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FOREWORD

This Malaysian Standard was developed by the Working Group on Sensory Evaluation
under the authority of the Food and Food Products Industry Standards Committee.

MS 1499 consists of the following parts under the general title, Sensory Evaluation:

a) Part 1: Vocabulary

b) Part 2: Test preparation: Section 1: General guidance for the design of test rooms
c) Part 2: Test preparation: Section 2: Tasting containers for food and drinks

d) Part 2: Test preparation: Section 3: Sample preparation and presentation

These standards are intended as reference method for sensory evaluation of food and
drinks.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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SENSORY EVALUATION:
PART 3: GENERAL GUIDE TO METHODOLOGY -
TYPES AND CHOICE OF TEST

1. Scope

This Malaysian Standard gives general guidance on the methodology of sensory
analysis. It describes tests for the examination of food products by sensory analysis and
includes some information on the techniques to be used. It provides guidance on choosing
the most appropriate test according to the objectives of the investigation.

2. Normative reference

The following normative references are indispensable for the application of this standard.
For dated references, only the edition cited applies. For undated references, the latest

edition of the normative references (including any amendments) applies.

MS 1499, Sensory evaluation: Part 1: Vocabulary

3. Definitions

For the purpose of this standard, the definitions given in MS 1499: Part 1 applies.

4. Methods

There are two major classifications of sensory evaluation tests i.e. analytical and affective.
Table 1 summarises the type s of tests.

4.1 Analytical test

This test is used for laboratory evaluation of products in terms of differences or similarities
and for identification and quantification of the sensory characteristics or attributes.

There are two major types of analytical tests;

a) discriminative; and

b) descriptive.

Both tests employ experienced and/or trained panellists. Potential panellist are screened
for selected personal traits, interest and ability to discriminate differences and generate

reproducible results. Training further familiarises the panellists with test procedures and
increases their ability to recognise, identify and recall sensory characteristics or attributes.

© STANDARDS MALAYSIA 2007 — All rights reserved 1



MS 1499: PART 3:2007

4.1.1 Discriminative test

There are two types of discriminative test:
a) difference; and

b) sensitivity.

Table 1. Classification of sensory evaluation methods

No | Classification of methods by function | Appropriate test methods
Analytical:
Evaluates differences or similarity, quality and/ or quantity of sensory characteristics or attributes of
a product
1 Discriminative test
a) Difference test Paired-comparison
Measures simply whether samples are different Duo-trio
Triangle
Ranking

Rating difference or scalar
difference from control

b) Sensitivity test: Threshold
Measures ability of individuals to detect sensory
characteristic(s) Dilution
2 Descriptive test: 1. Attribute rating
Measures qualitative and/or quantitative a) Category scaling
characteristic(s) b) Ratio scaling (magnitude
estimation)

2. Descriptive analysis

a) Flavour profile analysis

b) Texture profile analysis

c) Quantitative descriptive
analysis

Affective (preference and acceptance test)
Evaluates preferences and/or acceptance and/or opinions of product

1. Preference test

a) Paired-preference test

b) Ranking

2. Acceptance test/rating

a) Hedonic rating scale

i. Descriptive hedonic scale

ii. Facial hedonic scale

b) Food action rating scale

4111 Difference test

It measures whether samples can be differentiated at some predetermined level of
statistical probability.

4.1.1.1.1 Paired comparison test

Two coded samples are evaluated simultaneously or sequentially in a balanced order of
presentation. The number of pairs presented at one session is limited by fatigue or
adaptation induced by extensive sensory testing. The chance probability of selecting one
sample over another within individual pairs is one -half,
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There are two categories for this test:

a) simple difference — the aim of this test is to determine whether a sensory difference
does or does not exist between two or more samples; and

b) directional difference — the aim of this test is to determine in which direction a
predetermined sensory property differs between two or more samples e.g. more bitter
or less bitter.

4.1.1.1.2 Duo-trio test

This test employs three samples, two identical and one different. On e sample is identified
as the standard and presented first, followed by two coded samples, one of which is
identical to the standard. It is required to identify the sample which matches the standard.
There are two categories of standard namely constant standard and random standard.

41.1.1.3 Triangle test

This test employs three coded samples, two identical and one different, presented
simultaneously. Panellists are required to determine which two are similar or which one is
different from the other two.

4.1.1.1.4 Ranking test

This test is used to make simultaneous comparisons of several samples on the basis of a
single characteristic. A control need not be identified and all samples are coded. Samples
(including the control) are presented simultaneously and ranked according to the intensity
of the designated characteristic.

4.1.1.1.5 Rating difference or scalar difference (scoring) test

This test may be used when a control sample is available for comparison with one or
more experimental samples. Panellists receive all samples and the control (identified or
unidentified) simultaneously. The respond scale is usually 15 cm (6 inches) in length and
usually with five to nine point scales.

4.1.1.2 Sensitivity test

It measures the ability of individuals to detect sensory characteristics or attributes. It is
frequently used in the selection and training of panellists. Two types of sensitivity tests are
threshold and dilution test.

4.1.1.2.1 Threshold test

Thresholds are usually expressed as absolute which is the minimum detectable level of
concentration of a substance.

It involves the use of very dilute aqueous solutions of single compounds or simple

mixtures, intended to establish the different thresholds of the panellists, for example
recognition or difference threshold.
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4.1.1.2.2 Dilution test

Dilution technique determine s the smallest amount of test material that can be detected
when it is mixed with a standard material. This technique may provide information on
relative intensities of treatments at comparable dilution levels.

4.1.2 Descriptive test

This test attempts to identify sensory characteristics or attributes and quantify them.
Panellists are selected based on their ability to perceive differences between test products
and ability to describe their perceptions. Special training is required to perform profile and
qualitative analyses. Two types of descriptive tests are attribute rating and descriptive
analysis.

4.1.2.1 Attribute rating
Attribute rating comprises category scaling and ratio scaling.
4.1.2.1.1 Category scaling

Coded samples are presented simultaneously or sequentially in a balanced order.
Category scales consist of a series of word phrases structured in ascending or descending
order of intensity for special attribute, for example sweetness, off-odour and off-flavour.
An alternate scaling procedure is an unstructured vertical or horizontal line with verbal
anchors at each end to describe or limit the attribute.

4.1.2.1.2 Ratio scaling (magnitude estimation)

It is used to estimate the relationship between physical intensity and sensory magnitude.
It can also be used for comparative ratings on specific attributes among two or more
products. Panellists shall be given a brief orientation on the method of ratio scaling.

4.1.2.2 Descriptive analysis

This analysis involves the use of formal procedures for assessing the sensory character
of a product using terms previously established in preliminary tests. A preliminary test shall
be conducted to get consensus on the appropriate terminology to describe the product.
The separate attributes contributing to the overall sensory impression of the sample are
rated on an intensity scale and the results are used to build up a sensory profile of a
product. The method can be used for evaluating appearance, odour, flavour and texture,
either separately or in combination.

A preliminary set of trials is carried out using a range of qualities of the product to be
tested, in order to establish its salient sensory characteristics or attributes. In its usual
form, the testing may be concluded at this point. In this complete form of profiling, these
results are used to generate a glossary of descriptive terms and to guide the experimental
procedure for presenting and examining the samples. A panel is then trained in the
methodology and in the use of the glossary. It may be useful at this stage to have a set
of reference materials which elicit particular odour of flavour notes or have certain textural
or visual properties.
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In the test sessions, the panellists check the samples against the glossary terms, scoring
each attribute present on an intensity scale. It is usual to note the order in which the
sensations are perceived, including after -taste and to score the overall impression of
aroma or flavour.

The overall test design and procedures used in descriptive analysis are determined by the
product and the sensory properties to be evaluated and uniform standard procedures
cannot be elaborated.

4.1.2.2.1 Flavour profile analysis

This technique provides a written record of a product perceptible aroma and flavour
components (notes), feeling factors and aftertastes. The panellists characterise individual
aroma and flavour notes in the order perceived and using a constant rating scale (usually
threshold, 1, 2 and 3), assign intensity values. The flavour profile may also include a
rating of the degree of blend and the amount of fullness present in the aroma and flavour
as a whole; the rating is termed “amplitude”.

4.1.2.2.2 Texture profile analysis

This is a descriptive technique based on the principle of the flavour profile method. It
provides a systematic approach to measure the textural dimensions of a food in terms of
its mechanical, geometrical, fat and moisture characteristics; the degree to which each is
present and the order in which they appear from first bite through masticatory and residual
phases.

4.1.2.2.3 Quantitative descriptive analysis

The technique utilises an unstructured category scale and a panel of not less than six
trained panellists and obtains repeated judgements from each panellist for each test
product. Sensory attributes of products are characterised in the order of their
appearance and relative intensitie s are assigned.

4.2 Affective (preference and acceptance test)

This test is used to evaluate preference and/or acceptance of products. Generally, a large
number of respondents is required for such evaluations. These panellists are not trained,
but are selected at large to represent target or potential target populations.

4.2.1 Preference test

This is a test based on a measurement of preference or a measure from which relative
preference may be determined e.g. pleasure -displeasure and like -dislike. Preference
may be defined as:

a) expression of higher degree of liking;

b) choice of one object over others; and/or

c) psychological continuum of affectivity (pleasantness -unpl easantness) upon which
such choices are based.

There are two types of preference test i.e. paired -preference test and ranking.
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4.2.1.1 Paired-preference test

In this test, two samples are presented simultaneously or sequentially and the panellist is
requested to express a preference based on the specified attribute. Reasons for
preference may be included if desired. The method may also be applied to make multiple
paired - preferences within a sample series i.e. a standard product against each of several
experimental products.

4.2.1.2 Ranking

In this test, three or more coded samples are presented simultaneously, panellists are
asked to rank the samples according to their preference.

422 Acceptance test/rating
This test is defined as;
a) an experience or feature of experience, characterised by positive attitude; and/or

b) actual utilisation e.g. purchase or eating.

4.2.2.1 Hedonic rating scale

This test is used to measure the level of liking for food products by a population. It may
be applied in testing for acceptance. This test relies on panellists’ capacities to report,
directly and reliably, their feelings of like and dislike. This method consists of two types:

4.2.2.1.1 Descriptive Hedonic Scale

This method is a measure of acceptability gauged from consumer reactions in terms of
their degree of like or dislike for a given product under a set of conditions. The panellists’
reactions are indicated by descriptive words on a scale.

4.2.2.1.2 Facial hedonic scale

This method is generally useful for infants and children whose facial expressions easily
tell their individual reactions to a product. This method can be used for illiterates who can
express their feelings through facial changes. [Each expression is expected to
correspond to a specific level of descriptive hedonic terms.

4.2.2.2 Food action rating scale

This test is used to measure the level of acceptance of food products by a population.
The scale is not applicable for rating specific characteristics or attributes, rather it is a
measure of general attitude towards a food product. This rating scale includes action as
well as affective - type statements. These scales may be presented as drawing of facial
expression denoting pleasure or displeasure.
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5. Choice of test

The overall objectives of the investigation should be carefully established before deciding
which type of test to use.

When the nature of the problem has been established, the choice of the appropriate test
will also be related to the degree of confidence deemed necessary, the nature of the
samples and the availability of panellist.

In order to avoid sensory fatigue and the effects of adaptation, only a limited number of
samples should be assessed during a session, depending on the nature of the test and
the types of product. A maximum of five samples per sensory session is recommended.

It is essential that the type of test is appropriate for the purpose, a standardised
procedure is followed using adequate and appropriate panellist and results are subjected
to correct statistical analysis and interpretation.

The statistical plan should always be determined before commencing the tests. This is
especially recommended if the number of samples to be evaluated requires more than
one session. Details of statistical plans should be selected from specialised texts.
6. Panellist
The choice and number of panellist will depend upon the objective of the test. The
objective of the test will determine if selection procedures and/or training is necessary.
Important criteria for the selection of a panellist include the following;
a) management support;
b) motivation;

i. interest and willingness to participate; and/or

ii. reward in participating.

c) good health, including the absence of specific allergies; and

d) availability.
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