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e Course code: FST 305
¢ Course title: Principles of Sensory Evaluation

e Course credit load: 2

Series 1: Human Senses in Food Evaluation

Series outline
e Part 1: Overview of Human Senses
o Sub-Part1.1: Role of Olfaction
o Sub-Part 1.2: Role of Gustation
o Part 2: Taste and Smell Receptors
o Sub-Part 2.1: Structure of Taste Buds
o Sub-Part2.2: Mechanism of Smell Perception
e Part 3: Sensory Mechanisms in Food Evaluation
o Sub-Part 3.1: Integration of Taste and Smell
o Sub-Part 3.2: Influence on Food Acceptability
e Part4: Practical Relevance of Human Senses
o Sub-Part4.1: Applications in Sensory Testing

o Sub-Part4.2: Implications for Food Product Development

Introduction

Food is not only consumed for nourishment but also experienced through our senses. The way we
perceive flavour, aroma, and texture greatly influences our choices and acceptance of different
foods. In sensory evaluation, the human senses act as vital instruments for assessing quality and
acceptability, making this Series a foundational step in understanding how consumers interact
with food products.

The aim of this Series is to equip you with the knowledge and skills to analyse the role of human
senses in food evaluation, focusing on how olfaction and gustation contribute to perception and
decision-making in food science.
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We shall commence this Series by exploring the general overview of human senses, with particular
emphasis on olfaction and gustation. Next, we will examine the structure and function of taste and
smell receptors, followed by the mechanisms through which these senses operate in food
evaluation. Subsequently, we will consider how taste and smell integrate to shape food
acceptability. Finally, we will conclude by discussing the practical relevance of human senses in
sensory testing and product development.

Series Learning Outcomes
Upon completing this Series, you should be able to:
e SLO 1.1 define the roles of olfaction and gustation in food evaluation,
e SLO 1.2 explain the structure and function of taste and smell receptors,
e SLO 1.3 analyse the mechanisms of taste and smell perception in food evaluation,
e SLO 1.4 evaluate how the integration of taste and smell influences food acceptability, and

e SLO 1.5 apply knowledge of human senses to practical contexts in sensory testing and
product development.

1.1 Overview Of Human Senses
1.1.1 Role of olfaction

The sense of olfaction refers to the ability to detect and perceive odours through the nose. Itis
mediated by specialised sensory cells located in the nasal cavity, known as olfactory receptors,
which are responsible for identifying volatile compounds released from food. These receptors send
signals to the brain, where the perception of smellis formed. Smell plays a crucial role in food
evaluation because it contributes significantly to flavour perception and consumer acceptability.
For instance, the aroma of freshly baked bread can trigger appetite and influence preference.

Fillin the blank: The sensory cells responsible for detecting odours are called receptors.

[Insert figure here] Diagram showing the location of olfactory receptors in the nasal cavity. Figure
1.1: Structure of olfactory receptors Al prompt suggestion: “Diagram of human nasal cavity
highlighting olfactory receptors” Search string: “human olfactory receptors diagram OER”

1.1.2 Role of gustation

The sense of gustation refers to the ability to perceive taste through the tongue. Taste is detected
by taste buds, which are clusters of sensory cells located mainly on the tongue surface. Each taste
bud contains receptor cells that respond to one of the five primary tastes: sweet, sour, salty, bitter,
and umami. Gustation is essential in food evaluation because it helps determine the palatability
and acceptability of food products. For example, excessive bitterness in a beverage may reduce
consumer preference, while balanced sweetness can enhance enjoyment.

Fillin the blank: The five primary tastes are sweet, sour, salty, bitter, and

-
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HUMAN TONGUE AND TASTE BUD REGIONS: TASTE BUD DISTRIBUTION MAP

MICROSCOPIC VIEW OF PAPILLAE AND TASTE BUDS

Paplillae

r 1
Fungiform Foliate Circumvallate

Taste buds

Fungiform Foliate Circumvallate

buds on the tongue Al prompt suggestion: “Illustration of human tongue showing taste bud
regions” Search string: “taste bud distribution tongue OER”

Pilot questions 1.1
1. Which sensory cells are responsible for detecting odours in the nasal cavity?
2. Whatis the role of olfaction in food evaluation?
3. Name the five primary tastes detected by gustation.
4. Where are taste buds mainly located?

5. How does gustationinfluence food acceptability?

1.2 Taste And Smell.Receptors
1.2.1 Structure of taste buds

Taste buds are specialised sensory organs located mainly on the tongue, but also on the soft
palate and throat. Each taste bud contains clusters of receptor cells that respond to chemical
compounds in food. These receptor cells are connected to nerve fibres that transmit signals to the
brain, where taste perception is formed. Taste buds are distributed across different regions of the
tongue, with varying sensitivity to the five primary tastes: sweet, sour, salty, bitter, and umami.

Fillin the blank: Taste buds are connected to fibres that transmit signals to the brain.
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DIAGRAM OF HUMAN TASTE BUD

STRUCTURE AND FUNCTION
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Diagram showing the structure of a taste bud with receptor cells and nerve connections. Figure 1.2:
Structure of a taste bud

1.2.2 Mechanism of smell perception

Smell perception occurs when volatile compounds from food enter the nasal cavity and bind to
olfactory receptors. These receptors are highly specialised proteins that detect specific molecular
structures. Once activated, they send electrical sighals to the olfactory bulb in the brain, which
processes and interprets the.odour. Smell perception is closely linked to taste, as both senses
combine to create the overall flavour experience. For example, the flavour of vanilla is perceived
through both its sweet taste and its distinctive aroma.

Fillin the blank: Smell perception begins when volatile compounds bind to receptorsin
the nasal cavity.
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THE OLFACTORY PATHWAY: FROM NOSE TO BRAIN
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Pathway of smell perception
Pilot questions 1.2
1. What structures on the tongue-are responsible for detecting taste?
2. Which five primary tastes can be detected by taste buds?
3. How do taste buds transmit signals to the brain?
4. What happens when volatile compounds bind to olfactory receptors?

5. Why is smell perception important in food evaluation?

1.3 Sensory Mechanisms In Food Evaluation
1.3.1 Integration of taste and smell

The senses of taste and smell do not operate in isolation. Instead, they integrate to form what is
commonlyreferred to as flavour, which is the combined perception of taste, aroma, and other
sensoryinputs such as texture. When you eat a piece of fruit, for example, the sweetness detected
by taste buds is enhanced by the fruity aroma perceived through olfaction. This integration is
essential in food evaluation because it provides a holistic understanding of how consumers
experience food.

Fillin the blank: The combined perception of taste and smell is referred to as
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INTEGRATION OF SENSORY PATHWAYS IN FLAVOUR PERCEPTION
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Diagram showing the integration of taste and'smellpathways leading to flavour perception. Figure

1.3: Integration of taste and smell in flavour perception

1.3.2 Influence on food acceptability

Food acceptability refers to the degree towhich consumers find a food product pleasant and
desirable. Taste and smell play a central role in shaping this acceptability. For instance, a soup
with a rich aroma and balanced taste is more likely to be accepted than one with an unpleasant
odour or excessive bitterness: Sensory mechanisms therefore act as determinants of consumer
preference and market success. In sensory evaluation, understanding how these mechanisms
influence acceptability-helps food scientists design products that meet consumer expectations.

Fillin the blank: The degree to which consumers find a food product pleasant and desirable is

called food
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Image showing consumers tasting food samples during a sensory evaluation séssion. Plate 1.3:
Sensory evaluation session highlighting food acceptability

Pilot questions 1.3
1. What term describes the combined perception of taste and smell?
2. How does the integration of taste and smell contribute to flavour perception?
3. Define food acceptability in the context of sensory evaluation.
4. Give an example of how taste and smell influence consumer preference.

5. Why is understanding sensory mechanisms important for food product development?

1.4 Practical Relevance Of Human Senses
1.4.1 Applications in sensory testing

In sensory evaluation, the human senses are applied systematically to assess the quality and
acceptability of food products. Sensory testing refers to the use of human participants to evaluate
food samples under controlled conditions. This process involves measuring responses to taste,
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smell, texture, and appearance. Sensory testing is important because it provides direct consumer
feedback, which helps food scientists and manufacturers refine their products. For example, a new
beverage may undergo sensory testing to determine whether its flavour profile appeals to the target
market.

Fillin the blank: The process of using human participants to evaluate food samples under
controlled conditions is called testing.

@ E|R| STAGES OF SENSORY TESTING PROCESS: PREPARATION, TASTING, RECORDING

1. PREPARATION STAGE >
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Diagram showing the stages of sensory testing, from sample preparation to data collection. Figure
1.4: Stages of sensory testing

1.4.2 Implications for food product development

The application of human senses in food evaluation has direct implications for food product
development, which is the process of creating or improving food items to meet consumer needs.
Sensory evaluation helps.identify desirable attributes such as appealing aroma, balanced taste,
and acceptable texture.lt also highlights potential issues that may reduce consumer acceptance.
By integrating sensory feedback, food developers can design products that are more likely to
succeed in the marketplace. For instance, reducing bitterness in a plant-based protein drink may
improve its acceptability and increase sales.

Fillin'the blank: The process of creating or improving food items to meet consumer needs is called
food product

-
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IMPLICATIONS OF SENSORY EVALUATION

"

2. FOR PRODUCT DEVELOPMENT @
\

 Minimizes risk of market failure by predicting consumer acceptance.
» Guides formulation changes and optimization of ingredients.

» Essential for quality control and ensuring consistency. c-,

« Evaluates product shelf-life and stability from a sensory perspective. {

» Defines key sensory attributes and profiles of products (e.g., in
descriptive analysis as seen in < IMAGE 0> and <IMAGE 1>).

» Contributes to marketing claims and competitive analysis.
» Supports legal compliance and product safety (for off-flavors). “=“

CG0)

Box 1.1: Key implications of sensory evaluation for product development

i

e |dentifying desirable sensory attributes

Detecting potential product flaws

Guiding formulation adjustments

Enhancing consumer satisfaction

Pilot questions 1.4

1. Whatis sensory testing, and why is itimportant in food evaluation?

2. How does sensory testing provide feedback for food manufacturers?

3. /Define food product development in the context of sensory evaluation.

4. Give an example of how sensory evaluation can improve product acceptability.

5. What are two key implications of sensory evaluation for product development?

Series summary

This Series has introduced you to the vital role of human senses in food evaluation, emphasising
their importance in sensory science and product development. We began by examining olfaction
and gustation, highlighting how smell and taste receptors contribute to perception. We then
explored the structure of taste buds and the mechanism of smell perception, followed by an

-
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analysis of how these senses integrate to form flavour and influence food acceptability. Finally, we
considered the practical applications of human senses in sensory testing and their implications for
food product development.

By completing this Series, you should now be able to define the roles of olfaction and gustation,
explain the structure and function of taste and smell receptors, analyse the mechanisms of taste
and smell perception, evaluate how integration influences food acceptability, and apply this
knowledge to practical contexts in sensory testing and product development, as outlined in the
Series Learning Outcomes.

Glossary of terms

e Flavour: The combined perception of taste, smell, and other sensory inputs such as
texture.

¢ Food acceptability: The degree to which consumers find a food productpleasant and
desirable.

e Food product development: The process of creating orimproving food items to meet
consumer needs.

e Gustation: The sense of taste, detected by taste buds on the tongue.
e Olfaction: The sense of smell, detected by olfactory receptors in the nasal cavity.

e Olfactory receptors: Specialised sensory.cells in the nasal cavity that detect volatile
compounds.

e Sensory testing: The process of using human participants to evaluate food samples under
controlled conditions.

¢ Taste buds: Clusters of sensory cells located mainly on the tongue that detect the five
primary tastes.

Concept check questions [Series 1]
Objective questions
1., Which sensory cells are responsible for detecting odours? (Linked to SLO 1.1)
2. Name the five primary tastes detected by gustation. (Linked to SLO 1.2)
3. Whatterm describes the combined perception of taste and smell? (Linked to SLO 1.3)

Short-answer questions

4. Explain how taste buds transmit signals to the brain. (Linked to SLO 1.2)

5. Describe why food acceptability is important in sensory evaluation. (Linked to SLO 1.4)
Long-answer questions

-
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6. Analyse how the integration of taste and smell contributes to flavour perception, using
examples from everyday foods. (Linked to SLO 1.3)

o Basicresponse: Learners should explain that taste and smell combine to form
flavour, with examples such as fruit or soup.

o Value-added response: Outstanding learners may discuss the neurological
pathways involved, or how cultural preferences influence flavour perception.

7. Evaluate the implications of sensory testing for food product development; providing at
least two examples. (Linked to SLO 1.5)

o Basicresponse: Learners should mention that sensory testing helps identify
desirable attributes and detect flaws.

o Value-added response: Outstanding learners may discuss how sensory testing
informs marketing strategies or innovation in product formulation.

Answers to Concept Check Questions [Series 1]
1. Olfactory receptors.
2. Sweet, sour, salty, bitter, and umami.
3. Flavour.

4. Taste buds contain receptor cells connected to nerve fibres, which transmit signals to the
brain for interpretation.

5. Food acceptability determines whether consumers will prefer and purchase a product,
making it crucial for market success.

6. Basic: Taste and smell combine to create flavour, e.g., sweetness and fruity aromain an
apple. Value-added: Integration involves neurological processing in the brain, and cultural
factors may influencehow flavour is perceived.

7. Basic: Sensory testing identifies desirable attributes and detects flaws, e.g., reducing
bitterness inadrink. Value-added: Sensory testing guides product innovation and
marketing, e.g., adjusting aroma to appeal to specific consumer groups.

Answers to Pilot Questions [Series 1]

1." Olfactory receptors.

2. Smell helps determine flavour and acceptability.
3. Sweet, sour, salty, bitter, umami.

4. Onthetongue surface.

5. Gustation influences palatability and preference.

-
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Taste buds.

Sweet, sour, salty, bitter, umami.

Through nerve fibres connected to the brain.
Volatile compounds activate olfactory receptors.
Smell perception enhances flavour evaluation.
Flavour.

By combining sensory inputs to form flavour.

Food acceptability.

Example: soup with rich aroma and balanced taste.
Sensory mechanisms guide product development.
Sensory testing.

It provides consumer feedback for product refinement.
Food product development.

Example: reducing bitterness in a protein drink.

Identifying desirable attributes and detecting flaws.

References and Attributions [Series 1]

-

Figure 1.1: Structure of olfactory receptors. Suggested Al prompt: “Diagram of human nasal
cavity highlighting olfactory receptors.” Search string: “human olfactory receptors diagram
OER.”

Plate 1.1: Distribution of taste buds on the tongue. Suggested Al prompt: “lllustration of
human tongue showing taste bud regions.” Search string: “taste bud distribution tongue
OER.”

Figure 1.2: Structure of a taste bud. Suggested Al prompt: “Diagram of human taste bud
showingreceptor cells and nerves.” Search string: “taste bud structure diagram OER.”

Plate 1.2: Pathway of smell perception. Suggested Al prompt: “Illustration of smell
perception pathway from nose to brain.” Search string: “olfactory pathway diagram OER.”

Figure 1.3: Integration of taste and smell in flavour perception. Suggested Al prompt:
“Diagram showing taste and smell pathways combining into flavour perception.” Search
string: “flavour perception taste smell integration diagram OER.”
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e Plate 1.3: Sensory evaluation session highlighting food acceptability. Suggested Al prompt:
“Image of consumers evaluating food samples in sensory testing.” Search string: “food
sensory evaluation consumer acceptability OER.”

e Figure 1.4: Stages of sensory testing. Suggested Al prompt: “Diagram of sensory testing
stages including preparation, tasting, and recording responses.” Search string: “sensory
testing stages diagram OER.”

e Box1.1: Key implications of sensory evaluation for product development. Suggested Al
prompt: “Text box summarising implications of sensory evaluation for product
development.” Search string: “sensory evaluation product development OER.”

Series 2: Taste And Smell Perception

Series outline

o Part 2.1: Fundamentals of taste perception
o Sub-Part2.1.1: Primary taste categories
o Sub-Part2.1.2: Taste receptor activation
e Part 2.2: Fundamentals of smell perception
o Sub-Part2.2.1: Odour molecules and detection
o Sub-Part2.2.2: Neural pathways of olfaction
¢ Part 2.3:Interaction between taste and smell
o | Sub+Part 2.3.1: Combined role in flavour perception
o. Sub-Part 2.3.2: Influence on food preference
o Part 2.4: Practical implications of taste and smell
o. Sub-Part2.4.1: Applications in sensory evaluation

o Sub-Part2.4.2: Relevance to product development

Introduction

Taste and smell are two of the most powerful senses that shape our daily food experiences. They
work together to create flavour, which determines whether we enjoy or reject a particular food. In

-
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sensory evaluation, these senses are studied carefully because they provide direct insight into
consumer preferences and product acceptability.

The aim of this Series is to help you explore the mechanisms of taste and smell perception,
understand how they interact to form flavour, and apply this knowledge to practical contexts in
sensory evaluation and product development.

We shall commence this Series by examining the fundamentals of taste perception, focusing on
primary taste categories and how taste receptors are activated. Next, we will move on to the
fundamentals of smell perception, considering how odour molecules are detected and the neural
pathways involved. Subsequently, we will analyse the interaction between taste and smell, looking
at their combined role in flavour perception and their influence on food preference. Finally, we will
conclude with the practical implications of taste and smell, highlighting their applications’in
sensory evaluation and their relevance to product development.

Series Learning Outcomes
Upon completing this Series, you should be able to:
o SLO 2.1 define the primary taste categories and-explain how taste receptors are activated,

e SLO 2.2 describe how odour molecules are‘detected and outline the neural pathways of
olfaction,

e SLO 2.3 analyse the interaction between taste and smell in flavour perception,
e SLO 2.4 evaluate how taste and smell influence consumer food preferences, and

e SLO 2.5 apply knowledge of taste and smell perception to sensory evaluation and product
development.

2.1 Fundamentals Of Taste Perception
2.1.1 Primary taste categories

The human sense of taste is detected by taste buds, which are clusters of sensory cells located
mainly onthe tongue. These cells respond to chemical compounds in food and allow us to perceive
fivelprimary taste categories: sweet, sour, salty, bitter, and umami. Each category corresponds to
specific compounds, such as sugars for sweetness, acids for sourness, and amino acids for
umami. These categories form the foundation of taste perception and are essential in food
evaluation because they determine whether a product is palatable and acceptable to consumers.

Filtin.the blank: The five primary taste categories are sweet, sour, salty, bitter, and

-
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THE FIVE PRIMARY TASTES AND FOOD EXAMPLES OER

Diagram showing the five primary taste categories with examples of foods representing each.
Figure 2.1: Primary taste categories andfood examples

2.1.2 Taste receptor activation

Taste receptor activation occurs when chemicalcompounds in food interact with receptor cells
in taste buds. Each receptor cellis specialised to detect one of the primary tastes. When activated,
these cells send signals through nerve fibres to the brain, where taste perception is formed. For
example, when salt dissolvesiin saliva, sodium ions stimulate receptors that signal the salty taste.
This process is crucial in sensory evaluation because it explains how consumers perceive flavour
and why certain foods are more appealing than others.

Fillin the blank: When sodium ions stimulate receptors in taste buds, the tasteis
perceived.

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



TASTE RECEPTOR CELL ACTIVATION AND SIGNALING OER
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Image showing taste buds on the tongue wi‘ece ctiv highlighted. Plate 2.1: Taste
receptor activation in taste buds

Pilot questions 2.1

1. List the five primary taste cate

2.

2.2 Fundamentals Of Smell Perception
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2.2.1 Odour molecules and detection

Odour molecules are volatile compounds released from food that travel through the air and enter
the nasal cavity. These molecules bind to olfactory receptors, which are specialised proteins
located in the olfactory epithelium. Each receptor is tuned to detect specific molecular structures,
allowing humans to distinguish thousands of different odours. This detection process is criticalin
sensory evaluation because aroma strongly influences food preference and acceptability. For
example, the pleasant aroma of freshly brewed coffee can enhance its appeal even before tasting.

Fillin the blank: Volatile compounds that bind to olfactory receptors are called
molecules.

Olfactory ; Olfactory Receptor Cell
NesauCally Cilia and Odour Binding
Olfactory Odour @ ~ ® o
f Olfactory Bulb Molecules &

£ e

Cribriform
Plate

Mucus Layer ——

Olfactory
Sensory
Neurons

Axons
GPCR Adenylyl 9 Action
Olfactory Supporting Basal Cyclase channels potential
Epithelium Cells Cells Molecular Transduction

Diagram showing odour molecules binding to olfactory receptors in the nasal cavity. Figure 2.2:
Odour molecules binding to receptors

2.2.2 Neural pathways of olfaction

Once odour molecules activate olfactory receptors, signals are transmitted to the olfactory bulb,
which is located at the base of the brain. From there, the signals travel through neural pathways to
higher brain regions, where the perception of smell is formed. This process explains why smell is
closely linked to memory and emotion, as the olfactory system connects directly to areas of the
brain responsible for these functions. In food evaluation, understanding these pathways helps
explain why certain aromas evoke strong preferences or aversions.

Fill in the blank: Signals from activated olfactory receptors are first transmitted to the
bulb.
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Image showing the neural pathways of olfaction from the nasal cavity to the brain. Plate 2.2: Neural
pathways of olfaction

Pilot questions 2.2
1. What are odour molecules, and how are they detected?
2. Where are olfactory receptors located?
3. What structure in the brain first receives signals from olfactory receptors?
4. Why is smell closely linked to memory and emotion?

5. How does aromainfluence food acceptability?

2.3 Interaction Between Taste And Smell
2.3.1 Combined role in flavour perception

The senses of taste and smell combine to create the overall experience of flavour, which is the
perception of food that goes beyond taste alone. While taste buds detect the five primary tastes,
smell provides the complexity and depth that makes flavours distinctive. For example, the
sweetness of chocolate is enhanced by its rich aroma, and without smell, many foods would taste
bland. This combined role is central to sensory evaluation because it explains why food scientists
must consider both senses when assessing product quality.

Fillin the blank: The overall perception of food that combines taste and smellis called
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INTEGRATION OF TASTE AND SMELL FOR FLAVOUR PERCEPTION
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Diagram showing how taste and smell inputssmergeiin the brain to form flavour perception. Figure
2.3: Combined role of taste and smell inflavour perception

2.3.2 Influence on food preference

Food preference refers to the choicesconsumers make based on sensory experiences. Taste and
smell strongly influence these preferences, as they determine whether a food is perceived as
pleasant or unpleasant. For instance, a fruit with a sweet taste and fresh aroma is more likely to be
preferred than one with a sour taste and off-putting smell. In sensory evaluation, understanding
how taste and smell shape food preference helps researchers predict consumer behaviour and
design products that meet expectations.

Fillin the blank: The choices consumers make based on sensory experiences are referred to as
food
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Image showing consumers selecting fnood samples VbaseAd ontaste and aroma. Plate 2.3: Influence
of taste and smell on food preference

Pilot questions 2.3
1. What term describes the combined perception of taste and smell?
2. How does smell enhance the perception of taste?
3. Define food preference inthe context of sensory evaluation.
4. Give an example of how taste and smell influence consumer choice.

5. Why isitimportant to study the interaction between taste and smell in food evaluation?

2.4 Practical Implications Of Taste And Smell
2.4.1 Applications in sensory evaluation

In.sensory science, the senses of taste and smell are applied directly in sensory evaluation, which
is the systematic assessment of food products using human participants. This process involves
controlled tasting sessions where individuals evaluate attributes such as flavour, aroma, and
overall acceptability. Sensory evaluation provides valuable insights into consumer preferences and
helpsfood scientists identify strengths and weaknesses in product formulations. For example, a
new fruit drink may be tested to determine whether its sweetness and aroma appeal to the
intended market segment.

Fillin the blank: The systematic assessment of food products using human participants is called

evaluation.
F)
Hea)
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STAGES OF SENSORY EVALUATION: PREPARATION, TASTING, & RECORDING RESPONSES

1. PREPARATION STAGE
SAMPLE PREPARATION TEST AREA SETUP
CODED CODED CODED CODED SE— é
sogg” =Ll L7
3 W

Comuated sample by constent coded samples,

INDIVIDUAL ~ CONSISTENT LIGHTING,
moderator, Rxorimination and saneles

BOOTHS consissnt lighting

CONTROL
PANEL

2. TASTING STAGE
SAMPLE PRESENTATION SENSORY ATTRIBUTES EVALUATION
CODED CODED CODED 00 ( LJ
— + (°%) => ”} Py & —_
e W ddad=
CODED SAMPLES PALETTE APPEARANCE TASTE  TEXTURE/MOUTHFEEL
and palette cleanser CLEANSER & AROMA mouthfeel

PANELIST SCREENING & TRAINING

- MODERATOR
Panelist screening & training,
on mederator and moderator

PANELIST ATTRIBUTES

V3. RECORDING RESPONSES & ANALYSIS STAGE
RESPONSE METHOD
L. @ “cce Deg — T [H — luh B
=) L=
DESCRIPTIVE HEDONIC SCALES DISCRIMINATION DATA COLLECTION STATISTICAL ANALYSIS
OER ANALYSIS (like/dislike) TESTING (paper scorecards, nata: namer, & REPORTING

(tregierimentas enaotion and escales)

scorecards and a digital tablet

(bar-putar writa computer)

Diagram showing the stages of sensory evaluation, including sample preparation, tasting, and

recording responses. Figure 2.4: Stages of sensory evaluation

2.4.2 Relevance to product development

The study of taste and smell has direct implications for product development, which is the
process of creating or improving food items to meet consumer needs. By understanding how
consumers perceive flavour, food developers can adjust formulations to enhance acceptability.
For instance, balancing sweetness and aroma in‘a beverage can increase its market success.
Sensory evaluation therefore acts as a bridge between scientific knowledge and consumer
expectations, ensuring that products are not only nutritious but also enjoyable.

Fillin the blank: Adjusting food formulations to enhance consumer acceptability is part of food

product

-
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ROLES OF TASTE AND SMELL IN PRODUCT DEVELOPMENT

e IDENTIFYING CONSUMER PREFERENCES: Pinpointing desirable flavor @Q
profiles (Sweet, Sour, Salty, Bitter, Umami) and appealing aromas. oo
* FORMULATION & OPTIMIZATION: Fine-tuning ingredient combinations to
achieve targeted taste and smell. 'i“‘aa.
 QUALITY CONTROL & CONSISTENCY: Ensuring products maintain a reliable

sensory experience batch-to-batch.
» DETERMINING SHELF-LIFE: Evaluating how flavor and aroma change over time.

» BRAND DIFFERENTIATION: Creating unique and memorable sensory identities
‘ to visit. Q&
» INNOVATION: Developing entirely new flavor concepts and product categories.

* INFLUENCING PERCEPTION & SATISFACTION: Recognizing that smell
W contributes greatly to overall flavor and enjoyment (as seen in < IMAGE 0>). @&

Box 2.1: Key roles of taste and smell i product development
o Identifying desirable flavour profiles
o Detecting undesirable sensory attributes
¢ Guiding formulation adjustments

¢ Enhancing consumer satisfaction

Pilot questions 2.4
1. Whatis sensory evaluation, and why is it important?
2. How does sensory evaluation provide feedback for food scientists?
3. <Define product development in the context of sensory evaluation.
4. Give an example of how taste and smell influence product success.

5. What are two key roles of taste and smell in product development?

Series summary

This Series has explored the fascinating processes of taste and smell perception, showing how
they shape our food experiences and influence consumer behaviour. We began with the
fundamentals of taste perception, examining the five primary taste categories and how receptor
activation occurs. We then moved on to smell perception, considering how odour molecules are
F)
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detected and the neural pathways that transmit signals to the brain. Following that, we analysed
the interaction between taste and smell, highlighting their combined role in flavour perception and
their influence on food preference. Finally, we discussed the practical implications of taste and
smell, focusing on their applications in sensory evaluation and product development.

By completing this Series, you should now be able to define taste categories, explain receptor
activation, describe odour detection and neural pathways, analyse the interaction between taste
and smell, evaluate their influence on food preference, and apply this knowledge to sensory
evaluation and product development, as outlined in the Series Learning Outcomes.

Glossary of terms
e Flavour: The overall perception of food created by the combination of taste and smell.

e Food preference: The choices consumers make based on sensory experiences such as
taste and aroma.

e Olfactory bulb: A structure at the base of the brain that receives signals from olfactory
receptors.

e Olfactory receptors: Specialised proteins in the nasal cavity that detect odour molecules.
e Odour molecules: Volatile compoundsreleased from food that bind to olfactory receptors.

e Product development: The process of creating or improving food items to meet consumer
needs.

e Sensory evaluation: The systematic assessment of food products using human
participants.

o Taste receptor activation: The process by which chemical compounds stimulate receptor
cells in taste buds.

e Taste buds: Clusters of sensory cells on the tongue that detect the five primary tastes.
Concept check questions [Series 2]
Objective questions

1. Name the five primary taste categories. (Linked to SLO 2.1)

2. What structure in the brain first receives signals from olfactory receptors? (Linked to SLO
2.2)

3.. What term describes the combined perception of taste and smell? (Linked to SLO 2.3)

Short-answer questions
4. Explain how taste receptor activation occurs. (Linked to SLO 2.1)
5. Describe how odour molecules are detected in the nasal cavity. (Linked to SLO 2.2)

-
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6.

Define food preference in the context of sensory evaluation. (Linked to SLO 2.4)

Long-answer questions

7.

8.

Analyse how taste and smell interact to form flavour perception, using examples from
everyday foods. (Linked to SLO 2.3)

o Basic response: Learners should explain that taste and smell combine to.create
flavour, with examples such as chocolate or fruit.

o Value-added response: Outstanding learners may discuss neurological pathways or
cultural influences on flavour perception.

Evaluate the practical implications of taste and smell in product development, providing at
least two examples. (Linked to SLO 2.5)

o Basicresponse: Learners should mention that taste and smell guide formulation
adjustments and detect flaws.

o Value-added response: Outstanding learners may discuss how sensory evaluation
informs marketing strategies or innovation in product design.

Answers to Concept Check Questions [Series 2]

1.

2.

Sweet, sour, salty, bitter, umami.
Olfactory bulb.
Flavour.

Chemical compounds stimulate receptor cells in taste buds, which send signals to the
brain.

Odour molecules bind to olfactory receptors in the nasal cavity, triggering signals to the
brain.

Food preference refers to consumer choices based on sensory experiences such as taste
and aroma.

Basic: Taste and smell combine to form flavour, e.g., chocolate’s sweetness and aroma.
Value-added: Integration involves neurological processing, and cultural factors influence
flavour perception.

Basic: Taste and smell guide formulation adjustments, e.g., balancing sweetness in a drink.
Value-added: Sensory evaluation informs marketing and innovation, e.g., tailoring aroma to
consumer expectations.

Answers to Pilot Questions [Series 2]

1.

-

Sweet, sour, salty, bitter, umami.

o)
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2. Sugars for sweetness, acids for sourness.

3. Receptor cells send signals to the brain.

4. Sodium ions stimulate salty taste receptors.

5. They determine palatability and acceptability.

6. Volatile compounds released from food.

7. Inthe olfactory epithelium of the nasal cavity.

8. Olfactory bulb.

9. Because the olfactory system connects to memory and emotion centres.

10. Aroma enhances food acceptability.

11. Flavour.

12. Smell adds complexity to taste.

13. Food preference.

14. Example: fruit with sweet taste and fresh aroma.

15. It helps predict consumer behaviour.

16. Sensory evaluation.

17. It provides insights into consumer preferences.

18. Product development.

19. Example: balancing sweetness and aroma in a beverage.

20. ldentifying desirable profiles and detecting flaws.
References and Attributions [Series 2]

e Figure 2.1: Primary taste categories and food examples. Suggested Al prompt: “Diagram of
five primary tastes with food examples like sugar, lemon, salt, coffee, mushrooms.” Search
string: “primary tastes diagram OER.”

e . Plate 2.1: Taste receptor activation in taste buds. Suggested Al prompt: “lllustration of taste
buds showing receptor activation when food compounds interact.” Search string: “taste
receptor activation diagram OER.”

e Figure 2.2: Odour molecules binding to receptors. Suggested Al prompt: “Diagram of odour
molecules binding to olfactory receptors in nasal cavity.” Search string: “odour molecules
olfactory receptors diagram OER.”

-
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Plate 2.2: Neural pathways of olfaction. Suggested Al prompt: “Illustration of olfactory bulb
and neural pathways to brain regions.” Search string: “olfactory bulb neural pathways
diagram OER.”

Figure 2.3: Combined role of taste and smell in flavour perception. Suggested Al prompt:
“Diagram showing integration of taste and smell pathways forming flavour perception.”
Search string: “flavour perception taste smell integration OER.”

Plate 2.3: Influence of taste and smell on food preference. Suggested Al prompt: “Image of
consumers choosing food samples based on taste and aroma.” Search string: “food
preference sensory evaluation OER.”

Figure 2.4: Stages of sensory evaluation. Suggested Al prompt: “Diagram of sensory
evaluation stages including preparation, tasting, and recording responses.” Search string:
“sensory evaluation stages diagram OER.”

Box 2.1: Key roles of taste and smell in product development. Suggested Al prompt: “Text
box summarising roles of taste and smell in product development.” Search string: “taste
smell product development OER.”

Series 3: Organoleptic Assessment Of Foods

Series outline

-

Part 3.1: Introduction to organoleptic properties
o Sub-Part 8.1.1: Definition and scope
o [ Sub-Part 3.1.2: Importance in food science
Part 3.2: Key organoleptic attributes
o Sub-Part 3.2.1: Appearance and colour
o Sub-Part 3.2.2: Texture and mouthfeel
o Sub-Part 3.2.3: Flavour and aroma
Part 3.3: Methods of organoleptic assessment
o Sub-Part 3.3.1: Descriptive sensory analysis
o Sub-Part 3.3.2: Hedonic testing

o Sub-Part 3.3.3: Difference and ranking tests
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o Part 3.4: Applications in food product development
o Sub-Part 3.4.1: Quality control and assurance

o Sub-Part 3.4.2: Consumer acceptability studies

Introduction

Organoleptic assessment refers to the evaluation of food products using the human senses,
focusing on attributes such as appearance, texture, flavour, and aroma. These properties are
critical because they determine consumer acceptance and directly influence the success of food
products in the marketplace. By studying organoleptic attributes, food scientists can better
understand how consumers perceive quality and make choices.

The aim of this Series.is to introduce you to the concept of organoleptic properties, explain the
methods used to assess them, and highlight their applications in food product development and
quality assurance:

We shall commence this Series by defining organoleptic properties and discussing their
importance in food science. Next, we will explore the key organoleptic attributes, including
appearance, texture, flavour, and aroma. Following that, we will examine the methods of
organoleptic assessment, such as descriptive sensory analysis, hedonic testing, and difference or
ranking tests. Finally, we will conclude with the practical applications of organoleptic assessment,
focusing on its role in quality control and consumer acceptability studies.

Series Learning Outcomes
Upon completing this Series, you should be able to:
e SLO 3.1 define organoleptic properties and explain their importance in food science,

e SLO 3.2 describe key organoleptic attributes such as appearance, texture, flavour, and

-
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SLO 3.3 demonstrate knowledge of methods used in organoleptic assessment, including
descriptive, hedonic, and difference tests, and

SLO 3.4 evaluate the applications of organoleptic assessment in food product
development, quality control, and consumer acceptability studies.

3.1 Introduction To Organoleptic Properties

3.1.1 Definition and scope

Organoleptic properties are the sensory characteristics of food that can be perceived by the
human senses, including appearance, colour, texture, flavour, and aroma. These properties are
essential in food science because they determine how consumers experience and evaluate food
products. The scope of organoleptic assessment extends beyond simple tasting; itinvolves
systematic evaluation using trained panels or consumer groups.to.measure acceptability, quality,
and preference.

Fillin the blank: The sensory characteristics of food that.can be perceived by the human senses are
called properties.

.

ORGANOLEPTIC PROPERTIES SENSORY PERCEPTION OF FOOD
69 **

APPEARANCE ] ——— AROMA/ODOUR |
Visual aspects, including Olfactory sensation
shape, size, surface condition before eating

/ } W o (R0
(COLOR) (SHAPE/SIZE) -/' e
Hue, intensity /V Total sensory - Sour
experience during - Salty
NV eating - Bitter

(ng? (TEXTURE/MOUTHFEEL |

- Umami
Physical and tactile properties ?
felt in the mouth and hands

‘Hardness’ ‘Viscosity’ ‘Crispiness’ ‘Smoothness’

S

Diagram showing the five sensory attributes used in organoleptic assessment. Figure 3.1: Sensory
attributes in organoleptic assessment

3.1.2 Importance in food science

Organoleptic assessment is important because it provides direct insight into consumer perception
and acceptance of food products. While nutritional value and safety are critical, consumers often
make choices based on sensory appeal. For example, a nutritious soup may fail in the market if its
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flavour or aroma is unappealing. Food scientists therefore use organoleptic evaluation to ensure
that products meet both quality standards and consumer expectations. This makes organoleptic
properties a cornerstone of product development and quality assurance.

Fillin the blank: Consumers often make food choices based on appeal rather than
nutritional value alone.

Consumer Testing:
Organoleptic
Assessment

Image showing consumers evaluating food samples in a sensory testing session. Plate 3.7:
Importance of organoleptic assessmentin.consumer testing

Pilot questions 3.1
1. Define organoleptic properties.
2. Listthe'main sensory.attributes included in organoleptic assessment.
3. Why are organoleptic properties important in food science?
4.  Give an example of how sensory appeal influences consumer choice.

5. "What is the scope of organoleptic assessment?

3.2 Key Organoleptic Attributes
3.2.1 Appearance and colour

Appearance and colour are the first attributes consumers notice when evaluating food. They
influence expectations about flavour, freshness, and quality. For example, bright colours in fruits
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suggest ripeness, while dull or uneven colours may indicate spoilage. In sensory evaluation,
appearance is assessed under standard lighting conditions to ensure consistency.

Fillin the blank: The first sensory attribute consumers notice when evaluating food is

FOOD APPEARANCE &

COLOUR VARIATIONS IN
SENSORY EVALUATION:

&% AN OER DIAGRAM Aii

1. OVERALL APPEARANCE @)

e Shape & Size

« Surface Texture

« Consistency/Wholeness
 Defects )

&

A. INSTRUMENTAL vs SENSORY

"
TR

Objectiv

2.2

2. COLOUR VARIATIONS & EVALUATION

B. COLOUR VARIATION EXAMPLES
RIPENESS
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5 @ 30008
e Subjective >

DETERIORATION

OO0

r3. SENSORY SCALES FOR B
APPEARANCE & COLOUR

HEDONIC SCALE

©00e e

Like ——— > Dislike

v

INTENSITY SCALE
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\1 2 3 4 5 56Im
.
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4. KEY PRINCIPLES OF [i=
SENSORY EVALUATION

* Controlled Conditions

[& * Panel Training cea%

{&  Objective Methodology
N o . AL
(&) - Datanalysis ;] |

Diagram showing examples of food appearance and colour variations. Figure 3.2: Appearance and

colour in food evaluation

3.2.2 Texture and mouthfeel

Texture and mouthfeel refer to the physical sensations experienced when food is chewed or
handled in the mouth. Attributes such as crispness, smoothness, chewiness, or creaminess are
critical in determining acceptability. For example, consumers expect potato chips to be crisp and
ice cream to be smooth. Texture is measured both instrumentally and through sensory panels to

capture consumer perception.

Fillin the blank: The physical sensations experienced when food is chewed are referred to as

and mouthfeel.

-
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EXPLORING FOOD TEXTURES
Crisp, Creamy, Chewy

AAARALARRRRRARARARAAL]

food texture
mouthfeel
examples OER

Image showing different food textures such as crisp; creamy, and chewy. Plate 3.2: Examples of
food textures and mouthfeel

3.2.3 Flavour and aroma

Flavour and aroma combine taste and smell to create the overall sensory experience of food.
Flavour is influenced by the five primary tastes, while aroma adds complexity and depth. For
example, the flavour of coffee depends on its bitterness and acidity, but its aroma contributes
significantly to consumer enjoyment. In organoleptic assessment, flavour and aroma are often the
most decisive attributes for consumer preference.

Fillin the blank: The overall sensory experience of food created by taste and smellis called
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THE INTEGRATION OF TASTE AND AROMATO G
TO FORM FLAVOUR PERCEPTION &un

1. SENSORY INPUTS 2. NEURAL PATHWAYS 3. CENTRAL INTEGRATION & PERCEPTION
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Diagram showing the integration of taste and:aromain flavour perception. Figure 3.3: Flavour and
aroma in food evaluation

Pilot questions 3.2
1. What s the first sensory attribute consumers notice in food evaluation?
2. Define texture and mouthfeelin the context of food assessment.
3. Give two examples of foods with expected textures.
4. Whattermdescribes the combined sensory experience of taste and smell?

5. Why are flavour and aroma critical in organoleptic assessment?

3.3 Methods Of Organoleptic Assessment
3.3.1 Descriptive sensory analysis

Descriptive sensory analysis involves trained panels who evaluate food products by describing
and quantifying specific sensory attributes such as flavour intensity, texture, or aroma. This
method provides detailed profiles of products and is often used in research and development to
compare formulations. For example, a panel may describe a yoghurt as “moderately sweet, slightly
acidic, with a creamy texture.”

Fillin the blank: The method of evaluating food products by describing and quantifying sensory
attributes is called sensory analysis.
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DESCRIPTIVE SENSORY ANALYSIS: ROLE OF A TRAINED PANEL (OER)

This show panelists receiving standard reference samples, Panelists pointlering for SENSORY ATTRIBUTES
an participates in group discussions to define terms.
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Diagram showing trained panel members evaluating food samples and recording descriptive
attributes. Figure 3.4: Descriptive sensory analysis in practice

3.3.2 Hedonic testing

Hedonic testing measures consumer.preference by asking participants to rate how much they like
or dislike a product. This method uses scales such as “like extremely” to “dislike extremely.”
Hedonic testing is widely applied in product development to determine consumer acceptability.
For instance, a new biscuit flavourmay be tested with a group of consumers to see if it is preferred
over existing options.

Fillin the blank: The method of measuring consumer preference using like—dislike scales is called
testing.
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Image showing consumers rating food samples on ahedonic scale. Plate 3.3: Hedonic testing with
consumer panels

3.3.3 Difference and ranking tests

Difference and ranking tests are used todetermine whether consumers can perceive differences
between products or to rank produgts according to preference. Common methods include triangle
tests, where participants must identify the odd sample out of three, and ranking tests, where
products are ordered from most to least preferred. These tests are useful in quality control and
product comparison.

Fillin the blank: In a triangle test, participants must identify the sample out of three.
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SENSORY EVALUATION PROCEDURES: TRIANGLE TEST vs RANKING TEST

TRIANGLE TEST (Difference Test) RANKING TEST (Affective/Consumer or Intensity)

@ SAMPLES

SAMPLES
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Correct ¥ N Incorrect
TRl response response
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Analysis of Data not usable

Correct answers  for difference
detection

~a |/7a @B Outcome: ; N I Outcome:

|.|I all @  Detect overall difference all (BlWaa Ao citvepreferenceor
Diagram showing triangle test and ranking test procedures. Figure 3.5: Difference and ranking tests
in sensory evaluation
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i 1
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Pilot questions 3.3
1. What s descriptive sensory analysis, and how is it used?
2. Define hedonic testing in the context of food evaluation.
3. What type of scale iscommonly used in hedonic testing?
4. Explain thepurpose of difference and ranking tests.

5. Give an example of a triangle test in sensory evaluation.

3.4 Applications’In Food Product Development
3.4.1 Quality control and assurance

Organoleptic assessment plays a vital role in quality control and assurance, ensuring that food
products consistently meet sensory standards before reaching consumers. By evaluating
attributes such as appearance, texture, flavour, and aroma, food scientists can detect defects
early and maintain product consistency. For example, a bakery may use sensory panels to check
whether bread maintains its expected aroma and texture across batches. This process safeguards
consumer trust and brand reputation.

Fillin the blank: Evaluating sensory attributes to maintain product consistency is part of quality
control and
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SENSORY TESTING INTEGRATED INTO FOOD QUALITY CONTROL
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Diagram showing the role of sensory testing.in quality control processes. Figure 3.6: Organoleptic
assessmentin quality control
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3.4.2 Consumer acceptability studies

Consumer acceptability studies use organoleptic assessment to determine how well products
meet consumer expectations. These studies involve panels of consumers who evaluate food
samples and provide feedback on sensory attributes. The results guide product development by
highlighting what consumers like or dislike. For instance, a beverage company may test different
flavour formulations to identify the most preferred option. Such studies are essential for launching
successful products.in.competitive markets.

Fillin the blank: Studies that measure how well products meet consumer expectations are called
consumer studies.

-
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(Open Educational Resource)

INITIATIVE

Image showing consumers participating in acceptability testing of food samples. Plate 3.4:
Consumer acceptability studies in practice

Pilot questions 3.4
1. Define quality controland assurance in the context of organoleptic assessment.
2. How does sensory testing contribute to product consistency?
3. What are consumer acceptability studies?
4. Give an example of how acceptability studies guide product development.

5., Why are organoleptic applications important in competitive markets?

Series summary

This Series has introduced you to the concept of organoleptic assessment, which focuses on
evaluating food products using the human senses. We began by defining organoleptic properties
and explaining their importance in food science. We then explored the key attributes of
appearance, texture, flavour, and aroma, before examining methods of assessment such as
descriptive sensory analysis, hedonic testing, and difference or ranking tests. Finally, we
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considered practical applications in food product development, highlighting their role in quality
control and consumer acceptability studies.

By completing this Series, you should now be able to define organoleptic properties, describe their
key attributes, demonstrate knowledge of assessment methods, and evaluate their applicationsin
product development and quality assurance, as outlined in the Series Learning Outcomes.

Glossary of terms
e Appearance: The visual qualities of food, including colour and presentation.

e Consumer acceptability studies: Research that measures how well food products meet
consumer expectations.

o Descriptive sensory analysis: A method where trained panels describe and.quantify
sensory attributes of food.

o Difference tests: Sensory methods used to determine whether consumers can perceive
differences between products.

¢ Flavour: The overall sensory experience created by taste and.aroma.
¢ Hedonic testing: A method thatmeasures consumer preference using like—dislike scales.

¢ Mouthfeel: The physical sensations experienced when food is chewed or handled in the
mouth.

e Organoleptic properties: Sensory characteristics of food perceived by the human senses.

¢ Quality control and assurance: Processes that ensure food products consistently meet
sensory and quality 'standards.

¢ Ranking tests: Sensory methods where products are ordered according to preference.
e Texture: The physical structure and feel of food, such as crispness or creaminess.
Concept check questions [Series 3]
Objective questions

1. What term describes the sensory characteristics of food perceived by the human senses?
(Linked to' SLO 3.1)

2. Which sensory attribute is usually the first noticed by consumers? (Linked to SLO 3.2)

3. What method measures consumer preference using like—dislike scales? (Linked to SLO 3.3)
Short-answer questions

4. Explain why organoleptic properties are important in food science. (Linked to SLO 3.1)

5. Define texture and mouthfeel with examples. (Linked to SLO 3.2)

-
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6. Whatis the purpose of difference and ranking tests? (Linked to SLO 3.3)
Long-answer questions

7. Analyse the role of descriptive sensory analysis in product development, using examples.
(Linked to SLO 3.3)

o Basic response: Learners should explain that descriptive analysis provides detailed
profiles of food attributes.

o Value-added response: Outstanding learners may discuss how descriptive analysis
supports innovation and competitive differentiation.

8. Evaluate the applications of organoleptic assessment in quality control and consumer
acceptability studies. (Linked to SLO 3.4)

o Basicresponse: Learners should mention that organoleptic assessment ensures
consistency and measures consumer preferences.

o Value-added response: Outstanding learners may discuss how these studies
inform marketing strategies and long-term product success.

Answers to Concept Check Questions [Series 3]
1. Organoleptic properties.
2. Appearance.
3. Hedonic testing.
4. They determine consumer acceptance and guide product development.
5. Texture and mouthfeel are physical sensations, e.g., crisp chips or creamy ice cream.
6. They identify differences between products and rank them by preference.

7. Basic: Descriptive analysis provides detailed sensory profiles, e.g., yoghurt described as
creamy and slightly acidic. Value-added: It supports innovation by comparing formulations
and guiding product differentiation.

8. Basic: Organoleptic assessment ensures product consistency and measures consumer
preferences. Value-added: It informs marketing strategies and helps products succeed in
competitive markets.

Answers to Pilot Questions [Series 3]
1. Sensory characteristics of food perceived by human senses.
2. Appearance, colour, texture, flavour, aroma.
3. They provide insight into consumer perception and acceptance.

-
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4. Example: a nutritious soup rejected due to poor flavour.

5. Systematic evaluation using trained panels or consumer groups.

6. Appearance.

7. Texture and mouthfeel; e.g., crisp chips, creamy ice cream.

8. Flavour.

9. They are decisive attributes for consumer preference.

10. Descriptive sensory analysis.

11. Hedonic testing.

12. Like—dislike scales.

13. Difference and ranking tests.

14. ldentifying the odd sample in a triangle test.

15. Quality control and assurance.

16. By detecting defects and ensuring consistency.

17. Consumer acceptability studies.

18. Example: testing beverage flavours to find preferred option.

19. They guide product development and market success.

20. They are essential for competitiveness and consumer satisfaction.
References and Attributions [Series 3]

o Figure 3.1: Sensory attributes in organoleptic assessment. Suggested Al prompt: “Diagram
of organoleptic properties including appearance, texture, flavour, aroma, colour.” Search
string: “organoleptic properties diagram OER.”

o [ Plate 3.1: Importance of organoleptic assessment in consumer testing. Suggested Al
prompt: “Image of consumers evaluating food samples in sensory testing session.” Search
string: “organoleptic assessment consumer testing OER.”

e Figure 3.2: Appearance and colour in food evaluation. Suggested Al prompt: “Diagram of
food appearance and colour variations in sensory evaluation.” Search string: “food
appearance colour sensory evaluation OER.”

e Plate 3.2: Examples of food textures and mouthfeel. Suggested Al prompt: “Image showing
crisp chips, creamy ice cream, chewy bread to illustrate food textures.” Search string:
“food texture mouthfeel examples OER.”
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e Figure 3.3: Flavour and aroma in food evaluation. Suggested Al prompt: “Diagram showing
integration of taste and aroma forming flavour perception.” Search string: “flavour aroma
integration diagram OER.”

e Figure 3.4: Descriptive sensory analysis in practice. Suggested Al prompt: “Diagram of
trained sensory panel describing food attributes.” Search string: “descriptive sensory
analysis food OER.”

e Plate 3.3: Hedonic testing with consumer panels. Suggested Al prompt: “Image of
consumers rating food samples using hedonic scale.” Search string: “hedonic testing
sensory evaluation OER.”

e Figure 3.5: Difference and ranking tests in sensory evaluation. Suggested Al prompt:
“Diagram of triangle test and ranking test procedures in sensory evaluation.” Search string:
“triangle test ranking test sensory evaluation OER.”

e Figure 3.6: Organoleptic assessment in quality control. Suggested Al prompt: “Diagram
showing sensory testing integrated into food quality control.” Search string: “organoleptic
assessment quality control diagram OER.”

¢ Plate 3.4: Consumer acceptability studies in practice. Suggested Al prompt: “Image of
consumers tasting and rating food samples.in acceptability study.” Search string:
“consumer acceptability sensory testing OER.”

Series 4: Statistical Interpretation In Sensory Testing
Series outline
e Part4.1: Introduction to statistics in sensory testing
o. Sub-Part4.1.1: Role of statistics in sensory science
o Sub-Part 4.1.2: Common statistical terms and concepts
o Part4.2: Statistical methods for sensory data
o Sub-Part4.2.1: Descriptive statistics
o Sub-Part 4.2.2: Inferential statistics
o Sub-Part 4.2.3: Significance testing and p-values

e Part 4.3: Application of statistical tools in sensory evaluation

-
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o Sub-Part4.3.1: Analysing hedonic test data

o Sub-Part4.3.2: Interpreting difference and ranking tests
e Part4.4: Practical implications for product development

o Sub-Part4.4.1: Using statistics for quality assurance

o Sub-Part4.4.2: Linking statistical results to consumer preferences

Introduction

Statistical interpretation is a cornerstone of sensory testing because it transforms raw sensory
data into meaningful insights. Sensory evaluation often involves collecting responses from trained
panels or consumers, and without statistical tools, these responses remain subjective and difficult
to compare. Statistics allow food scientists to identify patterns;measure differences, and draw
reliable conclusions about product quality and consumer preferences.

The aim of this Series is to help you understand the roleof statistics in sensory science, explore key
statistical methods, and learn how to apply these tools to interpret sensory data effectively.

We shall commence this Series by introducing the role of statistics in sensory testing and clarifying
common statistical terms and concepts. Next, we will examine statistical methods for sensory
data, including descriptive statistics, inferential statistics, and significance testing. Following that,
we will explore the application of statistical tools in sensory evaluation, focusing on hedonic test
data and difference/ranking tests. Finally, we will conclude with the practical implications of
statistical interpretation, highlighting its role in quality assurance and linking results to consumer
preferences.

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

o SLO 4.1 explain the role of statistics in sensory science and define common statistical
terms,

e /SLO 4.2 describe and apply statistical methods such as descriptive and inferential
statistics,

o SLO 4.3 interpret sensory data using tools like hedonic tests and difference/ranking tests,
and

e . SLO 4.4 evaluate the practical implications of statistical interpretation in product
development, quality assurance, and consumer preference studies.

4.1 Introduction To Statistics In Sensory Testing

-
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4.1.1 Role of statistics in sensory science

Statistics provide the framework for analysing sensory data, ensuring that conclusions are
objective and reliable. In sensory testing, responses from panels or consumers can vary widely,
and statistics help to summarise these responses, identify trends, and determine whether
differences between products are significant. Without statistical tools, sensory results would
remain subjective and potentially misleading. For example, statistics can confirm whether/a new
flavour formulation is genuinely preferred over an existing one, rather than relying on anecdotal
impressions.

Fillin the blank: Statistics ensure that conclusions drawn from sensory testing are and
reliable.

INTEGRATING SENSORY TESTING & STATISTICAL ANALYSIS

PANELISTS IN SENSORY BOOTHS DATA CLEANING | | DESCRIPTIVE STATISTICS

\v4 ‘ H ]
panelist |
(outlier) Mean Standard Deviation
<C
g " INFERENTIAL STATISTICS
=
T ] 2
HEDONIC RATINGS |_%=[ ErEE i @
Like/Dislike @ A R : -
e UL :
——— ANOVA T-TEST
,(INTENSITY SCALES| | J vt
0-1,4 MULTIVARIATE ANALYSIS
J G8
| (111 | |
DESCRIPTIVE || || cs cs
LEADERSHIP b S oeoriLes 2 : FLAVOUR PERCEPTION
, R o o PRODUCT PREFERENCE
RAW DATA ARASE ECD) SADAKGIART MARKET ACCEPTANCE

Diagram showing the role of statistics in transforming raw sensory data into meaningful insights.
Figure 4.1: Role of statistics in sensory science

4.1.2 Common statistical terms and concepts

Several common statistical terms are frequently used in sensory testing:
o Mean: The average value of responses.
e  Median: The middle value when responses are ordered.
e Standard deviation: A measure of variability in responses.

e Significance level (p-value): Indicates whether observed differences are likely due to
chance.

e Sample size: The number of participants in a test, which affects reliability.
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Understanding these terms is essential for interpreting sensory data correctly. For instance, a low
standard deviation suggests that panelists agreed closely on their ratings, while a high standard
deviation indicates varied opinions.

Fillin the blank: A measure of variability in responses is called the deviation.

UNDERSTANDING MEAN, MEDIAN, AND STANDARD DEVIATION IN SENSORY DATA

TASTE INTENSITY SCORES (e.g., BITTERNESS) - N=50 (1. MEAN (Average Score) i
MEAN (i) (oot | Se)
Q@i = — B85 T
“ Normanzl distribution

Panelist

Mean & Median overlap ! Arithmetic average of all data points.

laster in perfect distribution

2. MEDIAN (Middle Score)

STANDARD DEVIATION (o) Sooeel o

KEY
1. Rating: Intensity
2. Collonatnt molecules

3. Sinient mocecular
4. tastant Ve .
o includes
~ARO The middle value when data is sorted sequentially.
Me?n & Medifan 68% of scores L q y. )
overlap in perfect ( N
distribution N 3. STANDARD DEVIATION (Spread of Data)
¥|\ Low g High o
= - i d (Varied Panel)

KEy: = Tastant [ Mean & Median overlap — Histogram _‘i&b&'

Histant [ Normal-clow distribution ~ [C] Standard deviation S x
; A measure of how much individual data points
Rating: 1 (None) to 10 (Extremely) vary from the mean.
\ J
o ER FREE RESOURCE mean median standard deviation sensory testing OER

Image showing a simple chart with mean, median, and variability illustrated. Plate 4.17: Common
statistical terms in sensory testing

Pilot questions 4.1
1. Why are statistics important in sensory science?
2. Define the term “mean” in the context of sensory data.
3. What does standard deviation measure?
4. Whatis the significance level (p-value) used for?

5. Howdoes sample size affect the reliability of sensory testing?

4.2 Statistical Methods For Sensory Data
4.2.1 Descriptive statistics

Descriptive statistics summarise sensory data to provide a clear picture of panel or consumer
responses. Common measures include the mean, median, mode, and standard deviation. For
example, if 50 consumers rate a juice sample on a 9-point hedonic scale, the mean score shows
the average liking, while the standard deviation indicates how consistent the ratings are.
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Descriptive statistics are the first step in analysing sensory data because they reveal overall trends
and variability.

Fillin the blank: The average value of responses in sensory testing is called the

DESCRIPTIVE STATISTICS IN SENSORY TESTING:

Mean, Median, Mode, and Standard Deviation of Sensory Ratings

(3 G 2\
SENSORY ATTRIBUTE RATINGS (1-9 Scale) ) » UNDERSTANDING DISPERSION:
Sample A (e.g., Bitterness) Standard Deviation (SD)
—— Sample: Low §D : ASampIe: High %[f)fﬂ
N i t, e.g., t t, e.g., Off-
, _{)Ib Medlan MOde in : (Hig greeme e.g., Sweetness) : (Low greeme;\ s;g avor)
A A central point The tallest column g g TN
- is with ratings. | of plans used to E; .5;; ft\ 18D
o 6 - M : contributions na 2 2 2SD
= ean B sensory riatings 2?2 S? L AN
—— 27 o a
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e 51 themeanisaiant Lo . 0
@ onemybalanc ratings. N 2 3 4 5§ k 6 7 8 9 10 01 2 3 4 5 ‘6 7 8 9 10
5 \ Sensory Attribute (1-99) Sample Attributes
2 44 o i3
= 5P Standard Deviation - Ctentifies standard deviation.
b~ 3 i = Standard Deaviation (SD (1 SD) for a miot and sweetting
> 1 \_ inanification of standard clera increases. i
o
g 2 4 @ p Overall sensory profiles inr overall sensory profile: Y
‘% s [k = s z . Nz:enanre “5':."""“
7 [ s 20 w7 19 i >
1 2 70 75 15 13| Acceptance %0\\’ Bittemess Acceptance /;g Ny Bitiermess
| B [& [
0 ] v e e M- .
Total 9 [X] 5 9.2 11
0 1 2 3 4 5 6 7 8 9 1-9 Note: Exmnyr late dataf with - Chaaamnr N— Roeetance -
i i - i ] il otes: Chart/sleected in descriptive sensory analysis,
e sensory A“"bl“e Ratmgs (1 9 scale) i e g over?dhs::(s;cég)pro i application in descriptive sensory analysis i i

Diagram showing mean, median, and variability in.sensory ratings. Figure 4.2: Descriptive statistics
in sensory testing

4.2.2 Inferential statistics

Inferential statistics go beyond summarising data; they allow researchers to make predictions or
generalisations about a'larger population based on sample results. Techniques such as t-tests,
ANOVA (Analysis of Variance), and.regression analysis are commonly used in sensory science. For
example, ANOVA can determine whether differences in flavour ratings between three yoghurt
formulations are statistically significant. Inferential statistics are crucial for validating whether
observed differences are meaningful or due to chance.

Fillin the blank: ANOVA is a statistical method used to test differences between or more
groups.
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ANOVA SENSORY EVALUATION DIAGRAM: COMPARING FOOD SAMPLES

1. SENSORY RATINGS & 3. RESULTS INTERPRETATION
' 2. ANOVA STATISTICAL ANALYSIS ’
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RAW SENSORY DATA 5 OO

Image showing comparison of sensory ratings across multiple product samples using ANOVA.
Plate 4.2: Inferential statistics in sensory.evaluation

4.2.3 Significance testing and p-values

Significance testing helps determine whether differences in sensory data are statistically
meaningful. The p-value is a key indicator: if the p-value is less than a chosen threshold
(commonly 0.05), the difference is considered statistically significant. For example, if a new biscuit
flavour scores higher than the original with a p-value of 0.03, researchers can conclude that the
preference is unlikely due to chance. Significance testing ensures that product development
decisions are based onreliable evidence.

Fillin the blank: A difference is considered statistically significant if the p-value is less than
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THE P-VALUE THRESHOLD IN SENSORY (@) ALPHA (@)
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Diagram showing significance testing with p<valuesin sensory evaluation. Figure 4.3: Significance
testing in sensory data

Pilot questions 4.2

1. Whatis the purpose of descriptive statistics in sensory testing?

2. Define inferential statistics and give one example used in sensory science.
3. What does ANOVA test in sensory evaluation?

4. Whatistheroleof p-values in significance testing?

5. Atwhatthreshold is a difference usually considered statistically significant?

4.3 Application Of Statistical Tools In Sensory Evaluation
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4.3.1 Analysing hedonic test data

Hedonic test data are collected when consumers rate how much they like or dislike a product,
often using a 9-point scale. Statistical tools such as calculating the mean, standard deviation, and
conducting t-tests or ANOVA help researchers interpret these ratings. For example, if two biscuit
flavours are tested, a t-test can determine whether the difference in average liking scores is
statistically significant. This ensures that product development decisions are based on evidence
rather than assumptions.

Fillin the blank: Consumer ratings of liking or disliking a product are called test data.

HEDONIC SCALE DATA COLLECTION  STATISTICAL ANALYSIS STEPS RESULTS INTERPRETATION
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Diagram showing hedonic scale ratings analysed with statistical tools. Figure 4.4: Statistical
analysis of hedonic test data

4.3.2 Interpreting difference and ranking tests

Difference and ranking tests generate data that must be statistically interpreted to confirm
whether consumers can perceive differences between products or prefer one over another. For
example, in atriangle test, statistical tables are used to determine whether the number of correct
identifications exceeds the threshold for significance. Ranking test data can be analysed using
non-parametric methods such as Friedman’s test to identify preference order. These
interpretations are vital in quality control and product comparison.

Fillinthe blank: In ranking tests, products are ordered according to consumer
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STATISTICAL ANALYSIS OF SENSORY DATA: TRIANGLE AND RANKING TESTS

SECTION 1: TRIANGLE TEST (Discrimination)

SECTION 2: RANKING TEST (Affective or Intensity)
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Image showing triangle test results and ranking testdata being analysed statistically. Plate 4.3:
Statistical interpretation of difference and ranking tests

Pilot questions 4.3

1. Whattype of data is collected in'hedonic testing?

2.

4.4 Practical Implications For Product Development

4.4.1 Using statistics for quality assurance

What is the purpose of interpreting difference tests?

Which statistical tools can be used to analyse hedonic test data?

Name one statistical method used to analyse ranking test data.

Why is statisticalinterpretation important in product comparison?

Statistical interpretation is essential in quality assurance, ensuring that food products
consistently meet sensory standards. By applying statistical tools to sensory data, food scientists
can detect deviations in flavour, texture, or aroma across production batches. For example, if a
biscuit batch scores significantly lower on crispness compared to previous batches, statistical
analysis highlights the issue, prompting corrective action. This systematic approach maintains
product consistency and strengthens consumer trust.

Fillin the blank: Applying statistical tools to sensory data helps maintain product
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SENSORY EVALUATION INPUTS SENSORY DATA ANALYSIS & STATISTICS
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Diagram showing integration of sensory dataanalysis into quality assurance processes. Figure 4.5:
Statistics in food quality assurance

CONSUMER
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STATISTICAL PROCESS CONTROL (SPC)

4.4.2 Linking statistical results to consumer preferences

Statistics also help link sensory results'directly to consumer preferences, guiding product
development decisions. Hedonic test data, difference tests, and ranking tests provide numerical
evidence of what consumers like or dislike. Forinstance, if statistical analysis shows that
consumers significantly prefer a new fruit drink formulation, the company can confidently launch
it. Linking statistical results'to preferences ensures that product innovation aligns with market
demand and reduces the risk of failure.

Fillin the blank: Linking statistical results to consumer ___ ensures product innovation
aligns with market demand.
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Image showing consumers tasting food samples with statistical charts summarising preferences.
Plate 4.4: Linking sensory statistics to consumer preferences

Pilot questions 4.4
1. How does statistical interpretation support quality assurance in food production?
2. Give an example of how statistics can detect deviations in sensory attributes.
3. Whatis the role of statistics in linking sensory results to consumer preferences?
4. Why is statistical evidence important in product development decisions?

5. How does linking statisticalresults to preferences reduce the risk of product failure?

Series summary

This Series has focused on the statistical interpretation of sensory testing, showing how raw
sensory data can be transformed into meaningful insights. We began with the role of statistics in
sensory science and introduced common statistical terms. We then explored statistical methods,
including descriptive and inferential statistics, as well as significance testing. Following that, we
examined applications of statistical tools in sensory evaluation, such as analysing hedonic test
data and interpreting difference/ranking tests. Finally, we discussed practical implications for
product development, highlighting how statistics support quality assurance and link results to
consumer preferences.

By completing this Series, you should now be able to explain the role of statistics in sensory
science, apply descriptive and inferential methods, interpret sensory data using hedonic and
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difference tests, and evaluate the practical implications of statistical interpretation in product
development.

Glossary of terms

¢ ANOVA (Analysis of Variance): A statistical method used to test differences between three
or more groups.

o Descriptive statistics: Methods that summarise sensory data, such as mean, median, and
standard deviation.

o Difference tests: Sensory methods used to determine whether consumers can perceive
differences between products.

¢ Friedman’s test: A non-parametric statistical method used to analyse ranking test data.

o Hedonic test data: Consumer ratings of liking or disliking a product, often on a 9-point
scale.

¢ Inferential statistics: Methods that allow generalisations about/a population based on
sample data.

e Mean: The average value of responses.

¢ p-value: A measure used in significance testing to determine whether differences are
statistically meaningful.

e Quality assurance: Processes that ensure food products consistently meet sensory and
quality standards.

e Standard deviation: A measure of variability in responses.
Concept check questions [Series 4]
Objective questions
1. Whatis theaverage value of responses in sensory testing called? (Linked to SLO 4.1)

2. /Which statistical method is used to test differences between three or more groups? (Linked
to SLO4.2)

3. Atwhatthreshold is a difference usually considered statistically significant? (Linked to SLO
4.2)

Short-answer questions
4. Explain why statistics are important in sensory science. (Linked to SLO 4.1)

5. Define hedonic test data and give one example. (Linked to SLO 4.3)
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6. Whatis the purpose of difference and ranking tests in sensory evaluation? (Linked to SLO
4.3)

Long-answer questions

7. Analyse the role of inferential statistics in sensory testing, using examples. (Linked to SLO
4.2)

o Basicresponse: Learners should explain that inferential statistics allow
generalisations and test differences.

o Value-added response: Outstanding learners may discuss specific methods such
as t-tests, ANOVA, or regression analysis.

8. Evaluate the practical implications of statistical interpretation in product development,
focusing on quality assurance and consumer preferences. (Linked to SLO 4.4)

o Basicresponse: Learners should mention that statistics ensure consistency and
measure consumer preferences.

o Value-added response: Outstanding learners may discuss how statistical evidence
reduces risk and supports innovation.

Answers to Concept Check Questions [Series 4]

1. Mean.
2. ANOVA.
3. 0.05.

4. Statistics ensure objectivity, reliability, and meaningful interpretation of sensory data.

5. Hedonic test data are consumer ratings of liking/disliking, e.g., rating a juice on a 9-point
scale.

6. They confirm whether differences are perceptible and rank products by preference.

7./ Basic: Inferential statistics test differences and allow generalisations, e.g., ANOVA
comparing yoghurt formulations. Value-added: Regression analysis can predict consumer
liking based on sensory attributes.

8. Basic: Statistics ensure product consistency and measure preferences. Value-added: They
reduce risk, guide innovation, and align products with market demand.

Answers to Pilot Questions [Series 4]
1. Statistics make sensory conclusions objective and reliable.
2. Mean.

-
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3. Standard deviation.

4. To test whether differences are due to chance.

5. Larger sample sizes increase reliability.

6. Tosummarise sensory data.

7. Inferential statistics; e.g., ANOVA.

8. Three or more groups.

9. Lessthan 0.05.

10. Hedonic test data.

11. Mean, standard deviation, t-test, ANOVA.

12. To confirm perceptible differences.

13. Friedman’s test.

14. Products are ordered by preference.

15. To ensure consistency in production.

16. Example: detecting lower crispness in biscuits.

17. Linking results to consumer preferences.

18. Example: fruit drink formulation preferred statistically.

19. Statistical evidence/supports confident product launches.

20. It reduces risk of failure by aligning with demand.
References and Attributions [Series 4]

o Figure 4.1: Role of statistics in sensory science. Suggested Al prompt: “Diagram showing
sensory data collection and statistical analysis leading to conclusions.” Search string:
“statistics in sensory testing diagram OER.”

e  Plate 4.1: Common statistical terms in sensory testing. Suggested Al prompt: “Illustration
showing mean, median, and standard deviation in sensory data.” Search string: “mean
median standard deviation sensory testing OER.”

e Figure 4.2: Descriptive statistics in sensory testing. Suggested Al prompt: “Diagram
showing mean, median, mode, and standard deviation in sensory ratings.” Search string:
“descriptive statistics sensory testing OER.”
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e Plate 4.2: Inferential statistics in sensory evaluation. Suggested Al prompt: “Image showing
ANOVA comparison of sensory ratings across multiple food samples.” Search string:
“ANOVA sensory evaluation diagram OER.”

e Figure 4.3: Significance testing in sensory data. Suggested Al prompt: “Diagram showing p-
value threshold in sensory evaluation significance testing.” Search string: “p-value
significance testing sensory evaluation OER.”

o Figure 4.4: Statistical analysis of hedonic test data. Suggested Al prompt: “Diagram
showing hedonic scale ratings analysed with mean and t-test.” Search string: “hedonic test
data statistical analysis OER.”

e Plate 4.3: Statistical interpretation of difference and ranking tests. Suggested Al prompt:
“Image showing triangle test and ranking test data analysed statistically.” Search string:
“triangle test ranking test statistical analysis OER.”

o Figure 4.5: Statistics in food quality assurance. Suggested Al prompt: “Diagram showing
sensory data analysis integrated into food quality assurance.” Search string: “statistics
sensory evaluation quality assurance OER.”

o Plate 4.4: Linking sensory statistics to consumer preferences. Suggested Al prompt: “Image
of consumers tasting food samples with charts summarising preferences.” Search string:
“consumer preferences sensory statistics OER.”

Series 5: Sensory Evaluation In Marketing And Research
Series outline
e Part5.1: Introduction to sensory evaluation in marketing
o. Sub-Part5.1.1: Role of sensory evaluation in consumer behaviour
o Sub-Part5.1.2: Importance in product positioning and branding
e Part5.2: Sensory methods in market research
o Sub-Part5.2.1: Consumer panels and preference testing
o Sub-Part5.2.2: Hedonic scaling in marketing studies
o Sub-Part5.2.3: Sensory profiling for competitive analysis

e Part5.3: Linking sensory data to marketing strategies

-
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o Sub-Part 5.3.1: Translating sensory results into consumer insights
o Sub-Part5.3.2: Using sensory evaluation in product innovation

e Part5.4: Practical applications in industry
o Sub-Part5.4.1: Case studies of sensory-driven marketing

o Sub-Part5.4.2: Challenges and future trends

Introduction

Sensory evaluation is not only a scientific tool but also a powerful instrument in marketing and
research. It bridges the gap between product development and consumer perception, ensuring
that food products are aligned with market expectations. By systematically studying how
consumers respond to sensory attributes such as flavour, texture, and aroma, companies can
position their products more effectively, strengthen branding, and gain a competitive edge.

The aim of this Series is to highlight the role of sensory evaluation in marketing and research,
explain the methods used in consumer studies, and show how sensory data can be translated into
actionable marketing strategies and industry applications.

We shall commence this Series by introducing the role of sensory evaluation in marketing, focusing
on consumer behaviour and product positioning. Next, we will examine sensory methods in market
research, including consumer panels, hedonic scaling, and sensory profiling. Following that, we
will explore how sensory data can be linked tomarketing strategies, translating results into
consumer insights and product innovation. Finally, we will conclude with practical applications in
industry, reviewing case studies and discussing challenges and future trends.

Series Learning Outcomes
Upon completing this Series, you should be able to:
e SLO 5.1 explain the role of sensory evaluation in marketing and consumer behaviour,

e SLO 5.2 describesensory methods used in market research, including consumer panels,
hedonic scaling, and profiling,

e SLO .3 interpret how sensory data can be linked to marketing strategies and product
innovation, and

e  SLO 5.4 evaluate practical applications of sensory evaluation in industry, including case
studies and future trends.

5.1 Introduction To Sensory Evaluation In Marketing

5.1.1 Role of sensory evaluation in consumer behaviour

-
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Sensory evaluation plays a crucial role in shaping consumer behaviour. Consumers often make
purchasing decisions based on sensory appeal—how a product looks, smells, tastes, or feels. For
example, a brightly coloured beverage may be perceived as refreshing, while a creamy texture in
dairy products signals indulgence. Sensory evaluation helps marketers understand these
perceptions and design products that align with consumer expectations.

Fillin the blank: Consumers often make purchasing decisions based on appeal.
COMPREHENSIVE SENSORY EVALUATION FRAMEWORK: ATTRIBUTES TO BEHAVIOUR
SENSORY ATTRIBUTES CONSUMER PERCEPTION CONSUMER BEHAVIOUR
VISION & COLOR & PROCESING OUTCOMES
@ Satain : ‘ PURCHASE DECISION
« Brightness S 1 + Selection at point-of-sale
« Presentation SENSORY RECEPTORS } —O + Willingness to pay
& PERCEPTION
AROMA & FLAVOR ) « Processing signals

- Odor-active compounds ”‘ from all 5 senses PRODUCT CHOICE
: : Tg;(:e?gga""l?:ny' Flavor Preferences + Brand loyalty

itter, Umam? * Switch behavior

* Retro-nasal offaction | * Re-purchase intent

. ‘. COGNITIVE COGNITIVE

TEXTURE & MOUTHFEEL = os EVALUATION EVALUATION
«Viscosity * Memory « Liking/Disliking E CONSUMPTION & USAGE
« Creaminess no ~ A» - Expectation + Pleasure Yy - Frequency of use

« Crispiness TextureRatings | = Quality Judgment + Emotion (e.q. {
Ha(gness ‘ - \\ « Brand Association, Exc?lté%eﬁ)g' * Portion size

« Astringency

SENSORY AT TRIBUTES

SOUND (AUDITION)

Q = Crunch
5, Slzzle
Packagmg noise
—  TEMPERATURE
= +Served temperature
= «Thermal sensation

Diagram showing the link between sensory attributes and consumer behaviour. Figure 5.1: Sensory
evaluation influencing consumer behaviour

SATISFACTION &
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£ 08 W =2 e
+ Emotion (e.g., . Repeatpurchase
Comfort, Excitement)

5.1.2 Importance in product positioning and branding

Sensory evaluation is also vital in product positioning and branding. Companies use sensory
insights to differentiate their products in competitive markets. For instance, a coffee brand may
highlight its rich aroma as a unique selling point, while a snack company may emphasise crispness
as part of its brand identity. Sensory evaluation ensures that these attributes are consistently
delivered, reinforcing brand promises and consumer loyalty.

Fillin'the blank: Sensory evaluation helps companies differentiate their products in
markets.
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SENSORY EVALUATION LAB OER INITIATIVE

PRODUCT BRANDING &
CONSUMER PERCEPTION

Aroma

AROMA:
Deep roasted, hints of dark
dark chocolate and jasmine.

OLFACTORY PROFILE:
Complex and inviting.

Toasted grains, subtle
notes of rosemary
and sea salt.

CRISPNESS

TEXTURE:
Distinctive shattering
sound, audible crunch. |

Evaluation by
Sensory Lal
OER

| AROMA: © | | VISUAL: ‘
Toasted grains, subtle notes Uniformly dark, oily sheen
‘ of rosemary and sea salt. | indicates quality roast

Image showing branded products emphasising sensory attributes like aroma, crispness, or flavour.
Plate 5.1: Sensory evaluation in product positioning and branding

Pilot questions 5.1
1. Why is sensory evaluation important in understanding consumer behaviour?
2. Give an example of how sensory appeal influences purchasing decisions.
3. How does sensory evaluation support product positioning?
4. Whatrole does sensory evaluation play in branding?

5. Why is consistency in sensory attributes important for consumer loyalty?

5.2 Sensory Methods In Market Research
5.2.1 Consumer panels and preference testing

Consumer panels are groups of individuals selected to evaluate products based on sensory
attributes. They provide valuable insights into consumer preferences, helping companies
understand how products are perceived in real-world contexts. Preference testing within these
panels involves comparing products to determine which is most liked. For example, a beverage
company may test three juice flavours with a panel to identify the most preferred option.

Fill in the blank: Groups of individuals selected to evaluate products based on sensory attributes
are called consumer
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CONSUMER PANELS: EVALUATING FOOD SAMPLES AND RECORDING PREFERENCES
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Diagram showing consumer panels evaluating food samples and recording preferences. Figure 5.2:
Consumer panels in market research

5.2.2 Hedonic scaling in marketing studies

Hedonic scaling is widely used in marketing research to measure consumer liking or disliking of
products. The 9-point hedonic scale ranges from “like extremely” to “dislike extremely.” This
method provides quantitative data that can be statistically analysed to guide product development
and marketing strategies. For instance, if a new snack flavour scores significantly higher on the
hedonic scale than existing flavours, marketers can confidently promote it as a preferred option.

Fillin the blank: The 9-point scale used to measure consumer liking or disliking is called the

scale.
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sensory Evaluation Study

() OER

Image showing consumers rating food samples usinga hedonic scale. Plate 5.2: Hedonic scaling in
marketing studies

5.2.3 Sensory profiling for competitive analysis

Sensory profiling involves creating detailed descriptions of a product’s sensory attributes, often
using trained panels. In marketing, sensory profiling helps companies compare their products with
competitors, identifying strengths and weaknesses. For example, a chocolate brand may profile its
product as “rich, smooth, and moderately sweet,” while a competitor’s product may be “intensely
bitter with a coarse texture.” Such comparisons guide strategic positioning in the marketplace.

Fillin the blank: Creating detailed descriptions of a product’s sensory attributes is called sensory
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OER ' SENSORY PROFILING: COMPETITIVE ANALYSIS OF FOOD PRODUCTS

SENSORY ATTRIBUTES COMPARATIVE SENSORY PROFILE: PROFILING METHODOLOGY
DEFINED CHOCOLATE CHIP COOKIES
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Sweetness —e—Brand A & TRAINING E
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agents. d ~e—Brand C
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27" during biting. \\ / =
+ \
Chocolate Flavor @ \ T~ DATA ""
; N I COLLECTION
Intensity and quality of Buttery |, / Chocolate Flavor
cocoa notes. Aroma Richness ‘
STATISTICAL
T Buttery Aroma SENSORY SCORECARD & OVERALL LIKIN{G. » o AN ALYSIS ANOVA
@ Scent of butter and Attribute m © BrandB O | C Brand € O
baked notes. Sweetness w 8(high) 5 moderate t 7 mgh)
Crunchiness 6 (moderate) | £F 9 (high) 5 (low) INEEI;‘:FB(E;I‘&R((;)N
Salt Balance Chocolate Richness W 7 (high) 5 moderate | @ 9 high) =@
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| Overall Liking Score =100|  8.2/10 © | @ 8.9/10@ | @ 7.6/10 @ | m OER INITIATIVE

Diagram showing sensory profiling of competing products. Figure 5.3: Sensory profiling for
competitive analysis

Pilot questions 5.2
1. What are consumer panels, and why are they important in market research?
2. Define preference testing with an example.
3. Whatis the purpose of hedonic scaling in marketing studies?
4. How many points are typically used in the hedonic scale?

5. Explain how:sensory profiling supports competitive analysis.

5.3 Linking Sensory Data To Marketing Strategies
5.3.1 Translating sensory results into consumer insights

Sensory results provide marketers with direct insights into consumer preferences. By analysing
hedonic scores, difference tests, and sensory profiles, companies can identify which product
attributes drive consumer liking. For example, if consumers consistently rate a beverage higher for
“refreshing flavour” and “bright colour,” marketers can highlight these attributes in advertising
campaigns. Translating sensory results into insights ensures that marketing strategies are
evidence-based and resonate with consumer expectations.

Fillin the blank: Translating sensory results into consumer ensures marketing strategies
are evidence-based.
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SENSORY DATATO CONSUMER INSIGHTS: DRIVING MARKETING STRATEGY
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Diagram showing sensory data being converted into consumer insights for marketing. Figure 5.4:
Translating sensory results into consumer insights

5.3.2 Using sensory evaluation in product innovation

Sensory evaluation is also a driver of product innovation. Companies use sensory data to refine
existing products or develop new ones that meet emerging consumer needs. For instance, if
sensory testing reveals that consumers prefer less sweetness in beverages, a company may launch
areduced-sugar variant. Similarly, sensory profiling can inspire new flavour combinations that
differentiate products in competitive markets. Linking sensory evaluation to innovation ensures
that product development is guided by consumer demand rather than guesswork.

Fillin the blank: Sensory evaluation guides product by aligning development with
consumer demand.
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Image showing product innovation driven by sensory evaluation results. Plate 5.3: Sensory
evaluation in product innovation

Pilot questions 5.3
1. How can sensory results be translated into consumer insights?
2. Give an example of how sensory attributes influence marketing campaigns.
3. Whatrole does sensory evaluation play in product innovation?
4. How can sensory data guide the development of new product variants?

5. Why is linking sensory evaluation to innovation important in competitive markets?

5.4 Practical Applications In Industry
5.4.1 Case studies of sensory-driven marketing

Case studies demonstrate how sensory evaluation directly influences marketing success. For
example, an ice cream company may discover through sensory testing that consumers prefer a
creamier texture and stronger vanilla aroma. By highlighting these attributes in advertising and
packaging, the company strengthens its brand appeal. Similarly, beverage companies often use

sensory insights to launch new flavours that resonate with regional preferences, ensuring higher
market acceptance.

Fillin the blank: Case studies show how sensory evaluation influences success.
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Diagram showing case studies where sensory evaluation shaped product marketing strategies.
Figure 5.5: Case studies of sensory-driven marketing

5.4.2 Challenges and future trends

Despite its benefits, sensory evaluation in marketing faces challenges such as cultural differences
in taste preferences, high costs of conducting large-scale consumer panels, and the need for
trained evaluators. However, future trends point towards integrating sensory evaluation with digital
tools, artificial intelligence, and.virtual reality to simulate consumer experiences. These
innovations promise faster,/more cost-effective, and globally adaptable sensory research

methods.

Fillin the blank: Future trends in sensory evaluation include integration with

virtual reality.

tools and
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Image showing future trends in sensory evaluation, including digital tools and Al integration. Plate
5.4: Challenges and future trends in sensory evaluation

Pilot questions 5.4
1. Give an example of a case study where sensory evaluation influenced marketing success.
2. What challenges are associated with sensory evaluation in marketing?
3. How do cultural differences affect sensory evaluation results?
4. What future trends are emerging in sensory evaluation research?

5. Why is integrating digital tools important for the future of sensory evaluation?

Series summary

This Series has explored the role of sensory evaluation in marketing and research, showing how
sensory insights guide consumer behaviour, product positioning, and branding. We examined
sensory methods'in market research, including consumer panels, hedonic scaling, and sensory
profiling. We then discussed how sensory data can be linked to marketing strategies, translating
results into consumer insights and driving product innovation. Finally, we looked at practical
industry applications, highlighting case studies and considering challenges and future trends.

By completing this Series, you should now be able to explain the role of sensory evaluation in
marketing, describe sensory methods in market research, interpret sensory data for marketing
strategies, and evaluate practical applications in industry.

Glossary of terms
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e Brand positioning: The strategy of differentiating a product in the market based on sensory
or other attributes.

¢ Consumer panels: Groups of individuals selected to evaluate products based on sensory
attributes.

¢ Hedonic scaling: A 9-point scale used to measure consumer liking or disliking of products.
e Preference testing: Comparing products to determine which is most liked by consumers.
¢ Sensory profiling: Creating detailed descriptions of a product’s sensory attributes.

e Consumer insights: Information derived from sensory data that explains consumer
preferences and behaviours.

¢ Productinnovation: Developing new or improved products based on sensory evaluation
results.

¢ Case studies: Real-world examples showing how sensory evaluation influences marketing
success.

o Future trends: Emerging practices such as‘digital tools; Al, and virtual reality in sensory
evaluation.

Concept check questions [Series 5]
Objective questions
1. What scale is commonly used to measure consumer liking or disliking? (Linked to SLO 5.2)

2. Groups of individuals selected to evaluate products are called consumer
(Linked to SLO 5.2)

3. Sensory profiling creates detailed descriptions of a product’s attributes. (Linked
to SLO 5:2)

Short-answer questions
4./ Explain how sensory evaluation influences consumer behaviour. (Linked to SLO 5.1)
5. Give an example of how sensory evaluation supports branding. (Linked to SLO 5.1)
6. Whatis the purpose of preference testing in market research? (Linked to SLO 5.2)

Long-answer questions

7. Analyse how sensory data can be translated into consumer insights for marketing
strategies. (Linked to SLO 5.3)

o Basicresponse: Learners should explain that sensory results highlight consumer
preferences.
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o Value-added response: Outstanding learners may discuss how insights shape
advertising campaigns and product positioning.

8. Evaluate the practical applications of sensory evaluation in industry, using case studies
and future trends. (Linked to SLO 5.4)

o Basicresponse: Learners should mention that sensory evaluation guides product
launches and branding.

o Value-added response: Outstanding learners may discuss challenges such as
cultural differences and innovations like Al and VR.

Answers to Concept Check Questions [Series 5]
1. Hedonic scale.
2. Panels.
3. Sensory.
4. It shapes purchasing decisions by influencing perceptions of flavour, texture, and aroma.
5. Example: A coffee brand emphasising its rich-aroma as part of its identity.
6. To determine which product is most liked by consumers.

7. Basic: Sensory results show what.consumers prefer, e.g., refreshing flavour. Value-added:
Insights guide marketing campaigns and product positioning strategies.

8. Basic: Sensory evaluation supports product launches and branding. Value-added: Case
studies show success, while future trends like Al and VR promise innovation.

Answers to Pilot Questions [Series 5]
1. Sensory evaluation helps marketers understand consumer behaviour.
2. Example: Bright colourin beverages signals refreshment.
3. Atsupports product positioning by differentiating products.
4. |Itreinforces branding by highlighting sensory attributes.
5. Consistency builds consumer loyalty.
6. Consumer panels evaluate products.
7. Preference testing compares products to find the most liked.
8. Hedonic scaling measures liking/disliking.
9. 9 points.
10. Sensory profiling describes product attributes.
P
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11. Profiling supports competitive analysis.

12. Sensory results provide consumer insights.

13. Example: Highlighting refreshing flavour in marketing campaigns.

14. Sensory evaluation guides product innovation.

15. Example: Launching reduced-sugar beverages.

16. Linking sensory evaluation to innovation ensures competitiveness.

17. Case studies show sensory-driven marketing success.

18. Challenges include cultural differences and costs.

19. Future trends include Al and VR.

20. Digital tools make sensory evaluation faster and moreadaptable.
References and Attributions [Series 5]

o Figure 5.1: Sensory evaluation influencing consumer behaviour. Suggested Al prompt:
“Diagram showing sensory attributes like colour, flavour, texture influencing consumer
behaviour.” Search string: “sensory.evaluation consumer behaviour diagram OER.”

o Plate 5.1: Sensory evaluation in product positioning and branding. Suggested Al prompt:
“Image showing branded food products highlighting sensory attributes like aroma and
crispness.” Search string: “sensory evaluation product branding OER.”

e Figure 5.2: Consumer panels in market research. Suggested Al prompt: “Diagram showing
consumer panels evaluating food samples and recording preferences.” Search string:
“consumer panels sensory evaluation OER.”

e Plate 5.2: Hedonic scaling in marketing studies. Suggested Al prompt: “Image of
consumers rating food'samples using hedonic scale.” Search string: “hedonic scale
sensory evaluation OER.”

e [ Figure 5.3: Sensory profiling for competitive analysis. Suggested Al prompt: “Diagram
showing sensory profiling of competing food products.” Search string: “sensory profiling
competitive analysis OER.”

e Figure 5.4: Translating sensory results into consumer insights. Suggested Al prompt:
“Diagram showing sensory data converted into consumer insights for marketing strategy.”
Search string: “sensory data consumer insights marketing OER.”

e Plate 5.3: Sensory evaluation in product innovation. Suggested Al prompt: “Image showing
food product innovation guided by sensory evaluation results.” Search string: “sensory
evaluation product innovation OER.”
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e Figure 5.5: Case studies of sensory-driven marketing. Suggested Al prompt: “Diagram
showing case studies of food products shaped by sensory evaluation in marketing.” Search
string: “sensory evaluation case studies marketing OER.”

e Plate 5.4: Challenges and future trends in sensory evaluation. Suggested Al prompt: “Image
showing digital tools, Al, and virtual reality in sensory evaluation research.” Search string:
“future trends sensory evaluation Al virtual reality OER.”

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



