & Approval PR 4 rav o Speciications
ol s T ey STino e SR ) e
STty & Fl E . I:cnminu Inspeaior;) sty @ i Supplier Evaluation ( o)
o Al = 9. )
ieg SUPPLIER RELATIONS ”ANAGEMENT)—’
RECEIVING & STORAGE g Checklist Verification © Inventory Accuracy P
§ Storage Temperature Monitoring @ Warehouse Audits \ MATERIAL INTEGRITY
C : g () Pest Control Effectiveness & TRACEABILITY
@ Stock Rotation (FIFO) o (©) Label Verification (Quality) 4
INVENTORY MANAGE“ENT)
@ Process Flow Diagram é =] lsm;\::acred Opemmg Procedures (S0Ps)
@ Hazard Analysis = Gt Frerocess PROCESS CONSISTENCY
(e.g., pH, Vi Vscos y, Wesghl]
) c!(':qm'a[l):::l'ml ‘P'O?I,?:: é)c(:P's) E o ;mp,mz T,am; B & RISK REDUCTION
al fon - ocess Capat ies
rﬂUAUTV ASSURANCE & CONTINUOUS IMPROVEMENT (PDCA))—’
& Integrity Check (Seal Integrity) 2 & Label Accuracy & Compliance
0 Allergen Management & : @© Aesthetic Quality BRAND PROTECTION
Segregation g @ Packaging Specifications & COMPLIANCE
© Coding & Lot Traceability 2 @ Weight Control
k—(PA(:’KM;ING QUALITY & REGULATORY COHPI.IANCE\ 4
@ On-Time Delivery
8 lx::?:ym?:::mmmg _:'> @ Customer Feedback & Complaint Handling DELIVERY OF SAFE
© Mock RecallDills : Stack Condition upon Delivery & QUALITY FOOD
Distribution Audits

COER

OER SENSORY SCIENCE INITIATIVE

Diagram showing integration of HACCP and TQM into food production stages Caption: Figure 2.4
Integration of quality systems into operations

Fillin the blank: Frameworks such as HACCP and
operations.

are widely used to integrate quality into

2.3.3 Challenges in implementation

Despite the benefits, implementing quality control systems can be challenging. Common issues
include high costs, lack of skilled personnel, and resistance to change within organisations. Small
companies may struggle with the financial burden of regular testing, while larger firms may face
difficulties in coordinating quality systems across multiple sites. Addressing these challenges
requires commitment from management and continuous training of staff.

ET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



Image showing workers in a food factory undergoing quality control training Caption: Plate 2.3

Training staff to overcome challenges in quality controlimplementation

Fillin the blank: Implementing quality control systems can be challenging due to high costs, lack of

skilled personnel, and to change.

Pilot questions 2.3

1.

2.

Give one example of organisational quality control in a dairy company.

Which frameworks are commonly used to integrate quality into operations?

What is one challenge small companies face in implementing quality control systems?
Why is management commitment important in overcoming challenges?

Fillin the blank: Frameworks such as HACCP and are widely used to integrate
quality into operations.

2.4 Tools And Techniques For Quality Assurance

2.4.1 Documentation and record keeping
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Documentation refers to the systematic recording of processes, standards, and results, while
record keeping involves maintaining these documents for reference and compliance. In food
companies, documentation ensures traceability, meaning that every batch of product can be
tracked back to its raw materials and production conditions. Proper record keeping also supports
audits and certifications, helping companies demonstrate compliance with regulations.

IMPORTANCE OF DOCUMENTATION AND RECORD-KEEPING IN FOOD COMPANIES
Ensuring Food Safety, Quality, and Compliance Across the Supply Chain

KEY IMPORTANCE AREA DESCRIPTION RATIONALE & IMPACT EXAMPLES OF DOCUMENTATION
? REGULATORY COMPLIANCE | Adherence to legal standards (e.g., FDA, | Proves due diligence, passes facility | HACCP/HARPC Plans, SSOP Logs,
& &AUDIT READINESS USDA, IS0 22000, FSSC 22000). inspections, avoids fines/closure. Inspection Reports, Licenses.
TRACEABILITY & Full tracking of ingredients from farm to | Enables rapid, precise removal of Supplier Agreements, Lot Code Logs,
\ o | unsafe products from the market, Distribution Records, Mock Recall
& RECALL READINESS fork {one step forward, one step back). protecting public health. Results.
= @ FOOD SAFETY MANAGEMENT | Evidence that Critical Control Points Validates that hazards are controlled; | CCP Monitoring Logs (Time/Temp),
2 (HACCP/HARPC) (CCPs) and Preventive Controls are ensures food is safe for Verification Checklists, Corrective
monitored. consumption. Action Reports.
AR Documents product specifications, Maintains brand reputation, reduces | Product Specifications, SOPs,
il’é gg:;‘géﬁgyur‘u & formulation sheets, and quality waste/rework, meets customer Formulation Sheets, Sensory Evaluation
oI standards. expectations. Records.
EMPLOYEE TRAINING & Records of employee training programs, | Ensures staff is knowledgeable Training Manuals, Attendance Sheets,
ﬁ COMPETENCE assessments, and qualifications. fﬁg?}éfg safety protocols and Competency Tests, Job Descriptions.
% EQUIPMENT MAINTENANCE | Logs of equipment upkeep, repairs, Prevents equipment failure and Maintenance Schedules, Work Orders,
u & CALIBRATION and calibration of measuring devices. Zzzui;e;agﬁf:rﬁ;ﬁgocess control Calibration Certificates, Deviation Logs.
Y~ Historical data analysis to identify Drives data-driven decisions, Internal Audit Reports, Management
B Y g%r:,]g: E‘IE)I[(;?JIAHI‘.’E';?I%EEANE(;‘J trends, bottlenecks, and areas for optimixes processes, and lowers Reviews, Customer Complaint Logs,
enhancement. operational costs. Root Cause Analysis.

Source: Adapted from various food safety regulatory bodies and OER best practices. For educational use.

Caption: Table 2.3 Importance of documentation and record keeping
Function Benefit Example

Traceability Tracks product history Batch records for milk

Compliance Supports audits HACCP documentation
Improvement Identifies trends Quality reports over time
Fillin the blank: Documentation ensures , meaning that every batch of product can be

tracked backto its raw materials.

2.4.2 Inspection and testing methods

Inspection involves visually examining products or processes to detect defects, while testing uses
scientific methods to measure attributes such as microbial counts, chemical residues, or physical
properties. Together, inspection and testing provide assurance that food products meet
specifications. For example, sensory panels may inspect bread texture, while laboratories test for
pesticide residues in fruits.

-
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Image showi_ng laboratory testing of food samples Caption:' Plate 2.4 Laboratory testing as part of
food quality assurance

Fillin the blank: Inspection involves visually examining products, while testing uses
methods to measure attributes.

2.4.3 Continuous improvement strategies

Continuous improvement refers to the ongoing effort to enhance processes, products, and
systems. In food quality assurance; strategies such as Kaizen and Total Quality Management
(TQM) encourage companies to regularly review performance and implement small, incremental
changes. Continuous improvement ensures that quality systems remain effective and responsive
to new challenges.
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PDCA CYCLE FOR CONTINUOUS IMPROVEMENT IN FOOD QUALITY ASSURANCE

1. PLAN
. (Establish Goals
& Processes)

1. PLAN (Establish Goals & Processes)

» Define Quality Objectives (e.g., reduce product defects)
* Develop/Update SOPS (Standard Operating Procedures)
\ * Identify Critical Control Points (CCPs)

\ ¢ Plan Resources & Training

4. ACT (Apply Improvements)

* Standardize Successful Processes
 Implement Corrective Actions (CAPA)

* Adjust Quality Standards & Procedures
o Plan for the Next Cycle (Restart at Plan)

2. DO (Implement Processes)

o Execute SOPs & Process Changes
* Train Staff on New Procedures

¢ Collect Quality Data & Observations
* Document Process Deviations

PDCA

CONTINUOUS
QUALITY My
IMPROVEMENT

3. CHECK (Monitor & Measure Results)
* Analyze Data Against Goals
(e.g., statistical process control)
 Conduct Internal Audits & Inspections
e Evaluate Product Quality Attributes
(sensory, analytical)
* |dentify Non-Conformities

SOURCE: Adapted from W. Edwards Deming's PDCA Cycle - OER Educational Resource for Food Safety & Quality

Diagram showing continuous improvement cycle (Plan-Do-Check-Act) Caption: Figure 2.5
Continuous improvement cycle in food quality assurance

Fillin the blank: Continuous improvement strategies such as Kaizen and encourage
companies to regularly review performance.

Pilot questions 2.4
1. Whatis the purpose of documentation and record keeping in food companies?
2. Give one example of a testing method used in food quality assurance.
3. What does continuous improvement mean in the context of food quality?
4. Which cycle is commonly used to represent continuous improvement strategies?

5. Fillin the blank: Documentation ensures , meaning that every batch of product can
be tracked back to its raw materials.

Series Summary

This Series has focused on the systems that underpin food quality control. We began by examining
how specifications are set for microbiological, chemical, and entomological standards, which
safeguard consumers against contamination and unsafe products. We then explored statistical
quality control, looking at errors in decision making, control charts for both variables and
attributes, and the role of sampling plans. Following that, we analysed organisational approaches
to quality control, including case studies, integration strategies, and challenges faced during
implementation. Finally, we concluded with tools and techniques for quality assurance,
highlighting documentation, inspection, testing, and continuous improvement strategies.
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By completing this Series, you should now be able to define and explain food standards, apply
statistical tools such as control charts and sampling plans, assess organisational approaches
through case studies, and apply practical tools for quality assurance. These abilities directly align
with the Series Learning Outcomes (SLOs), preparing you to evaluate and strengthen quality
control systems in real-world food industry settings.

Series Glossary

e Attribute chart: A control chart used to monitor qualitative features such as defects or
packaging errors.

¢ Chemical standards: Limits on chemical substances in food, including additives,
contaminants, and residues.

o Continuous improvement: Ongoing effort to enhance processes and systems, often
represented by the Plan-Do-Check-Act cycle.

e Control chart: A graphical tool used to monitor product quality overtime against control
limits.

¢ Documentation: Systematic recording of processes, standards, and results in food
companies.

¢ Entomological standards: Limits oninsect contamination in food products.

o Microbiological standards: Guidelines specifying acceptable levels of microorganisms in
food.

¢ Record keeping: Maintaining documentation for traceability, compliance, and
improvement.

¢ Sampling plan: A strategy for selecting a portion of products to test, ensuring efficiency
and accuracy.

e Type l'error: Rejecting a good product in quality control.
o Type ll'error: Accepting a defective product in quality control.
Concept Check Questions [Series 2]
Objective questions
1. Define microbiological standards in food quality control. (Linked to SLO 2.1)
2.. AType l error occurs when a good product is wrongly . (Linked to SLO 2.2)

3. Which cycle is commonly used to represent continuous improvement strategies? (Linked to
SLO 2.5)

Short-answer questions

-
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4. Explain the difference between control charts for variables and attributes. (Linked to SLO
2.2)

5. Describe one challenge companies face when implementing quality control systems.
(Linked to SLO 2.4)

Long-answer questions

6. Analyse the importance of sampling plans in food quality control, providing examples.
(Linked to SLO 2.3)

o Basicresponse: Discuss efficiency and accuracy in testing.

o Value-added response: Include examples from industries such as canned food
production.

7. Evaluate how documentation and record keeping contribute to food quality assurance.
(Linked to SLO 2.5)

o Basicresponse: Explain traceability and.compliance.

o Value-added response: Provide examples of HACCP documentation and quality
reports.

Answers to Concept Check Questions [Series 2]
1. Microbiological standards specify acceptable levels of microorganisms in food products.
2. Rejected.
3. Plan-Do-Check-Act cycle.

4. Control charts for variables track measurable attributes such as weight or pH, while
attribute charts monitor qualitative features like defects or colour.

5. High costs, lack of skilled personnel, or resistance to change.

6.
o »Basicresponse: Sampling plans allow efficient testing by examining a portion of
products instead of every item.
o, Value-added response: In canned food production, testing 10 cans out of 1,000
ensures accuracy while saving time and resources.
7.

o Basicresponse: Documentation and record keeping ensure traceability and
compliance with regulations.

-
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o Value-added response: HACCP documentation and long-term quality reports help
companies identify trends and demonstrate compliance during audits.

Answers to Pilot Questions [Series 2]

Microorganisms
Pesticide residue in fruits
They ensure food safety and consumer confidence
Chemical substances
Insect

Rejecting

Weight

Colour

Testing

Microbial testing of milk
HACCP and TQM

High costs

Resistance

Traceability

Laboratory testing
Continuous‘improvement

PDCAcycle

References AndAttributions [Series 2]

-

Codex Alimentarius Commission. (FAO/WHO). International food standards.

ISO 22000 Food Safety Management System. International Organisation for
Standardisation.

HACCP guidelines. World Health Organization.
Suggested OER sources:
o “microbiological standards food OER diagram”

o “chemical standards food safety OER table”
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o “entomological standards food safety OER image”

o “control chart variables food quality OER diagram”

o “attribute control chart food quality OER image”

o “sampling plan food quality OER table”

o “HACCP TQM integration food industry OER diagram”

o “food factory quality control training OER image”

o “food industry documentation record keeping OER table”
o “food laboratory testing OER image”

o “PDCA cycle food quality OER diagram”

e Al prompt suggestions were provided for illustrative placeholders, forexample: “Create a
diagram showing Type | error (rejecting good product) and Type Il error (accepting defective
product) in food quality control.”

Series 3: Statistical And Sensory Evaluation
Series outline
e 3.1 Principles Of Statistical Evaluation
o 3.1.1 Role of statistics in food quality
o /3.1.2 Descriptive statistics (mean, median, mode, variance)
o " 8.4.3 Inferential statistics (hypothesis testing, confidence intervals)
e 3.2 Experimental Design In Food Quality Studies

o 3.2.1 Types of experimental designs (completely randomised, randomised block,
factorial)

o 3.2.2 Replication and randomisation
o 3.2.3 Data collection and analysis
¢ 3.3 Sensory Evaluation Principles

o 3.3.1 Definition and importance of sensory evaluation

-
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o 3.3.2 Sensory attributes (appearance, aroma, taste, texture)

o 3.3.3Types of sensory tests (discrimination, descriptive, affective)
e 3.4 Sensory Evaluation Methods And Applications

o 3.4.1 Panel selection and training

o 3.4.2Testenvironment and sample preparation

o 3.4.3 Applications in product development and quality assurance

Introduction

Statistics and sensory evaluation are vital tools in food quality.control. Statistics provide the
framework for designing experiments, analysing data, and making reliable decisions, while sensory
evaluation captures the human perception of food attributes such as taste, aroma, and texture.
Together, they ensure that food products are not only safe and consistent but also appealing to
consumers. This Series will help you understand how statistical methods and sensory techniques
are applied in food quality studies.

The aim of this Series is to equip you with the ability to.apply statistical principles in food quality
analysis and to conduct sensory evaluations thatinform product development and assurance.

We shall commence this Series by €xploring the principles of statistical evaluation, including
descriptive and inferential statistics. Next, we will examine experimental design in food quality
studies, focusing on design types, replication, and data analysis. Following that, we will study
sensory evaluation principles, considering definitions, attributes, and test types. Finally, we will
conclude with sensoryevaluation methods and applications, covering panel training, test
environments, and theirrole in product development and quality assurance.

Series Learning Outcomes
Upon completing this Series, you should be able to:

e | SLO 3.1 explain the role of statistics in food quality and apply descriptive and inferential
statistical methods,

e SLO 3.2 design experiments for food quality studies using appropriate design types,
replication, and randomisation,

e SLO 3.3 define sensory evaluation and identify key sensory attributes and test types,

e SLO 3.4 apply sensory evaluation methods including panel selection, training, and test
environment preparation, and

-
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e SLO 3.5 evaluate applications of sensory evaluation in product development and quality

assurance.

3.1 Principles Of Statistical Evaluation

3.1.1 Role of statistics in food quality

Statistics refers to the science of collecting, analysing, and interpreting data. In food quality,
statistics helps companies make informed decisions about product safety, consistency, and
consumer acceptance. By applying statistical methods, food producers can detect variations,
identify defects, and ensure compliance with standards. For example, statistical sampling allows
companies to test a portion of products rather than every single item, saving time and resources.

THE ROLE OF STATISTICS IN FOOD QUALITY ASSURANCE

3. DECISION MAKING
1. DATA COLLECTION 2. STATISTICAL ANALYSIS & IMPROVEMENT
B

DESCRIPTIVE
ol v\ STATISTICS
) : o — « Summarizing data
: 23pmpﬂgzrsthfjeal(i!;tzrantqama“on Ty + Central tendency
J Monitoring process
CONTROL CHARTS stability,
Detecting trends
0 IN-PROCESS
MONITORING M STATISTICAL)  pecision
Ca & | - Real-time data logging ANALYSIS —» TOOLS & MAKING
(e.q., temperature, weight) A METHODS
« Process capability studies
=4 HYPOTHESIS SAMPLING
TESTING PLANS
QUALITY CONTROL | |~ Eneas e e
TESTING prbééss) A + Risk assessment
A, | - Sensory evaluation scores + Testing compliance
i | =3/ -Chemical analysis results SAMPLING
+ Microbial counts \ PLANS

J

CONTINUOUS IMPROVEMENT LOOP

e

*Adapted from OER Food Quality Resources. For Educational Use.*

Diagram showing the role of statistics in food quality (data collection, analysis, decision making)
Caption: Figure 3:1 Role of statistics in food quality

ACCEPT LOT/
CONTINUE PROCESS

If within control limits &
specifications
« Release product

CAUTION

INVESTIGATE &
ADJUST

If process shows instability
or drift
+ Root cause analysis

REJECT LOT /
HALT PROCESS

+ If critical defects or
non-compliance detected
+ Rework or dispose

Fillin the blank: In food quality, statistics helps companies make informed decisions about

product safety,

, and consumer acceptance.

3.1.2 Descriptive statistics (mean, median, mode, variance)

Descriptive statistics summarise data to make it easier to understand. Common measures

include:

¢ Mean: The average value of a dataset.

e Median: The middle value when data is arranged in order.

¢ Mode: The most frequently occurring value.
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¢ Variance: A measure of how spread out the data is.

In food quality, descriptive statistics are used to summarise attributes such as product weight, pH
levels, or sensory scores. For example, calculating the mean weight of bread loaves ensures they
meet packaging requirements.

DESCRIPTIVE STATISTICS: DEFINITIONS & EXAMPLES IN FOOD QUALITY CONTROL

STATISTICAL MEASURE DEFINITION FOOD QUALITY EXAMPLE | VISUAL ILLUSTRATION / GRAPH

Category Specific Metric = gz

coTRAL | MEAN | SOt es e | nrge g of 50 sk b o
TENDENCY (Average) Represents the typical value. 2 Procuctonbaleh;

CENTRAL The middle value in an ordered | Median microbial count (CFU/g) peden
TENDENCY MEDIAN data set. Divides data into two | across multiple samples of
equal halves. yogurt.

VARIATION The difference between the Range of oven temperatures

Di : RANGE highest and lowest valuesina | recorded during a baking process
(Dispersion) data set. (e.g., 195°C to 205°C). Ra"ge

(Dispersion) DEVIATION variation or dispersion of a set of canned soup; a low standard

VARIATION STANDARD Megspresthgamoqntof Consistencypf salt content in / i ?

values from the mean. deviation means uniform taste. e
Shows how often each different :

DISTRIBUTIONI pFEEaCECY | value ocours i a data et bl el i
hisl%lg\:;sntqla zec asa categories (e.g., 95g-105g). I

*Source: Adapted from OER food quality course materials. For educational use.

Caption: Table 3.1 Examples of descriptive statistics.in food quality

Statistic Definition Example in food quality
Mean Average value Average weight of bread loaves
Median Middle value Median pH of fruit juice samples

Mode Most frequent value Most common sensory score for taste
Variance Spread of data Variation in biscuit thickness

Fillin the blank: The is the most frequently occurring value in a dataset.
3.1.3 Inferential statistics (hypothesis testing, confidence intervals)

Inferential statistics allow conclusions to be drawn about a population based on sample data.
Two key methods are:

o Hypothesis testing: A process of determining whether observed differences are
statistically significant. For example, testing whether a new preservative improves shelf life
compared to the old one.
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¢ Confidence intervals: A range of values that likely contains the true population parameter.
For instance, estimating the average sugar content in a batch of soft drinks with 95%
confidence.

These methods help food companies make reliable decisions without testing every product,
ensuring efficiency and accuracy.

APPLYING INFERENTIAL STATISTICS TO FOOD QUALITY STUDIES: HYPOTHESIS TESTING & CONFIDENCE INTERVALS

FOOD QUALITY STUDY N T :
R ERER RS RESEARCH QUESTION: Is the new vitamin fortification process affecting the average
GO0 0000000000 weight (g) of Vitamin-C fortified snack bars?
f HYPOTHESIS TESTING (Decision Making) ) ( CONFIDENCE INTERVALS (Estimation) )
-
o DEFINE HYPQTHESES . Specify the null and alternative ) o COT SAMPLE DATA Gather a representative sample and )
"“'& 'l)'sﬂ‘:]‘ges‘Sf ﬁ“:’gao‘g"* hypotheses. L measure the variable of interest.
@ SET SIGNIFICANCE LEVEL Choose a significance level (a) for @ CHOOSE CONFIDENCE LEVEL WA N
a=0.05 acceptable risk of error.
-z, — y,
(@ CALCULATE TEST STATISTIC Compute the test staistic (g, | | | (€ CALCULATE MARGIN OF ERROR Compute the standard error and
P Z-formula Z-score or t-value) from sample data. 7*s
g J MoE = W S 4.929M5 08g A
1o -
© MAKE DECISION A 0 A Test Statistic within non- [Sample Mg Margin of Eror] <
Test Statistic _| | rejection region. Accept HO. We are 95% confident that the
within ccrieg B Test Statistic within INTERPRETATION true population mean weight falls
o B rejection region. Reject HO. within this range. )
Test Statistic G\ J
MAKE DECISION within rejection
L region. Reject HO. \ INTEGRATED INFERENCE FOR FOOD QUALITY DECISION MAKING
X
CONCLUSION: ) Hypothesis Test says: Confidence Interval says: o~ ACTION: :
ecm?cluue Whether there s significant “P-value < a, Reject HO, “5.0g is NOT in [4.92, 5.08], ~(©)- Process adjustment is needed
evidence of a difference. Difference exists!" Difference exists!" 7 tomeet the 5.0 target weight. J
- >y

**Source: Adapted from OER foad science statistics modules.
Diagram showing hypothesis testing and confidence intervals in food quality Caption: Figure 3.2
Inferential statistics in food quality.

Fillin the blank: Hypothesis testing determines whether observed differences are statistically

Pilot questions 3.1
1. What role does statistics play in food quality control?
2. Define mean, median, mode, and variance.
3. Give one example of how descriptive statistics are used in food quality.
4. What is hypothesis testing in inferential statistics?

5. Fillin the blank: Hypothesis testing determines whether observed differences are
statistically

3.2 Experimental Design In Food Quality Studies

3.2.1 Types of experimental designs
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Experimental design refers to the structured plan for conducting research to ensure valid and
reliable results. Common types include:

¢ Completely randomised design: Treatments are assigned randomly to subjects or

samples.

¢ Randomised block design: Subjects are grouped into blocks based on similarities; and

treatments are randomly assigned within each block.

e Factorial design: Multiple factors are studied simultaneously to observe their combined

effects.

In food quality studies, these designs help researchers test variables suchas storage conditions,
additives, or packaging methods.

TYPES OF EXPERIMENTAL DESIGNS WITH EXAMPLES IN FOOD QUALITY STUDIES

EXPERIMENTAL DESIGN DESCRIPTION / PRINCIPLE KEY FEATURES / CONSIDERATIONS |  FOOD QUALITY STUDY EXAMPLE | ILLUSTRATION / SCHEMATIC
TYPE Concise explanation of the design Met:m?rllogglr?hl daosrg?zc;?ib en-9~' A concrete, labeled application Visual representation of
COMPLETELY ; e mea Simplest design, requires Testing 4 different storage |
RANDOMIZED DESIGN E:ﬂfg};’f{‘ :21,‘32“,,? S0 W edlmenks homogenous experimental ;ﬁml;‘)eesr:%;r:;g‘i,é%a fczﬁi(f)'s%)amhrﬁes D
(CRD) material. 9 assigned randomly to positions
Experimental units are grouped into blocks Evaluating 5 types of bread & e
RANDOMIZED COMPLETE | based on a known source of variation (e.g., | Removes block variation, packaging material (A, B, C, D, E) using = g o %
BLOCK DESIGN (RCBD) | location, time, batch). Treatments are randomly | - increases precision. 4 different baking batches asblocks to | - &5 25 o5
assigned within each block. account for batch-to-batch variation. —
@ B (3]
ivestiates tie effects of 6 or Tofe Assessing the effect of t\;o factors: Ay ey
: 2 Time (10 min, i _ R D
FACTORIAL DESIGN | jngependent variables (factors) and their | Allows for testing main effects TIer?nepEeratrt?rlen(12 gﬁq](l:n)i e 000) | Eale L
(e.q., 2x3) interactions on a response variable and interaction effects. ide content (re B2 laa] A
9 P . on the acrylamide content (response) C3m (222
in fried potatoes. - -
A design where different experimental units ; :
are used for different levels of factors. Useful when one factor (S:Aua?xlg?olthiegecc)t :‘: fgglrzaerst
SPLIT-PLOT DESIGN | Main plot factors are assigned to large requires larger units or is Natiom (éul;-ﬁl ot M1, M2) on the
experimental units, and sub-plot factors are | harder to change. e y ality of bl
assigned to smaller units within the main plots. v PHCS:
The same experimental units (subjects) are| Each subject serves asits own | Measuring the Vitamin C o @ @ 3 (2
REPEATDESS'I\’&ASURES measured under all levels of a treatment | control, requires fewer subjects, fueig;af:;:{‘eg‘t:;':g':t%311""3";Ua':gg& VO@O®®
over time or condition. sensitive to small changes. days of refrigerated smrége" ¢4 0 1 3 7 ladas

*Source: Adapted from OFR food science experimental design modules. For educational use.*

Caption: Table 3.2 Types of experimental designs in food quality studies

Design type

Completely
randomised

Randomised block

Factorial

Fillin the blank: A factorial design studies multiple
combined effects.

Description

Example in food quality

Random assignment of

treatments

Grouping subjects into blocks

Testing preservatives on bread samples

Comparing juice quality across different

orchards

Testing storage temperature and packaging

Studying multiple factors

together

simultaneously to observe their
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3.2.2 Replication and randomisation

Replication means repeating experiments or treatments to increase reliability and reduce the
influence of chance. Randomisation refers to assigning treatments or samples randomly to avoid
bias. Together, replication and randomisation strengthen the validity of food quality studies. For.
example, testing multiple batches of biscuits under randomised conditions ensures that results
are not due to chance or bias.

REPLICATION AND RANDOMIZATION IN FOOD QUALITY EXPERIMENTS: A BISCUIT STUDY
1. EXPERIMENTAL UNIT »  RESEARCHOQUESTION: ~ ——oo ) 1.PREPARATION

L

(One Biscuit) Does a new baking time (T2) affect biscuit (Baking)
texture compared to the standard time (T1)? !
2. RANDOMIZATION PROCESS

TREATMENT GROUP1  TREATMENT GROUP 2 = . - -
= _[2@@
\ T [
|

(Standard Time - T1) (New Time - T2)
Baking sheet locations (1-6) are randomly assigned T1or

T2 to avoid position bias (e.g., hotter spats).

2. REPLICATION  Replicate 1(A) Replicate 2(B) Replicate 3(C)
RANDOMIZED ORDER FOR SENSORY PANEL

(Multiple Samples
Replicate 1(D) Replicate 2 (E) Replicate 3 (F) : C)% - & S }% - &
“Why Replicate? & @ 12

T OO

To account for inherent variability between individual Panelist 1 Panelist 2 Panelist 2 Panelist 3
biscuits and increase statistical power. Each biscuit Sensory samples are presented to panelists in @ random
is an independent replicate. order to prevent carry-over effects and bias.

INTEGRATION: The Full Randomized Design

KEY LEARNINGS:
TI&T2 RANDOMIZED EVALUATION DATA ANALYSIS Replication provides statistical power;
== = ASSIGNMENT = s = : Randomization minimizes bias. Both
PRODUCTION (T Locations) (Data Collection) (Comparing T1 vs T2) essa:ntg'ngfréﬂ'a‘b'{;';mﬁ'n';zoné’lu Bl

*0ER Educational Resource - Food Quality Experimental Design Module - Adapted for educational use

Diagram showing replication and. randomisationin experimental design Caption: Figure 3.3
Replication and randomisation in food quality studies

Fillin the blank: Replication increases reliability, while randomisation helps to avoid
3.2.3 Data collection and analysis

Data collection involves gathering information systematically during experiments, while analysis
refers to interpreting the data to draw conclusions. In food quality studies, data may include
microbial counts, sensory scores, or chemical measurements. Statistical tools such as mean,
variance, and hypothesis testing are then applied to analyse the results. Proper data collection and
analysis ensure that findings are accurate and useful for decision making.
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Image showing researchers collecting and analysing food quality datain a laboratory Caption:

Plate 3.1 Data collection and analysis in food quality studies

Fillin the blank: In food quality studies, datamay include microbial counts, sensory scores, or
measurements.

Pilot questions 3.2
1. Whatis a completely randomised design in food quality studies?
2. Give one example of a factorial design in food quality research.
3. Why are replication and randomisation important in experimental design?
4. What types of data.are commonly collected in food quality studies?

5. Fillin the blank: Replication increases reliability, while randomisation helps to avoid

3.3 Sensory Evaluation Principles
3.3.1 Definition and importance of sensory evaluation

Sensory evaluation is the scientific discipline that measures, analyses, and interprets human
responses to food products using the senses of sight, smell, taste, touch, and sometimes hearing.
It is important because consumer acceptance depends not only on safety and nutrition but also on
sensory appeal. Sensory evaluation helps companies develop products that meet consumer
preferences and maintain market competitiveness.
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THE FIVE SENSES IN SENSORY EVALUATION OF FOOD PRODUCTS

1. SIGHT

Uniformity

CLUCEg 2. SMELL/OLFACTION

Ripeness of fruit

~—————— AROMA (orthonasal)

SOUNDS OF FOOD
CRUNCH (\) FRAGRANCE
_ SNAP ——— ODOR INTENSITY
Carbonation fizz

Biscuit snap
Celery crunch

SENSORY
EVALUATION:

@ Fruity vs. Floral
Rancidity detection
Burnt notes
FOOD PRODUCT

ANALYSIS 3. TASTE/GUSTATION

BASIC TASTES

Sweetness of soda
Saltiness of chips
Bitterness of coffee

MOUTHFEEL
Crispness of apple

Creaminess of yogurt
Tenderness of meat

CONSISTENCY

Exaamiight cane
of love io mess
of ygurt

< A
AFTERTASTE ~

*An interdisciplinary approach
to food quality assessment.

**SOURCE: Adapted from OER Educaticnal Resources on Sensory Evaluation,

Diagram showing the five senses used in sensory evaluation Caption: Figure 3.4 Sensory evaluation
using human senses

Fillin the blank: Sensory evaluation measures human responses to food products using the

3.3.2 Sensory attributes (appearance, aroma, taste, texture)
Food products are judged based on sensory attributes, which include:
e Appearance: Colour, shape, and visual appeal.
e Aroma: The smell or fragrance of food.
¢ Taste: Flavour sensations such as sweet, sour, salty, bitter, and umami.
o Texture: The feel of food in the mouth, such as crispness or smoothness.

These attributes influence consumer acceptance and are critical in product development. For
example, crispness is a key attribute in biscuits, while aroma is vital in coffee.
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SENSORY ATTRIBUTES OF FOOD PRODUCTS WITH EXAMPLES  ° .

#
SENSORY ATTRIBUTE CATEGORY ATTRIBUTE DEFINITION KEY ATTRIBUTE TERMS FOOD PRODUCT EXAMPLE
g & ; 5
APPEARANCE |  visuaL | Theiniiapercepionof oo | g5 (Gt Dl o
(sight) CHARACTERISTICS rougacilg e t‘]':" Uencing | surface Texture (Gloss, Dullness) Apple  Uniform shape  610ssy chocolate glaze
P ty. Consistency (Pourability, Thickness)| - apple of french fries  Thick, creamy yogurt
: ; Aroma (Orthonasal) —  Fruity aroma of freshly brewed coffee
AROMA / ODOR VOLATILE Er;%pegﬁﬁgggaaﬁfear{gpfg'ec Fragrance - Pungent smell of a ripe cheese v
(Smell) COMPOUNDS %asal assages Odor Intensity . Strong floral notes in jasmine tea é
s 0ff-odors (Rancidity, Mustiness) ~ " Detecting spoilage in raw meat
: Basic Tastes (Sweet, Sour, Salty, Sweetness of an orange
FLAVOR OVERALL Jﬂiﬁﬁ?ﬁ'ﬁﬂﬁi'ﬁiﬂ?ﬁ Bitter, Umami ! J Sourness of lemonade . @
(Tgsteb& Srgell ;ks‘plﬂlé combining basic tastes and éﬁgu;%ecr;cy l?i?:gp:essss(gfadg:ﬁ‘éﬁlocolate &-
ombined) retro-nasal aroma. Cooling/Heating Umami richness in a mushroom dish~~~*
e mechanical i Hardness/Firmness . Firm texture of a cooked pasta (al dente)
TEXTURE | RHEOLOGICAL | and suriace aiiutes of oo | GhommaesTieness “® Cipanapofspotaiochp gy G-
; ; . Chewy texture of a carame
(Mouthfeel & Touch) | PROPERTIES percenr%egult)zfteoelf.ch and Slt:)t:let;l‘\:l::tehsl; 7 STi0cth Croscaf eretf oo tfea 3
Grittiness/Graininess Gritty texture of poor-quality pear
. s irodieaddi grpnchiness I§?,Ud crunc'? off a carrotb et
e sounds produced during rispness arp crack of a creme brulee topping
SUUND Pac?’gg}lgs mastication or handling of Sizzle Sizzle of a steak on a grill ) ‘Q
(Audition) 0 | food. Fizz/Pop Fizz of a carbonated soda [l /
Brittleness Snap of a celery stalk
- —
@ *Source: Adapted from various food science and sensory evaluation educational resources. For educational use. ) . (\6

Caption: Table 3.3 Sensory attributes of food products

Attribute Description Example

Appearance Visual appeal Colour of fruit juice

Aroma Smell or fragrance Coffee aroma
Taste Flavour sensations Sweetness of chocolate
Texture Mouthfeel Crispness of biscuits

Fillin the blank: The five basic taste sensations are sweet, sour, salty, bitter, and
3.3.3 Types of sensory tests (discrimination, descriptive, affective)
Sensory evaluation uses different types of tests:

« / Discrimination tests: Determine whether there are detectable differences between
products (e.g., triangle test).

o Descriptive tests: Provide detailed profiles of sensory attributes using trained panels.

e  Affective tests: Measure consumer preferences and acceptance, often using large groups
of untrained consumers.

Each type of test serves a specific purpose, from identifying subtle differences to gauging overall
consumer liking.
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SENSORY EVALUTION ;
‘ LABORATORY -
EDUCATIONAL RESOURCE FM)ILITYnm

Image showing a sensory panel evaluating food samples Caption: Plate 3.2 Sensory panel
conducting evaluation tests

Fillin the blank: Affective tests measure consumer and acceptance of food products.
Pilot questions 3.3

1. Whatis sensory evaluation.and why is it important?

2. Name the four main sensory attributes of food products.

3. Give one example of a discrimination test in sensory evaluation.

4. Whatis the difference between descriptive and affective tests?

5. Fillin the blank: Affective tests measure consumer and acceptance of food
products.

3.4 Sensory Evaluation Methods And Applications
3.4.1 Panel selection and training

Panel selection involves choosing individuals to participate in sensory evaluation. Trained panels
are used for descriptive tests, while untrained consumers are often used for affective tests.
Training ensures that panel members can recognise and describe sensory attributes consistently.
For example, a trained panel may learn to identify subtle flavour notes in coffee.
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PANEL SELECTION & TRAINING APPROACHES IN SENSORY EVALUATION

=
PANEL SELECTION TRAINING APPROACHES

0@: RECRUITMENT 0 INTRODUCTION & FAMILIARIZATION

" Define panel type (e.g., consumer, trained, O 2 O  Overview of the project, study objectives, and
descriptive). Call for participants. evaluation methods.
SCREENING QUESTIONNAIRE @ ATTRIBUTE GENERATION & DEFINITION

3 Assess availability, product interest, and co— Panel develops a vocabulary of product

health (allergies, dietary restrictions). %? o= attributes (e.g., sweetness, crunch) and agrees

on clear definitions.

SENSORY ACUITY TESTING SCALE TRAINING & REFERENCE STANDARDS
Test ability to discriminate basic tastes, Practice using intensity scales (e.g., 15-point).
% aromas, and textures (e.g., triangle tests, UU Evaluate physical references for anchor points.

threshold tests).

(4] MOTIVATION & COMMITMENT REPEATED PRACTICE & FEEDBACK
Confirm willingness to participate in the Conduct multiple sessions with practice
full study and follow protocols. samples. Analyze performance (precision,

accuracy) and provide feedback.

(| FINAL PANEL SIZE: 8-15 (for trained panels). | |  PANEL PERFORMANCE MONITORING. |

\& ~ I

*SOURCE: Adapted from OER resources on Sensory Evaluation. For educational use.
Box 3.1 Panel selection and training in sensory evaluation
e Trained panels: Used for descriptive tests
o Untrained consumers: Used for affective tests
e Training: Improves consistency and-accuracy

Fillin the blank: Trained panels are used for tests, while untrained consumers are used for
affective tests.

3.4.2 Test environment and sample preparation

The test environment must be controlled to avoid bias. This includes neutral lighting, odour-free
rooms, and quiet surroundings. Sample preparation ensures that food samples are presented
consistently, with standard portion sizes and serving temperatures. Proper environment and
preparation help ensure reliable results in sensory evaluation.

-
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Image showing a controlled sensory evaluatjir; enviro vith fc samples Caption: Plate 3.3
Controlled environment and sample prepar

Fillin the blank: The test environment mu d i in sensory evaluation.

3.4.3 Applications in product develo quality assurance

food industry. In product development, it helps
erences. In quality assurance, sensory tests

ay affect acceptance. For example, sensory panels may
of packaged snacks over time.

Sensory evaluation has wide appli
companies design foods that meet c
detect changes in product attribu th
be used to monitor the flavc

\o
S
A
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APPLICATIONS OF SENSORY EVALUATION IN PRODUCT DEVELOPMENT AND QUALITY ASSURANCE
PRODUCT DEVELOPMENT <= |NTEGRATED SENSORY PROGRAM ==>  QUALITY ASSURANCE

>~~~ NEW PRODUCT IDEATION [, % » RAW MATERIAL SOURCING )
—@; :l[?:r?stmg:]prp:fr:rzlntcrsnr::pping NG A 'f“ppg‘?’qua”ﬁ?aﬁ(’ﬂ&sele.ctiqn
) g bl el L@ * Ingredient consistency monitoring )
Z
ORY
ATION:

\¢
N
( +o FORMULATION OPTIMIZATION 5@ @ ONGOING PRODUCT CONSISTENCY
-O— *Ingredient replacement (.q., sugar reduction) j
-O- * Process modification E] SENS!
L « Shelf-life prediction EVALU

(R@ @ ° Lot-to-lot variation assessment
FOOD INDUSTRY

s

« Troubleshooting production issues
« Shelf-life verification

1 N
( —= /% PRODUCT DIFFERENTIATION APPLICATIONS SHELF-LIFE MONITORING
e\ e' « Competitive analysis (Benchmarking) « Determining expiration dates
| |« Establishing Unique Selling Points (USPs) » Tracking sensory degradation over time
*» Sensory claims substantiation
. J
p
D SCALE-UP & PACKAGING = AUDIT & COMPLIANCE
« Pilot plant to production sensory validation — I Internal sensory audits
» Packaging material compatibility = « Regulatory compliance checks
L (migration effects) « Brand standard enforcement )
. J
L *Source: Adapted from OER Educational Resources on Sensory Evaluation. For Educational Use. )

Diagram showing applications of sensory evaluation in product development and quality
assurance Caption: Figure 3.5 Applications of sensory evaluation in food industry

Fillin the blank: Sensory evaluation helps companies design foods that meet consumer
Pilot questions 3.4

1. What s the difference between trained panels and untrained consumers in sensory
evaluation?

2. Why must the test environment be controlled during sensory evaluation?
3. Give one example of how sensory evaluation is applied in product development.
4. How does.sensory evaluation support quality assurance?

5. Fillin the blank: Sensory evaluation helps companies design foods that meet consumer

Series Summary

This Series has explored how statistics and sensory evaluation support food quality control. We
began with the principles of statistical evaluation, covering descriptive and inferential methods
that help summarise and interpret data. We then examined experimental design in food quality
studies, focusing on design types, replication, randomisation, and data analysis. Following that, we
studied sensory evaluation principles, including definitions, sensory attributes, and test types.
Finally, we concluded with sensory evaluation methods and applications, highlighting panel
training, controlled environments, and their role in product development and quality assurance.

-
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By completing this Series, you should now be able to apply statistical tools in food quality analysis,
design experiments effectively, define and evaluate sensory attributes, and implement sensory
evaluation methods in both product development and quality assurance. These abilities directly
align with the Series Learning Outcomes (SLOs), strengthening your capacity to combine scientific
rigour with consumer-focused evaluation.

Series Glossary
o Affective test: A sensory test that measures consumer preferences and acceptance.
o Appearance: The visual attributes of food such as colour and shape.
¢ Confidence interval: A range of values that likely contains the true population parameter.

o Descriptive statistics: Methods that summarise data, including mean, median, mode, and
variance.

¢ Discrimination test: A sensory test used to determine' whether differences between
products can be detected.

o Experimental design: A structured plan for conducting research to ensure valid and
reliable results.

o Hypothesis testing: A statistical method used to determine whether observed differences
are significant.

o Paneltraining: Preparing individuals to consistently recognise and describe sensory
attributes.

¢ Randomisation: Assigning treatments or samples randomly to avoid bias in experiments.
o Replication: Repeating experiments or treatments to increase reliability.

e Sensory attributes: Characteristics of food perceived by the senses, including
appearance;aroma, taste, and texture.

e Sensory evaluation: The scientific discipline that measures human responses to food
products using the senses.

e Variance: A measure of how spread out data values are.
Concept Check Questions [Series 3]
Objective questions
1. Define sensory evaluation in food quality control. (Linked to SLO 3.3)

2. The five basic taste sensations are sweet, sour, salty, bitter, and . (Linked to SLO
3.3)

-
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3. Which cycle is commonly used to represent continuous improvement strategies in sensory
evaluation applications? (Linked to SLO 3.5)

Short-answer questions
4. Explainthe difference between descriptive and inferential statistics. (Linked to SLO 3.1)

5. Why are replication and randomisation important in experimental design? (Linked to SLO
3.2)

Long-answer questions

6. Analyse the role of sensory attributes in consumer acceptance of food products. (Linked to
SLO 3.3)

o Basicresponse: Discuss appearance, aroma, taste, and texture.

o Value-added response: Provide examples of how these attributes influence product
success in the market.

7. Evaluate the applications of sensory evaluation in product development and quality
assurance. (Linked to SLO 3.5)

o Basicresponse: Explain how sensory tests guide product design and detect
changes in quality.

o Value-added response: Include examples of industry practices such as monitoring
flavour stability in packaged snacks.

Answers to Concept Check Questions [Series 3]

1. Sensory evaluation is the scientific discipline that measures human responses to food
products using the senses.

2. Umami.
3. Plan-Do-Check-Act cycle.

4./ Descriptive statistics summarise data (mean, median, mode, variance), while inferential
statistics draw conclusions about populations using hypothesis testing and confidence
intervals.

5. Replication increases reliability, while randomisation avoids bias in experiments.

o Basicresponse: Sensory attributes such as appearance, aroma, taste, and texture
determine consumer acceptance.

o Value-added response: For example, crispness in biscuits or aroma in coffee can
directly influence market success.

o)
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o Basicresponse: Sensory evaluation supports product development by aligning
products with consumer preferences and supports quality assurance by detecting
changes in product attributes.

o Value-added response: Companies use sensory panels to monitor flavour stability
in packaged snacks or to refine new product formulations.

Answers to Pilot Questions [Series 3]
e Safety, consistency
e Mean, median, mode, variance
e Average weight of bread loaves
o Determining statistical significance
¢ Significant
e Factors
e Bias
e Chemical
¢ Randomised assignment of treatments
o Testing storage temperature and packaging together
e Theyincrease reliability and reduce bias
e Microbial counts, sensory scores, chemical measurements
e Senses
e Appearance; aroma, taste, texture
e _Triangle test
e Descriptive tests use trained panels, affective tests use consumers
o Preferences
¢ | Trained panels for descriptive tests
e To avoid bias
o Designing foods that meet consumer preferences
e Detecting changes in product attributes
References And Attributions [Series 3]

-
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¢ Codex Alimentarius Commission. (FAO/WHO). International food standards.

e IS0 22000 Food Safety Management System. International Organisation for
Standardisation.

¢ HACCP guidelines. World Health Organization.
e Suggested OER sources:
o “statistics role food quality OER diagram”
o “descriptive statistics food quality OER table”
o “inferential statistics food quality OER diagram”
o “experimental design food quality OER table”
o “replication randomisation food quality OER diagram”
o “food quality data collection analysis OER image”
o “sensory evaluation food five senses OER diagram”
o “sensory attributes food.quality OER table”
o “sensory panelfood evaluation OER image”
o “sensory evaluation paneltraining OER”
o “sensory evaluation environment sample preparation OER image”
o “sensory evaluation applications food industry OER diagram”

o Al prompt suggestions were provided for illustrative placeholders, for example: “Create a
diagram showing the five senses used in sensory evaluation of food products.”

Series 4: Food Legislation And Standards
Series outline
e - 4.1 Principles Of Food Legislation
o 4.1.1 Definition and purpose of food laws
o 4.1.2 Historical development of food legislation
o 4.1.3 National and international perspectives

-
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e 4.2 National Food Standards And Regulatory Frameworks
o 4.2.1 National agencies and their roles (e.g., NAFDAC, SON)
o 4.2.2 Enforcement mechanisms and compliance requirements
o 4.2.3 Case studies of national food safety regulations
e 4.3 International Food Standards And Agreements
o 4.3.1 Codex Alimentarius Commission
o 4.3.21S0 standards for food safety
o 4.3.3WTO agreements and global trade implications
¢ 4.4 Implementation And Challenges
o 4.4.1 Industry compliance and monitoring
o 4.4.2 Challenges in enforcement (costs, infrastructure, awareness)

o 4.4.3 Future directions and harmonisation of standards

Introduction

Food legislation and standards form the legal and regulatory backbone of food quality control. They
establish the rules that govern how food is produced, processed, packaged, and marketed,
ensuring consumer safety and fair trade practices. Without effective legislation, food companies
risk producing unsafe products, misleading consumers, and facing legal consequences.

This Series will help'you understand the principles of food laws, the role of national and
international standards, and the challenges of implementing these frameworks. You will also see
how legislation shapes industry practices and protects public health.

We shallcommence this Series by examining the principles of food legislation, including
definitions, purposes, and historical development. Next, we will explore national food standards
and regulatory frameworks, focusing on agencies, enforcement, and case studies. Following that,
we will study international food standards and agreements, such as Codex Alimentarius, ISO
standards, and WTO trade rules. Finally, we will conclude with implementation and challenges,
analysing compliance, enforcement difficulties, and future directions for harmonisation.

Series Learning Outcomes (SLOs)
Upon completing this Series, you should be able to:

e SLO 4.1 explain the principles and historical development of food legislation,

-

o)
MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



e SLO 4.2 describe national food standards and regulatory frameworks, including
enforcement mechanisms,

e SLO 4.3 analyse international food standards and agreements such as Codex, ISO, and
WTO rules,

e SLO 4.4 evaluate the challenges of implementing food legislation and propose strategies
for harmonisation.

4.1 Principles Of Food Legislation
4.1.1 Definition and purpose of food laws

Food legislation refers to the set of laws and regulations that govern the production, processing,
packaging, distribution, and sale of food. The purpose of these laws is to protect public health,
ensure fair trade practices, and maintain consumer confidence. For example, food laws may
require accurate labelling of ingredients, prohibit harmful additives, and enforce hygiene standards
in food factories.

" N

PURPOSE OF FOOD LAWS & LEGISLATION:
ENSURING A SAFE & FAIR FOOD SUPPLY

PUB A AIR TRAD
DR( 0 DR A

TRUST

Key/Key Goals: Key/Key Goals:
Ensure Food Safety @ Prevent Deceptive Marketing
(Prevent Contamination, Foodborne lliness) (False Claims, Misleading Ads)
Control Additives & Contaminants OVERALL PURPOSE: Standardize Product Definitions
(Establish Maximum Residue Limits - MRLs) SAFE, WHOLESOME, & (e.g., "Olive Oil" purity)
Mandate Hygiene Practices HONESTTOOD SUPELY Ensure Accurate Weights & Measures
(HACCP, Sanitation) : ﬁ @ ‘g
7 o Regulate Advertising to Vulnerable Groups

Regulate New Technologies

L (GMOs, Novel Foods) \—/ ¥

3. CONSUMER CONFIDENCE

+ Mandate Truthful Labeling « Improve Product Quality
(Ingredients, Allergens, Origin) ~ & Consistency

£« Empower Informed Choices (Nutrition Information)
« Ensure Market Transparency

@ *Source: Adapted from various international food law and OER best practices. For educational use only. )

Diagram showing the purpose of food laws (public health, fair trade, consumer confidence)
Caption: Figure 4.1 Purpose of food legislation

Fillin'the blank: Food legislation protects public health, ensures fair trade, and maintains
consumer

4.1.2 Historical development of food legislation

Food laws have evolved over centuries in response to public health crises and trade needs. Early
regulations focused on preventing adulteration, such as mixing chalk into flour or watering down
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milk. Over time, legislation expanded to include labelling, safety standards, and international
agreements. For instance, the establishment of the Codex Alimentarius Commission in 1963
marked a major step in harmonising global food standards.

T e ——— = —
/I l %g MILESTONES IN FOOD LEGISLATION:
z FROM EARLY ADULTERATION LAWS TO CODEX ALIMENTARIUS

N

( EARLY ADULTERATION LAWS f{ THE RISE OF MODERN FOOD LAWS ) /—( GLOBAL HARMONIZATION: CODEX ALIMENTARIUS )
(c.1200s - 1800s) (Late 1800s - Mid 1900s) (Mid-Late 1900s)
c.1200s 1266 1860 1906 1945
‘ S—
a0 @
MARKET ENGLISH ASSIZE OF BRITISH ADULTERATION US PURE FOOD . ESTABLISHMENT OF CODEX STANDARDS &
REGULATIONS BREAD AND DRUG ACT FOUNDING OF FAO | CODEX ALIMENTARIUS | TRADE AGREEMENTS
King Henry Ill requlates First eneral natlonal law Prohibits misbranded United Nations Food and | Joint FAO/WHO program | Codex standards recognized
Town ordinances prohibit gienyy L red g ; and adulterated food, Agriculture O lodevelopi as benchmarks for
selling spoiled meat or the price and weight of inthe UK to define and leading to the formation established to foed trade under
wine. P iting short-changing. food adulteration. of the FDA. improve global nutrition. and codes of praclice. the WTO SPS Agreement.
@ o0— o— © 8
1820 — z
~ 71 =\~ @
) ©8
: ESTABLISHMENT OF
FRIEDRICH USPUREFOOD  US FEDERAL FOOD, DRUG, CODEX ALIMENTARIUS %0’3['"#83?
ACCUM'S EXPOSE AND DRUG ACT AND COSMETIC ACT COMMISSION ADAI"ITIN% 10 riEW
Publishes *A Treatise on Prohibits misbranded Expands regulation to Joint FAO/WHO program to CHALLENGES
Adulteration of Food", and adulterated food, include cosmetics, develop international of-0od :
revealing widespread leading to the establishes standards of guidelines, anderthe WTO (e.g., GMOs, Allergen Labeling,
use of toxic additives like formation of the FDA. identity and safety. codes of practice. Food Safety Culture)

copper in pickles.

SOURCE: Adapted from various food law history resources. For educational use.

Ak 2

Timeline showing key milestones in food legislation (early adulteration laws > modern Codex
standards) Caption: Figure 4.2 Historical development of food legislation

Fillin the blank: Early food laws focused on preventing , such as mixing chalk into flour.

4.1.3 National and international perspectives

Food legislation operates at both national and international levels. National laws are enforced by
agencies such as NAFDAC (Nigeria), FDA (USA), or EFSA (EU). Internationally, organisations like the
Codex Alimentarius Commission and ISO provide standards that promote global trade and
consumer protection. Harmonisation between national and international standards is essential to
ensure food safety across borders.
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‘ L
NATIONAL AND INTERNATIONAL FOOD LEGUSLATION
PERSPECTIVES: A COMPARATIVE OVERVIEW’
KEY FOOD NATIONAL PERSPECTIVE INTERNATIONAL PERSPECTIVE | Pl
LEGISLATION AREA (Example: USA - FDA/USDA) (Example: Codex Alimentarius) | s e
FOOD SAFETY FMSA (Food Safety Modernization Act): é‘ General Principles of Food Hygiene To establish minimum sanitary and
Preventive controls for human food, (CXC 1-1969): Foundation for food safety” | operational requirements to prevent
& HYGIENE mandatory produce safety standards. Fava 555 | across the supply chain, from farm to fork. | foodborne illness.
i . : : Codex Alimentarius sets international MRLs | To ensure residues in food do not
PESTICIDE Em&%;ﬂ'ﬁgﬁfﬁggzlﬂf&"";?nﬁflﬂfj"si for food commodities in international trade | exceed safe levels for human consumption
RESIDUES P " | to harmonize standards and facilitate trade. | while allowing for effective pest control.
NLEA (Nutrition Labeling and Education Act): | General Standard for the Labelling of To provide consumers with accurate,
LABELLING & Requires standardized Nutrition Facts panel, | Prepackaged Foods (CXS 1-1985): consistent information to make
NUTRITION specliﬁc ingredient declarations, and allergen Ifgt:(;n;)a}gggr?{z?tlij(;‘rjflilr?;rseg?;tﬂrse i:td;%%ecj ir\llfonped dietary choices and manage
labeling (e.g., ‘Contains Milk'). Autiition infommation: allergies.
FOOD FDA maintains a list of 'Generally Recognized | General Standard for Food Additives To ensure the safety of added
as Safe' (GRAS) substances and sets specific | (CXS 192-1995): Harmonized list of substances and prevent excessive or
ADDITIVES approval and usage levels for other additives. Eeevrg]sn;?gbﬁgmves and their maximum use | nsafe consumption.
FDA's proposed Food Traceability Rule: Codex Principles for Traceability/Product | To enable rapid identification and
Requires maintaining specific Key Data Tracing (CXG 60-2006): Guidelinesto | removal of unsafe food from the
|| TRACEABILITY | Elements (KDES) for certain highisk foods | assist competent authorities and industry in | market during outbreaks or
<B | throughout the supply chain implementing traceability systems for food | contamination events ¥
Ll ’ safety and recalls. '
Source: Adapted from OER food law educational materials. For educational use only.
N 0 = @ — K

Caption: Table 4.1 National and international food legislation perspectives

Level

Natio

Natio

International Codex Alimentarius

Example agency/organisation Role

nal

nal

International ISO

NAFDAC (Nigeria)

FDA (USA)

Enforces food safety laws

Regulates food safety and labelling

Develops harmonised food standards

Provides global food safety management standards

Fillin the blank: Harmonisation between national and international standards is essential to
ensure food

Pilot questions 4.1

1.

2.

across borders.

What is'the main purpose of food legislation?

Give one example of an early food adulteration practice that laws sought to prevent.

Name one national agency responsible for food legislation.

What international organisation was established in 1963 to harmonise food standards?

Fillin the blank: Food legislation protects public health, ensures fair trade, and maintains

consumer

4.2 National Food Standards And Regulatory Frameworks
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4.2.1 National agencies and their roles

National food standards are enforced by government agencies that regulate safety, labelling, and
quality. Examples include:

o NAFDAC (Nigeria): Oversees food safety, registration, and labelling.

e SON (Nigeria): Sets standards for food products and packaging.

o FDA (USA): Regulates food safety, additives, and labelling.

o EFSA (EU): Provides scientific advice on food risks.

These agencies ensure that food products meet national safety and quality requirements before

reaching consumers.

NATIONAL FOOD STANDARDS AGENCIES
AND THEIR ROLES IN FOOD REGULATION

5 ILLUSTRATIVE EXAMPLE /
AGENCY (COUNTRY) == KEY FOOD REGULATION ROLES JURISDICTION / SCOPE RESPONSIBILITIES

FOOD AND DRUG Establishing and enforcing safety Domestic and imported foods, Ex: Regulating seafood safety, reviewing

ADMINISTRATION [EDA | standards for most food products, labeling| except meat, poultry, and GRAS notifications, setting nutrition
(FDA - USA) regulations, food additive approvals. processed egg products. label requirements.

U.S. DEPARTMENT OF Ensuring the safety, wholesomeness, R adn - . . o
7 gricultural commodities, Ex: Inspecting slaughterhouses, verifying
?UGSR[;?\ULJSU:)E _Q_§_% Srgcggosifirel?_;zeplllrr:)gdgggéa" potltyiend meat, poultry, and egg products. | humane handling, grading beef.
EUROPEAN FOOD SAFETY Providing independent scientific advice | All areas with a direct or indirect | Ex: Assessing GMO applications,

AUTHORITY and risk assessment on food safety for | impact on food and feed safety | evaluating pesticide risk, issuing scientific
(EFSA - EV) efsa | the European Union. across EU member states. opinions on contaminants.

FOOD STANDARDS Developing food standards for the two - - Ex: Creating standards for novel foods,
AUSTRALIA NEW ZEALAND countries, including food safety, labeling, ﬁﬂ sfggﬂ ::,r?dor: ém%%gf:ngno setting Maximum Residue Limits (MRLs),
(FSANZ - ANZ)  Fsanz, | and composition. ’ developing allergen labeling rules.
CANADIAN FOOD Enforcing food safety policies and All food commodities, including | Ex: Conducting food recalls, verifying
INSPECTION AGENCY % | standards set by Health Canada, meat, fish, dairy, and fresh importer compliance, certifying food

(CFIA - CANADA)  CFIA | delivering inspection services. produce. exports.
i S : Ex: Inspecting imported shipments for
GENERAL ADMINISTRATION Supervising and administering the All imported and exported food : dea
OF CUSTOMS @ import elx?d expo;t oflfood, entf]orging prqdu'():ts entering o’r) leaving ;?amnﬁ?:&i?&::g:;e;;"g?n%v:{lsae,gitfiﬁgd
\ (GACC - CHINA) & national food safety laws at the border. | China. protocols. J

N

*Source: Adapted from OER educational materials on food regulation. For illustrative purposes.

Caption: Table 4.2 National agencies and their roles in food regulation

Agency Country Role

NAFDAC Nigeria. Food safety, registration, labelling

SON Nigeria Standards for food products
FDA USA Food safety and labelling
EFSA EU Scientific advice on food risks

Fillin the blank: NAFDAC in Nigeria oversees food safety, registration, and

4.2.2 Enforcement mechanisms and compliance requirements
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Enforcement mechanisms include inspections, product testing, licensing, and penalties for
violations. Compliance requires companies to follow hygiene standards, maintain accurate
records, and ensure proper labelling. For example, food factories may undergo routine inspections
to verify adherence to Good Manufacturing Practices (GMP).

ENFORCEMENT MECHANISMS IN FOOD REGULATION: A REGULATORY CYCLE

LICENSING & REGISTRATION

(Entry Control) INSPECTION

PENALTIES & ENFORCEMENT (On-Site Verification)

(Corrective Action)
Warning Letters ¢
Fines & Penalties © Establish legal right to operate. £ = ;
Seizure/Recall » Must meet minimum standards, * Routine Inspection

* Unannounced Visits
= Check Records
= Observe Practices
Assess compliance with food safety
laws (e.g., GMPs, HACCP).

License Suspension/Revocation ¢
Prosecution «

Address non-compliance and
deter future violations.

REGULATION
AUTHORITY

9 TESTING & SAMPLING
- (Verification of Quality & Safety)
Warning Letter, e

Seizure/Recallial «
LicenseSuspension/Revocation e

Collect Samples
+ Lab Analysis

TESTIN'({ & SAMPLING (Microbiological, Chemical)
(Verification of Quality & Safety) - Data Interpretation
Address non-compliance and deter future Analyze products for contaminants,
violations. pathogens, and adulteration.

SOURCE: Adapted from OER Food Safety Law & Regulation Modules. For educational use.

Diagram showing enforcement mechanisms (inspection, testing, licensing, penalties) Caption:
Figure 4.3 Enforcement mechanisms in food regulation

Fillin the blank: Compliance requires companies to follow hygiene standards and ensure proper

4.2.3 Case studies of national food safety regulations
Case studies illustrate how nationalregulations are applied in practice:
e Nigeria: NAFDAC requires registration of all packaged foods before sale.

e USA: The FDA enforces the Food Safety Modernization Act (FSMA), focusing on prevention
ratherthanreaction.

o EU: EFSA supports the Rapid Alert System for Food and Feed (RASFF), which quickly
informs member states of unsafe products.

These examples show how national frameworks protect consumers and maintain trust in food
systems.
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X 1 :
Image showing inspectors checking packaged foods in a factory Caption: Plate 4.1 Case study of
national food safety regulation in practice

Fillin the blank: The FDA enforces the Food Safety Modernization Act, focusing on rather
than reaction.

Pilot questions 4.2
1. Name two national agencies responsible for food regulation in Nigeria.
2. What are some enforcement mechanisms used in food regulation?
3. Give one example of compliance requirements for food companies.
4. Whatis the focus of the FDA’s Food Safety Modernization Act?

5. Fillin the blank: NAFDAC in Nigeria oversees food safety, registration, and

4.3 International Food Standards And Agreements
4.3.1 Codex Alimentarius Commission

The Codex Alimentarius Commission (CAC), established in 1963 by FAO and WHO, develops
harmonised international food standards, guidelines, and codes of practice. Its purpose is to
protect consumer health and ensure fair practices in food trade. Codex standards are widely
recognised and often serve as references in national legislation and international trade disputes.
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CODEX ALIMENTARIUS FAO & WHO
COMMISSION STRUCTURE & PARENT ORGANIZATIONS

STANDARDS DEVELOPMENT o

CODEX
FOOD AND AGRICULTURE ——
( ORGANIZATION (FAO) ALIMENTARIUS N e
COMMISSION HEaltSEn
(CAC) 3 : b
MEMBER COUNTRIES
Gmdance & (189+)
STANDARDS DEVELOPMENT PROCESS Pammpatlon
PROPOSAL & COMMITTEE RITICAL REVIEW COMMISSION @'\
= | PRIORITIZATION DRAFTING (CCEXEC) ADOPTION &
7 SUPPORTING COMMITTEES 1
Y ECITIVE FOMMTEE. EN@L SUBJECT © OOy L REGIONAL cdﬁu&mﬁ
EXECUT(I&:EE():(%@)M'TTEE COMMITTEES E g COMMITTEES o8 COMMITTEES
= (e.g., Food Labelling, e.g., Fats & Oils, Sugars, Fish) 4 (e g., Afnca AS|a Europe)

Contaminants, Hygiene)

= g CODEX ALIMENTARIUS Final Standards publishedJ
& 223 (Food Code) %\ V & implemented globally

Source: Adapted from Codex Alimentarius OER Resources. For Educational Use.

Diagram showing Codex Alimentarius structure (FAO, WHO, member countries, standards
development) Caption: Figure 4.4 Codex Alimentarius Commission structure

Fillin the blank: The Codex Alimentarius Commission was established in 1963 by FAO and

4.3.2 I1SO standards forfood safety

Thelnternational Organization for Standardization (ISO) develops globally recognised
standards, including ISO 22000, which specifies requirements for food safety management
systems. ISO standards help companies demonstrate compliance with international best
practices, improve efficiency, and facilitate global trade. For example, ISO 22000 integrates
HACCP principles into a structured management system.
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KEY 1ISO STANDARDS FOR FOOD SAFETY: FOCUS AND APPLICATION

STANDARD (IS0 & Related) PRIMARY FOCUS KEY APPLICATION AREA AUDIENCE & PURPOSE
1S0 22000:2018 Establishes the overarching framework for a | Entire Food Chain - from farm to fork | All food businesses
- Food Safety Management Systems (FSus) | Food Safety Management System (FSMS). | Applicable to all types of organizations, | To provide a globally harmonized
- Requirements for any organization in Combines HACCP principles with interactive | including feed producers, farmers, food | standard for FSMS, ensuring food
the food chain. communication, system management, and | manufacturers, transporters, retailers, | safety at every step of the supply
2 prerequisite programs (PRPs). and food service. chain.
ISO/TS 22002-1:2009 Specific requirements for establishing, | Food Manufacturing Sector Food Manufacturers
- Prerequisite programs on food safety | implementing, and maintaining prerequisite | Specifically designed for food processing | Purpose: To specify detailed PRP
- Part 1; Food manufacturing. (PRPs) to assistin controlling food safety hazards. | and manufacturing facilities. requirements as a foundation for an
(Often used with 1SO 22000) Details hygiene, facility design, equipment, etc. effective FSMS.
ISO/TS 22002-4:2013 Requirements for PRPs specifically for the | Food Packaging Industry Packaging Manufacturers
- Prerequisite programs on food safety | design and manufacture of food packaging | Applies to companies producing primary | Purpose: To ensure packaging materials
- Part 4: Food packaging manufacturing. | materials, addressing hygiene, and secondary packaging for food do not compromise food safety.
(Often used with 1SO 22000) contamination control, etc. products.
1S0 22003-1:2022 Sets the rules and competence requirements | Certification & Auditing Bodies | Certification Bodies & Auditors
- Requirements for bodies providing for third-party certification bodies auditing | Used by accreditation bodies to evaluate | Purpose: To ensure consistency,
audit and certification of FSMS. organizations against 1S0 22000. and certify auditors and certification credibility, and competence in food
organizations. safety audits and certifications.
1S0 22005:2007 Principles and requirements for designing | Entire Feed and Food Chain Feed & Food Businesses
- Traceability in the feed and food chain | and implementing a traceability system. Can be implemented by any organization | Purpose: To enable rapid product recall
;e(gitﬁ?::g r?trsmfglrpgss &’:ﬂ 332&'5:1 and | Mlows tracking of feed, food, in'grediqms, and | operating at any step in the chain. Ldffggﬁﬁgsrﬁigﬁlg‘?ﬂ}ﬁfﬁnﬁriomﬁé
implementation. packaging throughout the supply chain. Sorsliare
*Source: Adapted from International Organization for Standardization (ISO) OER educational materials. For educational use.*
Caption: Table 4.3 Key ISO standards for food safety
Standard Focus Application
ISO 22000 Food safety management  Integrates HACCP principles
ISO 9001 Quality management General quality assurance
ISO 14001 Environmental management Sustainable food production
Fillin the blank: ISO 22000 specifies requirements for safety management systems.

4.3.3 WTO agreements and global trade implications

The World Trade Organization (WTO) plays a key role in food standards through agreements such
as'the Sanitary and Phytosanitary (SPS) Agreement. This agreement allows countries to set food
safety measures but requires them to be scientifically justified and not used as trade barriers. WTO
agreements encourage harmonisation with Codex standards, ensuring smoother international
trade and reducing disputes.
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@ INTERNATIONAL FOOD TRADE & THE WTO SPS AGREEMENT:
ENSURING SAFETY & FAIRNESS

IMPORTING COUNTRY

DISPUTE SETTLEMENT
MECHANISM

EXPORTING COUNTRY IMPORTING e
g, Brazil q.
g (e, Brazi) (e, Japan) HUMAN, ANIMAL, :
OR PLANT LIFE N B
_ (SPS MEASURES) | R

BASED ON ] 3

i INTERNATIONAL BORDER
STANDARDS INSPECTION

(Codex, OIE, IPPC)

' TRANSPARENCY &
@ NON-DISCRIMINATION
. (FAIR TRADE)

03] JUSTIFIABLE
> SCIENTIFIC
m—us/ EVIDENCE

SOURCE: Adapted from WTO and OER educational materials on the SPS Agreement. For educational use only.

Image showing international trade of food products with WTO.oversight Caption: Plate 4.2 WTO
agreements supporting global food trade

Fillin the blank: The WTQO’s SPS Agreement requires food safety measures to be scientifically
and not used as trade barriers.

Pilot questions 4.3
1. Whatis the purpose of the Codex Alimentarius Commission?
2. Name one ISO standard relevant to food safety.
3. What does ISO 22000 integrate into its management system?
4. Whatisthe role of the WTO’s SPS Agreement in food trade?

5. Fillin the blank: The Codex Alimentarius Commission was established in 1963 by FAO and

4.4 Implementation And Challenges
4.4.1 Industry compliance and monitoring

Implementation of food legislation requires industries to comply with established standards and
undergo regular monitoring. Compliance involves maintaining hygiene, accurate labelling, and
traceability systems. Monitoring is carried out through inspections, audits, and product testing. For
example, food factories may be required to keep detailed records of raw materials and production
processes to ensure accountability.
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L

FOOD INDUSTRY COMPLIANCE & MONITORING STEPS:
ENSURING FOOD SAFETY & LEGISLATION ADHERENCE

1. HYGIENE & SANITATION <>
(PRPs & HACCP)

Implement Good Manufacturing f e Ingredient Declarations

Practices (GMPs) :
Develop HACCP Plan 7 - e Allergen Labelling

Pest Control o Nutritional Information
o Origin/Traceability Info

> Facility Cleaning N
B Employee Training o Truthful Marketing Claims
Establish foundational food < Ensure consumers are informed
safety controls. FOOD BUSlNESS and not misled.

OPERATOR

RESPONSIBILITY 3. TR - 7
T Farmeto-Fo
NS, » Supplier Approval

» Record Keeping (One Step

Internal Audits e
Second-Party Audits e
Regulatory Inspections (e.g., ®
FDA, Local Health Dept.)
Corrective Actions (CAPA) e
Certification (e.g., SQF, BRC)

Verify adherence to legislation
and standards.

Step Up/One Step Down)
| » Batch/Lot Numbering
» Product Recall Procedures
= » Supply Chain Visibility

Track product movement and
enable rapid recalls.

SOURCE: Adapted from OER Food Law & Guality Management Resources. For educational use.
= = — ——— J

Diagram showing compliance and monitoring steps (hygiene = labelling > traceability > inspection)
Caption: Figure 4.5 Industry compliance and monitoring in food legislation

Fillin the blank: Monitoring is carried out through'inspections, audits, and product

4.4.2 Challenges in enforcement (costs, infrastructure, awareness)

Despite the importance of food legislation, enforcement faces challenges such as:

High costs: Regular testing and inspections can be expensive for small companies.

Infrastructure gaps: Limited laboratory facilities and trained personnel hinder effective
enforcement.

Low awareness: Some producers lack knowledge of regulations, leading to non-
compliance.

These challenges highlight the need for government support, industry training, and investment in
infrastructure.
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FOOD LEGISLATION ENFORCEMENT:
CHALLENGES FOR SMALL-SCALE
PRODUCERS - OER CASE STUDY

Image showing small-scale food producers struggling with compliance costs Caption: Plate 4.3
Challenges in enforcement of food legislation

Fillin the blank: Enforcement of food legislation may be hindered by high costs, infrastructure
gaps, and low

4.4.3 Future directions and harmonisation of standards

Future efforts in food legislation focus on harmonisation of standards across countries,
digitalisation of compliance systems, and stronger international cooperation. Harmonisation
reduces trade barriers and ensures consistent safety levels globally. Digital tools such as
blockchain can improve traceability, while international agreements strengthen collaboration.
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FUTURE DIRECTIONS IN FOOD LEGISLATION:
HARMONISATION, DIGITALISATION, AND COOPERATION

D
(Codex Alimentarius, 1S0).

between countries.

~
HARMONISATION Klest/Key Initiatives
(Globsl Condiatency) REDUCTION OF TRADE DEVELOPMENT OF
ALIGNMENT WITH INTERNATIONAL ~ MUTUAL RECOGNITION BARRIERS & CONFLICTING  COMMON DEFINITIONS |
STANDARDS AGREEMENTS (MRAs) REGULATIONS & SAFETY THRESHOLDS.

§/

f'\

/ ELECTRONIC CERTIFICATION & DATA SHARING )

Q OVERALL GOAL: \\ (Paperless trade)
ﬂ >\, EFFICIENT SAFE,\ BLOCKCHAIN FOR SUPPLY CHAIN TRACEABILITY
@\ = DIGITALISATION | & SUSTAINABLE |- (Farmn-t-fork)
g/ Y (Technology-Driven) ‘,;,\ GLOBAL FOOD / Al & BIG DATA FOR RISK ASSESSMENT & PREDICTION
Ll O SYSTEM / SMART LABELLING
S (QR codes with real-time information)
y \_ _/ \\ J
L) i
Pusuc PRIVATE PARTNERSHIPS CONSUMER ENGAGEMENT
COOPERATION (PPPs) for co-regulation & TRANSPARENCY L
(Stakeholder P CBUSE BoRDE
Co”aboraﬁon) REGULATORY DIALOGUES & AGENCY COLLABORATION

CAPACITY BUILDING

(e.g., customs, food safety)

*Source: Adgdm from vardus international woch are pratiice. Fry educationa

*Source: Adapted from various international food law and OER best practices. For educational use.
Diagram showing future directions in food legislation (harmonisation, digitalisation, cooperation)
Caption: Figure 4.6 Future directions in food legislation

Fillin the blank: Future efforts in food legislation focus on harmonisation, digitalisation, and
stronger international

Pilot questions 4.4

1. What does industry compliance.involve infood legislation?

2. Name two challenges faced in enforcing food legislation.

3. Why is harmonisation of standards important for global trade?

4. Give one example of how digitalisation can support food legislation.

5. Fillin the blank: Enforcement of food legislation may be hindered by high costs,

infrastructure gaps, and low

Series Summary

This Series has examined the role of legislation and standards in food quality control. We began
with the principles of food legislation, defining food laws, their purposes, and historical
development. Next, we explored national food standards and regulatory frameworks, focusing
on agencies such as NAFDAC, SON, FDA, and EFSA, along with enforcement mechanisms and
case studies. We then studied international food standards and agreements, including Codex
Alimentarius, ISO standards, and WTQO’s SPS Agreement. Finally, we concluded with
implementation and challenges, analysing compliance, enforcement difficulties, and future
directions such as harmonisation and digitalisation.
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By completing this Series, you should now be able to explain the foundations of food legislation,
describe national and international frameworks, and evaluate enforcement challenges and future
strategies. These abilities align with the Series Learning Outcomes (SLOs), preparing you to
understand and apply food laws in both local and global contexts.

Series Glossary

e Codex Alimentarius Commission: International body established by FAO and WHO to
develop harmonised food standards.

e Compliance: Adherence to food laws and standards by industries.
e EFSA: European Food Safety Authority, provides scientific advice on food risks.

o Enforcement mechanisms: Tools such as inspections, testing, licensing, and penalties
used to ensure compliance.

e FDA: Food and Drug Administration (USA), regulates food safety and-labelling.

o Food legislation: Laws and regulations governing food production, processing, and
marketing.

o IS0 22000: International standard for food safety management systems.
o NAFDAC: National Agency for Food and Drug Administration and Control (Nigeria).

e Sanitary and Phytosanitary (SPS) Agreement: WTO agreement ensuring food safety
measures are scientificallyjustified.

o SON: Standards Organisation of Nigeria, sets standards for food products and packaging.

o Traceability: Ability to track food products back to their raw materials and production
processes.

Concept Check Questions [Series 4]
Objective questions
1. <Define food legislation. (Linked to SLO 4.1)

2. The Codex Alimentarius Commission was established in 1963 by FAO and . (Linked
to SLO 4.3)

3. Which WTO agreement governs food safety measures in international trade? (Linked to SLO
4.3)

Short-answer questions
4. Name two national agencies responsible for food regulation in Nigeria. (Linked to SLO 4.2)
5. Listtwo challenges faced in enforcing food legislation. (Linked to SLO 4.4)

-

o)
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Long-answer questions

6. Analyse the role of national agencies in food regulation, providing examples. (Linked to SLO
4.2)

o Basicresponse: Discuss agencies such as NAFDAC and SON.

o Value-added response: Include examples of enforcement practices like inspections
and product registration.

7. Evaluate the importance of harmonisation of food standards for global trade. (Linked to
SLO 4.4)

o Basicresponse: Explain how harmonisation reduces trade barriers.

o Value-added response: Provide examples of Codex standards beingused in WTO
disputes.

Answers to Concept Check Questions [Series 4]

1. Food legislation refers to laws and regulations governing the production, processing,
packaging, distribution, and sale of food.

2. WHO.
3. Sanitary and Phytosanitary (SPS) Agreement.
4, NAFDAC and SON.

5. High costs and infrastructure gaps (also low awareness).

6.
o Basicresponse: National agencies such as NAFDAC and SON regulate food safety
and standards.
o | Value-added response: NAFDAC requires registration of packaged foods, while
SON sets/packaging standards and conducts inspections.
7.

o Basicresponse: Harmonisation ensures consistent safety levels and reduces trade
barriers.

o Value-added response: Codex standards are often referenced in WTO disputes,
ensuring fair trade practices.

Answers to Pilot Questions [Series 4]
e Consumer confidence
e Adulteration

-
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NAFDAC

Codex Alimentarius Commission
Labelling

Prevention

Product testing

Awareness

Cooperation

References And Attributions [Series 4]

-

Codex Alimentarius Commission. FAO/WHO.

ISO 22000 Food Safety Management System. International Organization for
Standardisation.

WTO Sanitary and Phytosanitary Agreement.
NAFDAC and SON regulatory guidelines (Nigeria).
FDA Food Safety Modernization Act (USA).
Suggested OER sources:
o “food legislation purpose OER diagram”
o “history of food legislation OER timeline”
o “national international food legislation OER table”
o “nationalfood standards agencies OER table”
o [ “food regulation enforcement mechanisms OER diagram”
o “nationalfood safety regulation case study OER image”
o “Codex Alimentarius Commission food standards OER diagram”
o “ISO 22000 food safety standards OER table”
o “WTO SPS agreement food trade OER image”
o “food industry compliance monitoring OER diagram”

o “food legislation enforcement challenges OER image”

o “future directions food legislation harmonisation OER diagram”
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Series 5: Plant Sanitation And Hygiene
Series outline
e 5.1 Principles Of Plant Sanitation
o 5.1.1 Definition and importance of sanitation
o 5.1.2 Objectives of plant sanitation
o 5.1.3 Relationship between sanitation and food safety
e 5.2 Hygiene Practices In Food Plants
o 5.2.1 Personal hygiene of workers
o 5.2.2 Equipment and facility hygiene
o 5.2.3 Waste management and pest control
e 5.3 Sanitation Procedures And Cleaning Methods
o 5.3.1 Cleaning and sanitising agents
o 5.3.2 Cleaning schedules and documentation
o 5.3.83 Verification of sanitation effectiveness
o 5.4 Regulatory Requirements And Industry Standards
o 5.4.1 Nationalregulations on plant sanitation
o .54.2 International standards (HACCP, ISO 22000)

o | 5.4:3 Audits and certification processes

Introduction

Sanitation and hygiene are the foundation of food safety in processing plants. They ensure that
foodproducts are free from contamination, protect consumer health, and maintain compliance
with regulatory standards. Effective sanitation practices reduce risks of microbial growth, pest
infestation, and cross-contamination, while hygiene practices safeguard both workers and
equipment.

-
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This Series will guide you through the principles of plant sanitation, hygiene practices, sanitation
procedures, and regulatory requirements. You will learn how sanitation connects directly to food
safety, how hygiene practices are implemented in food plants, the procedures and cleaning
methods used to maintain standards, and the regulatory frameworks that govern sanitation and
hygiene globally.

We shall commence this Series by examining the principles of plant sanitation, includingits
definition, importance, and objectives. Next, we will explore hygiene practices in food plants,
focusing on personal hygiene, equipment hygiene, and waste management. Following that, we will
study sanitation procedures and cleaning methods, covering cleaning agents, schedules, and
verification. Finally, we will conclude with regulatory requirements and industry standards,
including HACCP, ISO 22000, and audit processes.

Series Learning Outcomes (SLOs)
Upon completing this Series, you should be able to:

e SLO 5.1 explain the principles and objectives of plant/sanitation and its relationship to food
safety,

e SLO 5.2 describe hygiene practices in food plants, including personal, equipment, and
facility hygiene,

e SLO 5.3 apply sanitation procedures and cleaning methods, including agents, schedules,
and verification,

e SLO 5.4 evaluate regulatoryrrequirements and industry standards for plant sanitation,
including HACCP and ISO frameworks.

5.1 Principles Of Plant Sanitation
5.1.1 Definition and importance of sanitation

Plant sanitation refers to the systematic cleaning and maintenance of food processing facilities to
prevent contamination and ensure food safety. It is important because it reduces microbial growth,
prevents pest infestation, and maintains consumer trust. Without proper sanitation, food plants
riskiproducing unsafe products that can lead to foodborne illnesses and legal consequences.

-
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ELIMINATES HARBORAGE SITES

SEALS ENTRY POINTS
(Doors, Drains)

MONITORS PEST ACTIVITY
PROTECTS RAW MATERIALS

IMPORTANCE OF PLANT SANITATION IN FOOD SAFETY:
MICROBIAL CONTROL, PEST PREVENTION, AND CONSUMER TRUST

REDUCES PATHOGEN LOAD 1. MICROBIAL CONTROL

(e.g., Salmonella, Listeria)
PREVENTS BIOFILM FORMATION
IMPROVES SHELF LIFE
COMPLIES WITH REGULATIONS

SANITATION\

vy : oy
OVERALL GOAL: EXPECTAVIONS
SAFE & WHOLESOME

FOOD SUPPLY

SOURCE: Adapted from OER Food Safety Management Resources. For educational use.

Diagram showing importance of plant sanitation (microbial control, pest prevention, consumer
trust) Caption: Figure 5.1 Importance of plant sanitation

Fillin the blank: Plant sanitation reduces microbial growth, prevents pest infestation, and
maintains consumer

5.1.2 Objectives of plant sanitation

The objectives of plant sanitation include:

Preventing contamination: Ensuring food products are free from harmful microorganisms
and foreign-matter.

Maintaining hygiene: Keeping facilities, equipment, and workers clean.
Ensuring compliance: Meeting regulatory requirements and industry standards.

Protecting consumers: Safeguarding public health by producing safe food.
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EXAMPLES

RATIONALE/BENEFITS

Prevent Microbial
Contamination

» Inhibit growth & spread of
pathogens (bacteria, mold,
viruses)

* Regular cleaning of food contact surfaces

* Sanitizing equipment after production
» Proper handling of raw materials

» Ensures food safety

« Prevents foodborne illness

Eliminate Physical
Hazards

84

» Remove physical contaminants
from processing environment

» Equipment maintenance to prevent
metal fragments

* Screening ingredients

= Removing loose objects from
production lines

* Protects consumer safety
» Prevents product recalls

= Prevent cross-contact of

» Dedicated equipment or thorough

« Protects consumers with

) Control CIg sanitation between products with )
All allergenic ingredients between different allergens food allergies
ergens batches « Clear labeling and segregation of = Regulatory compliance
allergenic materials
* Routine cleaning of floors, walls, drains, ;
Maintain Facility - f/ |« Ensure a visibly clean environment| - and ceilings ¥ rnz(;))m/t:ssvgg?!?p?ayge!esn:fety
/15 Cleanliness = Reduce harborage sites for pests | * Waste management programs
N « Pest control measures and morale
—a . |Docu(nggn’(ed)cleanmg schedules & . ol
= 0gs Ps « Ensures legal operation
@ ggntﬁglmt: l lhjllseg/t’\ie glt:%tsngggli)s (eg. FDA, |, Employee hygiene training * Builds consumer trust &
&y Reg L =52 ) » Adherence to Good Manufacturing brand reputation

Practices (GMPs)

$SOURCE: Plant Sanitation Best Practices & Guidelines / OER Educational Material

Caption: Table 5.1 Objectives of plant sanitation

Objective

Description

Example

Prevent contamination Avoid microbial and physical hazards Cleaning conveyor belts

Maintain hygiene
Ensure compliance

Protect consumers

Fillin the blank: One objective of plant sanitation is to prevent

Keep facilities and workers.clean
Meet regulations and standards

Safeguard public health

5.1.3 Relationship between sanitation and food safety

Handwashing protocols
HACCP audits
Safe packaged milk

in food products.

Sanitation is directly linked to food safety. Clean facilities and equipment reduce the risk of

contamination, while proper hygiene practices among workers prevent cross-contamination.
Regulatory frameworks such as HACCP and ISO 22000 emphasise sanitation as a critical control
point. For example, inadequate cleaning of dairy equipment can lead to microbial contamination,
compromising food safety.
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Image showing workers cleaning food processing equipmentin a plant Caption: Plate 5.1
Relationship between sanitation and food safety

Fillin the blank: Regulatory frameworks such as HACCP emphasise sanitation as a critical
point.

Pilot questions 5.1
1. Define plant sanitation and explain its importance.
2. Listtwo objectives of plant sanitation.
3. How does sanitation relate to food safety?
4. Give one example of contamination that sanitation helps prevent.

5. Fillin the blank: Regulatory frameworks such as HACCP emphasise sanitation as a critical
point.

5.2 Hygiene Practices In Food Plants
5.2.1 Personal hygiene of workers

Personal hygiene is critical in preventing contamination. Workers must follow strict practices such
as:

¢ Handwashing before handling food.

o Protective clothing (hairnets, gloves, aprons).
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e Health checks to ensure sick workers do not handle food.
¢ Training on hygiene protocols.

These measures reduce risks of microbial transfer from workers to food products.

PERSONAL HYGIENE PRACTICES FOR FOOD PLANT WORKERS: A COMPREHENSIVE GUIDE
A COMPREHENSIVE GUIDE

1. HEALTH & WELLNESS CHECKS

@E»EE:»

2. PROPER HAND HYGIENE

g@@%ﬂ

= Wet Hands - A ply Soap + Lather for 20 seconds (scrubbing
ack between fingers, under nails)
» Rinse = Dry with disposable =» Use towel to turn off faucet
towert (optional)
« Reminders: Wash hands before starting, after breaks,
using restroom, touching face, or handling raw materials J

« Daily self-declaration (fever, symptoms)
* Reporting illness (diarrhea, vomiting, open wounds)
« Medical clearance for communicable diseases

li 4. REGULAR HYGIENE TRAINING
== & MONITORING

== | < Initial and recurring hygiene training
* Understanding GMPs (Good Manufacturing
Practices)
* Supervisor audits of compliance

« Open communication for reporting issues

3. PROTECTIVE CLOTHING

« Wear clean uniform daily

* Hair fully covered :*J\

* Beard/mustache contained

* No jewelry/watches éexcept
simple wedding band)

* Clean, non-slip shoes

* Remove protective clothing when
leaving production areas

wg@

\ >

SOURCE: OER FOOD SAFETY EDUCATIONAL MATERIAL - NOT FOR COMMERCIAL SALE.

Diagram showing personal hygiene practices (handwashing, protective clothing, health checks,
training) Caption: Figure 5.2 Personal hygiene practices in food plants

Fillin the blank: Workers mustwear protective clothing such as hairnets, gloves, and
5.2.2 Equipment and facility hygiene

Food plant equipment and facilities must be kept clean to prevent contamination. Practices
include:

¢ Regular cleaning and sanitising of machines and surfaces.
e _Maintenance schedules to prevent equipment breakdowns.
o Design considerations such as smooth surfaces that are easy to clean.

e Segregation of areas to avoid cross-contamination (e.g., raw vs. cooked zones).
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TABLE: EQUIPMENT AND FACILITY HYGIENE PRACTICES IN FOOD PLANTS

KEY PRINCIPLES

Remove residues, biofilms,
and bacteria. Use food-grade
chemicals.

EXAMPLES

- CIP (Clean-in-Place) systems for tanks and

ipes.
- Bigmantling and manual scrubbing of slicers

and mixers.

- Final rinse with approved sanitizer.

Prevent cross-contamination
from surfaces like frames,
motors, and control panels.

- Wiping down conveyor frames and legs.
- Cleaning external surfaces of machinery.
- Removing dust and debris from equipment

undersides.

Y

HYGIENE AREA | PRACTICE / PROCEDURE I
EFQU(Iil::MEtNTt Daily Cleaning
ood Contac itizi
Siiifaces) & Sanitizing ﬂﬂ
EQUIPMENT Regular Wiping
(Non-Food Contact ; e
Surfaces) & Dusting
FACILITY

o (Floors, Drains, Walls)

Scheduled Sanitation
& Deep Cleaning

Maintain a clean, dry
environment to prevent microbial
harborage and Listeria.

- Sweeping and mopping floors with detergent.
- High-pressure cleaning of drains and

removing standing water.

- Cleaning walls and ceiling junctions.

FACILITY
(Environment &
Infrastructure)

Environmental
Monitoring &
Pest Control

Verify sanitation effectiveness
and prevent pest entry.

- Air quality checks and filter replacement.
- Swabbing floors and drains for pathogens

(e.g., Listeria).

- Sealing cracks, maintaining door sweeps,

and pest bait stations.

SOURCE: OER Food Safety Educational Material - Not for commercial sale.

Caption: Table 5.2 Equipment and facility hygiene practices

Practice

Description

Cleaning and sanitising Regular removal of dirt and microbes

Maintenance
schedules

Prevent breakdowns and

contamination

Design considerations Easy-to-clean surfaces

Segregation of areas

Fillin the blank: Segregation ofareas in food plants helps to avoid

Prevent cross-contamination

5.2.3 Waste management and pest control

Example

Washing conveyor belts

Servicing mixers

Stainless steel tables

Separate raw and cooked
zones

contamination.

Proper waste management and pest control are essential for maintaining hygiene.

o Waste management: Timely disposal of food waste, use of covered bins, and recycling

where possible.

¢ | Pest control: Preventing entry of rodents, insects, and birds through physical barriers,

traps, and safe chemical treatments.

¢ Monitoring: Regular checks to detect signs of infestation.
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PEST FREE
ZONE -
REPORT

SIGHTINGS

Image showing pest control and waste management in a food plant Caption: Plate 5.2 Waste
management and pest control in food plants

Fillin the blank: Pest control in food plants prevents entry of rodents, insects, and
Pilot questions 5.2

1. Why s personal hygiene important in food plants?

2. Name two examples of protective clothing used by workers.

3. Give one example of equipment hygiene practice.

4. Whatis the purpose of segregating raw and cooked zones in food plants?

5. Fillinthe blank: Pest.control in food plants prevents entry of rodents, insects, and

5.3 Sanitation Procedures And Cleaning Methods
5.3.1 Cleaning and sanitising agents

Food plants use a variety of cleaning and sanitising agents to remove dirt, grease, and
microorganisms.

e Detergents: Break down grease and dirt.

e Sanitisers: Kill or reduce microorganisms (e.g., chlorine-based, quaternary ammonium
compounds).

¢ Disinfectants: Stronger agents used for high-risk areas.
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o Water: Essential for rinsing and diluting cleaning chemicals.

The choice of agent depends on the type of food product, equipment, and contamination risk.

TABLE: CLEANING AND SANITISING AGENTS FOR FOOD PLANTS

AGENT TYPE PURPOSE/FUNCTION EXAMPLES APPLICATION NOTES
¢ : . - Caustic Soda (Sodium Hydroxide) | Highly effective on organic matter.
@g é:le(::\lz:s Rfon:g‘rlfbf:st:aog()si'lsgrEamSSI's?fndsoiIs - Sodium Hypochlorite + Caustic ~ | Requires thorough rinsing. Can be
a P : Y SOUIS- | _Chlorinated Alkaline Cleaners | corrosive.
= - Nitric Acid f
% Acid Remove mineral deposits (scale, - Phggphglric Acid ?éigﬁ;dﬁiﬁil)lgg's{?nggn;:ftefroéf &
|+ H 2 : TER) v -IN- %
Cleaners milkstone), rust, and alkaline residues. :ﬁggt(i:cAAC::?d stainless steel than strong acids.
2= Chlorine Broad-spectrum antimicrobial. - Sodium Hypochlorite (Bleach) | Fast-acting. Inexpensive. Can be
@ Sanitisers Effective against bacteria, viruses, | - Calcium Hypochlorite corrosive to metals at high concentra-
molds. - Chlorine Dioxide Degrades in light and heat.
: . Less corrosive. Leaves a residual film.
uaternar < e o z ; :
vame! gmm oniul¥| Effective bactericide and fungicide. |~ gfknyzlzgt(rgglt‘;\m gglnozr)ll?e Less effective against some gram-

Good residual activity. Stable. negative bacteria. Inactivated by hard

J Compounds (QACs) Ammonium Chioride water and anionic detergents.
lodine-based Broad-spectrum antimicrobial. - Povidone-lodine Color fades as activity decreases.
Sanitisers Low toxicity to skin. Indicates strength| - Non-ionic surfactant iodine Stains surfaces. Can sublime at higher
(lodophors) by color. complexes temperatures.

i Ao High-level disinfectant. Oxidizer. ey Rapidly biodegradable. Non-corrosive to
r;,{i‘;em Acid Ef?ective against biofilms, spores, p gg:zg%gcfﬁg%é Hydrogen most metals at use concentrations.
and bacteria. Pungent odor. Effective at low temperatures.
SOURCE: OER EDUCATIONAL MATERIAL - FOOD PLANT HYGIENE BEST PRACTICES L)

Caption: Table 5.3 Cleaning and sanitising agents in food plants
Agent Function Example

Detergent Removes grease and dirt. Alkaline detergent
Sanitiser Reduces microorganisms Chlorine solution
Disinfectant Eliminates pathogens Hydrogen peroxide
Water Rinses and dilutes Potable water

Fillin the blank: Chlorine-based solutions are commonly used as in food plants.
5.3.2 Cleaning schedules and documentation

Effective sanitation requires cleaning schedules that specify when and how cleaning should
occur. Documentation ensures accountability and compliance.

e  Daily cleaning: Surfaces, utensils, and equipment.
e Weekly cleaning: Deep cleaning of machinery and storage areas.
e Monthly cleaning: Structural cleaning (walls, ceilings, ventilation).

o Documentation: Records of cleaning activities, chemicals used, and verification results.

o)
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FOOD PLANT CLEANING SCHEDULE HIERARCHY: A COMPREHENSIVE OER GUIDE

MANUAL
« Master Sanitation Schedule (MSS)

MANAGEMENT & g !
DOCUMENTATION —> : ?:;r:ﬁ:adﬁ?gg;ggng Procedures (SOPs)
(OER Resources) » Regulatory Compliance

« Internal Audits

PERIODIC CLEANING
(WEEKLY & MONTHLY)

MONTHLY TASKS

« Facility deep clean

* Preventative maintenance-related cleaning
« Review & update MSS

« Trend analysis of sanitation issues

« Full HACCP review

WEEKLY TASKS

« Deep cleaning specific zones
« Overhead structure cleaning
* Equipment breakdown & sanitation
« Pest control checks
« \erifying SSOPs

PAEAS
[Pes

* Sanitize food contact : . . 0 * Empty waste receptacles
surfaces (tables, « Remove product debris  Sanitzfloors & drains  » Personal hygiene checks
(tables, utensils) * Clean floors & drains ~ * Empty waste receptacles e Shift changeover sanitation

SOURCE: OER FOOD SAFETY EDUCATIONAL MATERIALS - NOT FOR COMMERCIAL SALE.
Diagram showing cleaning schedule hierarchy (daily > weekly. > monthly) Caption: Figure 5.3
Cleaning schedules in food plants

Fillin the blank: Documentation of cleaning activities ensures accountability and

5.3.3 Verification of sanitation effectiveness

Verification ensures that cleaning and sanitising procedures are effective. Methods include:
¢ Visualinspection: Checking for dirt or residues.
¢ Microbiological testing: Swabbing surfaces to detect microorganisms.
o ATP testing: Measuring organic residues using bioluminescence.

¢ Audit reports: External checks by regulatory agencies or certification bodies.
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Image showing microbiological testing of food plant surfaces Caption: Plate 5.3 Verification of

SOUFiCE OER FOOD SAFETY EDUCATIONAL MATERIAL - NOT FOR COMMERCIAL SALE

sanitation effectiveness

Fillin the blank: ATP testing measures organic residues using

Pilot questions 5.3

1.

2.

Name two types of cleaning agents used in food plants.

What is the purpose of cleaning schedules?

Give one example of documentation in sanitation procedures.
How can sanitation effectiveness be verified?

Fillin the blank: ATP testing measures organic residues using

5.4 Regulatory Requirements And Industry Standards

5.4.1 National regulations on plant sanitation

National regulations establish minimum standards for sanitation in food plants. In Nigeria,
NAFDAC and SON enforce hygiene requirements, while in the USA, the FDA mandates compliance
with the Food Safety Modernization Act (FSMA). These regulations cover facility design, cleaning

procedures, waste disposal, and worker hygiene.

MET | ONLINE LEARNING VIDEO PLATFORM FOR POST-SECONDARY & HIGHER INSTITUTION STUDENTS



TABLE: NATIONAL REGULATIONS ON PLANT SANITATION

REGULATION / STANDARD  JURISDICTION / SCOPE AGENCY KEY FOCUS AREAS

Personnel Hygiene & Training

| Good Manufacturing All Food Processing & FDA « Facility Design & Maintenance
|v=dok Practices (GMPs) Packaging Facilities (Food & Drug Administration) | * Sanitation Operations
i » Equipment & Utensil Cleanliness
« Conduct Hazard Analysis
HACCP s PS04 (U'S'. Deparmentor fi Establish Critical Control Points (CCPs)
. Specific sectors Agriculture) i
(Hazard Analysis and (Meat, Poultry, Seafood FSIS (Food Saf e Set Critical Limits
& © o Critical Control Points) e e') ‘ IS (Food Safety and |, onitor cCPs
Inspection Service) « Verification & Record-Keeping
« Food Safety Plan (HARPC)
Food Sqfet! ) « Hazard Analysis (Biological, Chemical, ”
Modernization Act Most FDA-registered FDA (Food & Drug Physical)
(FSMA) - Preventive food facilities Administration) » Preventive Controls (Process,
Controls for Human Food Sanitation, Allergen, Supply-Chain)
« Recall Plan
s FDA (Food & Drug « Vehicle & Equipment Sanitation |
?‘::r:tsar:rf:ggn Act Shippers, carriers, Administration) & « Temperature Control during Transport !
(%) (SFTA'; receivers of food DOT (Department of « Training on Sanitary Practices
Transportation) « Record-Keeping
| aam 1| |

SOURCE: OER EDUCATIONAL MATERIAL - HYPOTHETICAL DATA FOR DEMONSTRATION PURPOSES

Caption: Table 5.4 National regulations on plant sanitation
Country Agency Regulation focus

Nigeria NAFDAC Hygiene, facility sanitation

Nigeria SON Standards for food products

USA FDA FSMA - preventive controls

EU EFSA Food hygiene directives

Fillin the blank: In Nigeria, NAFDAC enforces hygiene requirements in food
5.4.2 International standards (HACCP, ISO 22000)
International standards provide frameworks for food safety and sanitation:

e /| HACCP (Hazard Analysis and Critical Control Points): Identifies and controls hazards in
food production.

e IS0 22000: Specifies requirements for food safety management systems, integrating
HACCP principles.

e - Codex Alimentarius: Offers global guidelines for hygiene and sanitation practices.

These standards help harmonise practices across countries and facilitate international trade.
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HACCP & ISO 22000 FRAMEWORKS IN PLANT SANITATION

SECTION 1: HACCP SECTION 2: 1SO 22000
(HAZARD ANALYSIS CRITICAL CONTROL POINT) (FOOD SAFETY MANAGEMENT SYSTEM)

1. Conduct Hazard

° Analysis PLAN

\(‘c\‘"“' Policy, P,a”"illg}

2. Determine CCPs x ]

650009 (ccocco)
. 1

@ HACCP PLAN

(PRE-REQUISITE PROGRAMS)
& 4, Monitor CCPs
Establish INTEGRATED SANITATION &
S. Corrective Actions HYGIENE MANAGEMENT
6 Establish Verification
= « Procedures
- 1SO 22000 INCORPORATES y
: Establish HACCP PRINCIPLES AND
B L R e ADDS SYSTEM-WIDE i HECK
MANAGEMENT AND e
COMMUNICATION
7 PRINCIPLES OF SECTION 2: 1SO 22000
FOOD SAFETY (FOOD SAFETY MANAGEMENT SYSTEM)

SOURCE: OER EDUCATIONAL MATERIAL - HYPOTHETICAL EXAMPLE FOR DEMONSTRATION PURPOSES ONLY
Diagram showing HACCP and ISO 22000 frameworks in sanitation Caption: Figure 5.4 International
standards for plant sanitation

Fillin the blank: ISO 22000 integrates HACCP principles into a structured system.
5.4.3 Audits and certification processes
Audits and certifications verify compliance with sanitation standards.

¢ Internal audits: Conducted by company staff to check hygiene practices.

¢ External audits: Performed by regulatory agencies or certification bodies.

e Certification: Achieved when plants meet standards such as ISO 22000 or HACCP.

Certification enhances consumer trust and provides competitive advantage in global markets.
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SOURCE OER FOCO SAFETY EDUCATIONAL MATERIAL - NOT FOR COMMERCIAL SALE

Image showing auditors inspecting a food plant for certification Caption: Plate 5.4 Audits and
certification in plant sanitation

Fillin the blank: Certification enhances consumer trust and provides competitive

in global

markets.

Pilot questions 5.4

1.

2.

Name two national agencies that enforce sanitation regulations.
What is the purpose of HACCP in food plants?

How does ISO22000 relate to HACCP?

What is the role of audits in sanitation compliance?

Fillin the blank: Certification enhances consumer trust and provides competitive
in global markets.

Series Summary

This Series has explored the critical role of plant sanitation and hygiene in food safety. We began
with the principles of plant sanitation, defining its importance, objectives, and direct link to food
safety. Next, we examined hygiene practices in food plants, focusing on personal hygiene,
equipment/facility hygiene, and waste management/pest control. We then studied sanitation
procedures and cleaning methods, including cleaning agents, schedules, and verification
techniques. Finally, we concluded with regulatory requirements and industry standards,
covering national regulations, HACCP, ISO 22000, and audit/certification processes.
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By completing this Series, you should now be able to explain sanitation principles, apply hygiene
practices, implement cleaning procedures, and evaluate compliance with regulatory frameworks.
These skills align with the Series Learning Outcomes (SLOs), equipping you to maintain safe and
hygienic food processing environments.

Series Glossary
e ATP testing: A method using bioluminescence to detect organic residues on surfaces.
e Audit: Systematic inspection to verify compliance with sanitation standards:

¢ Cleaning agents: Chemicals such as detergents and sanitisers used to remove dirtand
microbes.

¢ Compliance: Adherence to sanitation and hygiene regulations.

¢ Cross-contamination: Transfer of harmful microorganisms from one area or product to
another.

¢ Detergent: Cleaning agent that removes grease and dirt.
o Disinfectant: Strong chemical used.to eliminate pathogens.

o HACCP: Hazard Analysis and Critical Control Points, a system for identifying and
controlling food hazards.

o IS0 22000: International standard for food safety management systems.

o Personal hygiene: Practices by workers.to prevent contamination, such as handwashing
and protective clothing:

¢ Sanitiser: Chemical used to reduce microorganisms to safe levels.

e Traceability: Ability to trackfood products through production and distribution.
Concept Check Questions [Series 5]
Objective questions

1./ Define plant sanitation. (Linked to SLO 5.1)

2. Workers must wear protective clothing such as hairnets, gloves, and . (Linked to
SLO5.2)

3. | Chlorine-based solutions are commonly used as in food plants. (Linked to SLO
5.3)

Short-answer questions
4. Listtwo objectives of plant sanitation. (Linked to SLO 5.1)
5. Give one example of documentation in sanitation procedures. (Linked to SLO 5.3)

-

o)
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Long-answer questions

6. Analyse the role of hygiene practices in preventing contamination in food plants. (Linked to
SLO5.2)

o

Basic response: Discuss personal hygiene, equipment hygiene, and waste
management.

Value-added response: Provide examples of how poor hygiene can lead to
contamination incidents.

7. Evaluate the importance of audits and certification in plant sanitation. (Linked to SLO 5.4)

o

o

Basic response: Explain how audits verify compliance and certification builds trust.

Value-added response: Include examples of ISO 22000 or HACCP certification
enhancing global trade opportunities.

Answers to Concept Check Questions [Series 5]

1. Plant sanitation is the systematic cleaning and' maintenance of food processing facilities to
prevent contamination and ensure food safety.

2. Aprons.

3. Sanitisers.

4. Preventing contamination and protecting consumers.

5. Records of cleaning activities and chemicals used.

Basic response: Hygiene practices such as handwashing, equipment cleaning, and
pest control prevent contamination.

Value-added response: For example, failure to segregate raw and cooked zones can
lead to cross-contamination of pathogens.

Basic response: Audits verify compliance, while certification builds consumer trust.

Value-added response: ISO 22000 certification allows companies to access
international markets by demonstrating adherence to global standards.

Answers to Pilot Questions [Series 5]

e Consumer trust

e Contamination

-
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e Critical

e Aprons
e Cross
e Birds

e Sanitisers
e Compliance
e Bioluminescence
e Plants
¢ Management
e Advantage
References And Attributions [Series 5]
e Codex Alimentarius Commission. FAO/WHO.

e |SO 22000 Food Safety Management System. International Organization for
Standardisation.

o HACCP guidelines. World Health-Organization.
¢ NAFDAC and SON regulatory guidelines.(Nigeria).
e FDA Food Safety Modernization Act (USA).
e Suggested OER sources:
o “importance of plant sanitation food safety OER diagram”
o [ “objectives of plant sanitation OER table”
o ‘“sanitation food safety relationship OER image”
o “personal hygiene food plant workers OER diagram”
o “equipment facility hygiene food plant OER table”
o “waste management pest control food plant OER image”
o “cleaning sanitising agents food plant OER table”
o “food plant cleaning schedule documentation OER diagram”
o “verification sanitation effectiveness food plant OER image”
o “national regulations plant sanitation OER table”

-
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o “HACCPISO 22000 sanitation standards OER diagram”

o “food plant sanitation audit certification OER image”
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