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techniques presented.
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Preface to the Series

Sensory evaluation is a scientific discipline used to evoke, measure, analyze and interpret
responses to products perceived through the senses of sight, smell, touch, taste and hearing
(Anonymous 1975). It is used to reveal insights into the way in which sensory properties
drive consumer acceptance and behavior and to design products that best deliver what
consumers want. It is also used at a more fundamental level to provide a wider understand-
ing of the mechanisms involved in sensory perception and consumer behavior.

Sensory evaluation emerged as a field in the 1940s. It began as simple “taste testing” typi-
cally used in the food industry for judging the quality of products such as tea, cheese, beer,
and so on. From the 1950s to the 1970s, it evolved into a series of techniques to objectively
and reliably measure sensory properties of products and was typically used to service qual-
ity assurance and product development. Through the 1980s and 1990s, the use of comput-
ers for data collection and statistical analysis increased the speed and sophistication of the
field, so that sensory, consumer, and physicochemical data could be combined to design
products that delivered to consumer needs.

Today, sensory evaluation is a sophisticated, decision-making tool that is used in partner-
ship with marketing, research and development, and quality assessment and control
throughout the product lifecycle to enable consumer-led product design and decision-
making. Its application has spread from the food industry to many others, such as personal
care, household care, cosmetics, flavors, fragrances, and the automotive industry. Although
it is already widely used by major companies in the developed market, its use continues to
grow in emerging markets, smaller companies, and new product categories, as sensory
evaluation is increasingly recognized as a necessary tool for competitive advantage.

The field of sensory evaluation will continue to evolve and it is expected that faster, more
flexible, and more sophisticated techniques will be developed. Social networking tools are
transforming the way research is undertaken, enabling direct and real-time engagement
with consumers. The use of sensory evaluation by marketing departments will continue to
grow, particularly in leveraging the link between product sensory properties and emotional
benefits for use in branding and advertising. Advances in other fields, such as genomics,
brain imaging, and instrumental analysis, will be coupled with sensory evaluation to pro-
vide a greater understanding of perception.

Owing to the rapid growth and sophistication of the field of sensory evaluation in recent
years, it is no longer possible to give anything but a brief overview of individual topics in a
single general sensory science textbook. The trend is toward more specialized sensory

xvii



xviii

Preface to the Series

books that focus on one specific topic, and to date, these have been produced in an ad hoc
fashion by different authors/editors. Many areas remain uncovered.

We, the editors, wanted to share our passion for sensory evaluation by producing a
comprehensive series of detailed books on individual topics in sensory evaluation. We are
enthusiastic devotees of sensory evaluation, who are excited to act as editors to promote
sensory science. Between us, we have over 120 years of industrial and academic experience
in sensory science, covering food, household, and personal care products in manufacturing;
food service; consultancy; and provision of sensory analysis services at local, regional, and
global levels. We have published and presented widely in the field; taught workshops, short
courses, and lecture series; and acted as reviewers, research supervisors, thesis advisors,
project managers and examiners. We have been active in many sensory-related professional
bodies, including the Institute of Food Science and Technology Sensory Science Group, of
which many of us are past Chairs, the European Sensory Science Society, of which one of
us is a past Chair, the Institute of Food Technologists, the British Standards Institute, and
ASTM International, to name but a few. As such, we are well placed to have a broad
perspective of sensory evaluation and pleased to be able to call on our network of sensory
evaluation colleagues to collaborate with us.

The book series Sensory Evaluation covers the field of sensory evaluation at an advanced
level and aims to:

e be a comprehensive, in-depth series on sensory evaluation

e cover traditional and cutting-edge techniques and applications in sensory evaluation
using the world’s foremost experts

o reach a broad audience of sensory scientists; practitioners; and students by balancing
theory, methodology, and practical application

o reach industry practitioners by illustrating how sensory can be applied throughout the
product life cycle, including development, manufacture, supply chain, and marketing

e cover a broad range of product applications, including food, beverages, personal care,
and household products.

Our philosophy is to include cutting-edge theory and methodology, as well as illustrating
the practical application of sensory evaluation. As sensory practitioners, we are always
interested in how methods are actually carried out in the laboratory. Often, key details of
the practicalities are omitted in journal papers and other scientific texts. We have encour-
aged authors to include such details in the hope that readers will be able to replicate meth-
ods themselves. The focus of sensory texts often tends to be food and beverage products
assessed using olfaction and taste. We have asked authors to take a broad perspective to
include non-food products and all the senses.

The book series is aimed at sensory professionals working in academia and industry,
including sensory scientists, practitioners, trainers, and students; and industry-based pro-
fessionals in marketing, research and development, and quality assurance/control, who
need to understand sensory evaluation and how it can benefit them. The series is suitable as:

o reference texts for sensory scientists, from industry to academia
o teaching aids for senior staff with responsibility for training in an academic or indus-
trial setting



Preface to the Series

o course books, some of which to be personally owned by students undertaking academic
study or industrial training

o reference texts suitable across a broad range of industries; for example, food, beverages,
personal care products, household products, flavors, fragrances.

The first book in the series, Sensory Evaluation: A Practical Handbook, was published in
May 2009 (Kemp et al. 2009). This book focuses on the practical aspects of sensory testing,
presented in a simple, “how to” style for use by industry and academia as a step-by-step
guide to carry out a basic range of sensory tests. In-depth coverage was deliberately kept to
a minimum. Further books in the series cover the basic methodologies used in the field of
sensory evaluation: discrimination testing, descriptive analysis (Kemp et al. 2018), time-
dependent measures of perception (Hort et al. 2017), and consumer research. They give
theoretical background, more complex techniques, and in-depth discussion on application
of sensory evaluation, while seeking to maintain the practical approach of the handbook.
Chapters include clear case studies with sufficient detail to enable practitioners to carry out
the techniques presented. Later books will cover a broad range of sensory topics, including
applications and emerging trends.

The contributors we have selected are world-renowned scientists and leading experts in
their field. Where possible, we have used originators of techniques. We have learned a lot
from them as we have worked with them to shape each book. We wish to thank them for
accepting our invitation to write chapters and for the time and effort they have put in to
making their chapters useful and enjoyable for readers.

‘We would also like to thank our publisher, Wiley Blackwell, and the team for seeing the
potential in this series and helping us bring it to fruition. We would also like to thank the
anonymous reviewers of the series for their constructive comments.
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Preface

Discrimination tests are one of the key sets of methods in a sensory scientist’s toolbox.
The aim of this book is to provide a comprehensive and up-to-date overview of the area, the
tests, and their applications.

Discrimination tests are covered in classic general sensory science texts, including
Meilgaard et al. (2016), Lawless and Heymann (2010), and Stone et al. (2020). These have
limited space to give to the topic, which makes it difficult to strike a balance between theory
and practical application. To the editors’ knowledge, there are two previous publications
devoted to discrimination tests. Bi (2015, updated from the first edition in 2008) produced
avery detailed book that thoroughly covers the statistical aspects of discrimination testing,
as well as information about consumer emotions, time intensity, and shelf-life. Rogers
(2017) edited a practical handbook for sensory scientists with chapters and case studies
dedicated to the most popular sensory discrimination tests.

The editors saw a need for a book devoted to discrimination testing that would provide
in-depth theoretical and practical coverage of traditional and recently developed
approaches, as well as cover several of the many applications of sensory science such as
food, home and personal care, and ingredient testing. In addition, the book also considers
discrimination testing with different subjects and those with differing discrimination abili-
ties, as well as replicated discrimination tests and the use of discrimination tests in deter-
mining sensory quality. The scope of this book includes history, theory, techniques and
applications of discrimination tests. The book also includes case studies to bring the appli-
cations to life, making it an essential reference for sensory scientists.

The book is structured in two sections. Section 1 is an introduction covering general top-
ics in discrimination testing, including history, general considerations, determining dis-
crimination abilities, similarity, and approaches to replicated tests. This section also delves
into Thurstonian modeling and the use of sureness judgments to quantify the size of the
sensory differences. Section 2 covers some applications of discrimination testing such as
the use of children to conduct the tests, the use of attribute-specific tests with many sam-
ples, and conducting discrimination tests in the flavors and fragrances industries.

Each chapter includes theory, psychological aspects, methodology, statistical analysis,
applications, practical considerations, case studies and examples, future developments,
and a reference list. The aim is to give a balance between theory and practice, with enough
theory for readers to fully understand the background and underlying mechanisms of the
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technique, and in many instances enough detail to enable the reader to carry out the
methodology.

We thank all authors for giving their time and effort to their chapter despite their busy
schedules, and for their patience with the process.

We hope you find this book as interesting and beneficial to read as we did to produce.

Lauren Rogers
Tracey Hollowood
Joanne Hort
Sarah E. Kemp
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1.1 Introduction

Sensory discrimination tests are methodologies used in fields such as foods and beverages,
home and personal care, cosmetics, and consumer goods to assess whether two samples are
perceptibly different. The two samples being tested generally come from two production
batches. These different batches might use, for example, different ingredients, different
manufacturing processes, or different packaging. Discrimination tests are also used to
evaluate and quantify individuals’ abilities to perceive and differentiate various sensory
attributes or a holistic difference between products. Participants are typically presented
with pairs of products and are tasked with identifying differences or similarities in sensory
characteristics, such as appearance, aroma, taste, flavor or texture. These tests play a crucial
role in quality control, product development, and market research, for example, providing
valuable insights into consumer preferences and aiding in the improvement of product
formulations based on perceived sensory attributes.

1.1.1 Discrimination Testing as a Tool

Imagine that you are the new product development manager for a major snack manufacturer
and have been tasked with an innovative global wellness project to further reduce the levels
of salt and fat in the company’s flagship product. Several designs of experiment studies are
currently being discussed by the team and the next step is to discuss the project timings for
the assessment of the sensory aspects of the products arising from these experiments. You
have a meeting with the sensory manager to discuss the plans and the sensory methods avail-
able to help meet the project’s action standards. There are several classes of sensory methods
available to you, including descriptive, temporal and consumer methods, however, you agree

Discrimination Testing in Sensory Evaluation, First Edition. Edited by Lauren Rogers, Joanne Hort,
Sarah E. Kemp and Tracey Hollowood.
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with the global sensory manager that discrimination tests' are the best choice for this stage
of the project as the differences between products should be slight: there is no point in
conducting a discrimination test on products that are obviously different. The sensory
manager has explained that if you need to know how products are different, you will need
a different method (for example, quantitative descriptive analysis or free choice profiling).
The sensory discrimination tests will allow you to determine if consumers will notice the
difference between the chemically and physically different products from the experimental
design studies and the current gold standard products.

To use a sensory discrimination test, three things are usually required: people to assess
the samples, the choice of the test and some samples to assess. Obviously, a sensory scien-
tist is also required to choose and administer the test, as well as to analyze and report the
results. The person who takes part in the test is often someone who has been screened for
their sensory acuity (ISO 2023) and trained in the test method, although they might also be
naive consumers. By training in the method first, the participant is focused on the items in
the test and not the execution of the test itself. This person assesses the items presented to
them using the training they received, answering the question posed by the test; for exam-
ple,selecting the odd sampleinadiscrimination testknown asa triangle test (Sinkinson 2017)
or rating the difference between samples on a scale (Whelan 2017). The results from all
participants in the test are then analyzed to make a final decision based on the objectives
and action standard(s).

There are many different sensory discrimination tests available to the sensory scientist to
help meet the types of objectives they might encounter. The choice of test will depend on
several factors, with the primary considerations being the type of product being tested and
the objectives of the test. There is a tendency for businesses to habitually use one discrimi-
nation test for all objectives, but not all objectives are equal: for an interesting discussion
about the choice of sensory test related to the objective(s) of the research, see Lawless and
Heymann (2010, pp. 8-10).

When the focus of the discrimination test is to answer a product-related question, the
intended use of the results and the test’s position within the project stages are important
factors in the choice of test (Meilgaard et al. 2016).

1.2 Developments of Discrimination Testing

Sensory discrimination testing began early in the 20th century and was originally referred
to as difference testing (Meiselman et al. 2022), however, the initial “discrimination tests”
were conducted by Weber and Fechner in the early 19th century to examine the relation-
ship between physical stimuli and sensory experience (David 1963). This field of study,
now referred to as psychophysics, was characterized by the researchers’ belief that sensa-
tions could not be measured directly. Consequently, they employed a variety of indirect
methods and experiments to gauge perception. Weber’s experiments in 1834 explored the

1 Ideally, sensory discrimination tests should be referred to as sensory discrimination “methods”, however,
the word “test” has been used so frequently that it is in common usage, and so the word ‘test’ has been
used throughout this chapter.



