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FOREWORD

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

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

Part 1: Vocabulary

Part 2: Test preparation - Section 1: General guidance for the design of test rooms

Part 2: Test preparation - Section 2: Tasting containers for food and drinks

Part 2: Test preparation - Section 3: Sample preparation and presentation

Part 3: General guide to methodology - Types and choice of test

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

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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SENSORY EVALUATION -
PART 4: SELECTION AND TRAINING OF PANELLIST

1 Scope

This Malaysian standard provides guidelines on the selection of panellists used in sensory
evaluation of foods.

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 Type of panellists
4.1 Expert panel

Expert panellists are knowledgeable about the product and their judgments are well
respected and can be used for decision making. They may or may not have any formal
training or system of evaluation but have several years of experience in that particular
product. Their judgments are usually supported by results from laboratory panel but there are
industries which rely totally on expert decision e.g. flavourist and perfumerist.

4.2 Laboratory/trained panel

Laboratory or trained panellists are useful for research and development and quality control.
The number of panellist consists of six to 12. It is normally used as a tool in discriminative and
descriptive tests. Training should be given to ensure that the panellists have the same
understanding of the terminology and degree of intensity used. The training period varies and
can range from at least three hours to as long as three months or more depending on the
complexity of the attributes of the food product tested.

Normally, the data obtained are used to correlate with instrumental measurement, e.g.
sensory sourness will be correlated with pH value.

4.3 Experienced panel

Panellists have been exposed to some form of sensory testing. They can be those who have
attended classes on sensory evaluation or regularly involved in sensory testing.

© STANDARDS MALAYSIA 2010 - All rights reserved 1
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4.4 Consumer panel

A large number of respondents, usually more than 100, drawn from the cross section of the
prospective consumers through adequate sampling techniques. They are not given any
training and are not allowed to repeat or replicate the test. They are more or less
representative of the entire population of the people who would purchase the products. The
panel shall be representative of the target market for the product. They are used only for
preference and acceptance tests.

4.5 Consumer-type panel

The consumer-type panel is almost the same as the consumer panel except that it does not
represent the entire target market. It is not drawn from the cross section of the prospective
consumers but they can be employees of companies, research institution and industries, or

staff and students of universities. The numbers of panellists are usually within the range of 25
to 100. They are used only for preference and acceptance tests.

5 Selection of panellist

The selection and training methods to be employed depend on the tasks one intends do. It
should be pointed out that these methods sometimes only constitute a way of choosing the
better candidates among those who are available, rather than those who satisfy
predetermined criteria. This is particularly the case when it is necessary to constitute internal
panels.

A preliminary selection of candidates has to be undertaken during recruitment stage, in order
to eliminate unsuitable candidates. However, the final selection can only be made after
training and the completion of the envisaged tasks.

The recommended procedure involves:

a) recruitment and preliminary screening of naive panellists;

b) familiarisation of naive panellists who will become initiated panellists;

c) selection of initiated panellists according to ability to perform particular tests; they will
then become selected panellists;

d) selection following the performance of an actual sensory assessment (useful in the case
of descriptive analyses); and

e) training of selected panellists to become trained panellists.

The performance of trained panellists should be monitored regularly to ensure that the criteria
by which they were initially selected continue to be met.

The entire process is illustrated in Figure 1.

2 © STANDARDS MALAYSIA 2010 — All rights reserved
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Figure 1. The entire process of selection and training

5.1 Recruitment of candidates for selection as panellist

Candidates may be recruited by means of talks, circulars, notice boards, personal invitation,
email, telephone and any other suitable methods. Information should be given on the general
purposes of sensory analysis, on duties and responsibilities of panellist and on the envisaged
programs and objectives. It may be necessary to channel this initial approach through
departmental heads or supervisors.

NOTE. It is essential that food industry management recognise the use of sensory evaluation in product development
and in quality control and encourage the recruitment of company personnel as panellists.

5.2 Recruitment, preliminary screening and initiation
Recruitment is an important starting point in forming a panel of selected panellist. Different
recruitment methods and criteria are available and there are various tests that can be used

for screening candidates.

The principle is to recruit candidates and to select those most suitable for training as
panellists.

© STANDARDS MALAYSIA 2010 - All rights reserved 3
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The following questions should be considered when recruiting candidates:

a) where to look for the candidates?;

b) how many candidates to be selected?; and

c) how to select the candidates?.

5.3 Types of recruitment

Types of recruitment are available to organisations:

5.3.1 Internal recruitment

The candidates are recruited from amongst the office, plant or laboratory staff. It is advisable
to avoid those persons who are too personally involved with the products being examined, in
particular those involved at the technical or commercial level, because they may be biased. In
this type of recruitment, it is vital to obtain approval and support of the organisation’s top
management and to make it known to all staff the importance of participating in sensory
evaluation activities.

5.3.1.1  Advantages

The advantages are:

a) panellists are available on the spot;

b) it is not necessary to pay, (however, in order to maintain interest, it may be desirable to
offer small token);

C) a better confidentiality of the results is ensured; and

d) panellists can be sustained.

5.3.1.2 Disadvantages

The disadvantages are:

a) candidates are influenced in their judgments (by knowledge of the products);

b) it is difficult to allow for the evolution of the organisation’s products (people are influenced
by their familiarisation with the organisation’s products); and

c) replacement of candidates is more difficult (limited number of persons in small
organisations).

5.3.2 External recruitment

The recruitment is conducted outside the organisation. The most commonly used means for
this purpose are:

a) recruitment through classified advertisement in specialised publications bulletins,
newspapers or by electronic means, etc.;

4 © STANDARDS MALAYSIA 2010 — All rights reserved
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b) in-house “consumer” files, compiled as a result of advertising campaigns or complaints;
c) persons visiting the organisation; and

d) personal acquaintances.

5.3.2.1 Advantages

The advantages are that:

a) there is a wide range of choice;

b) there is subsequent supply of new persons by word of mouth;

¢) there are no problems with hierarchy;

d) selection is much easier, without the risk of offending people if they are unsuitable; and
e) easily available.

5.3.2.2 Disadvantages

The disadvantages are:

a) the method is expensive (remuneration, paperwork);

b) it is more suitable to urban than rural communities in terms of accessibility to the location
of the test;

c) difficult to recruit working people; and

d) the risk of people leaving after selection and training.

5.3.3 Mixed panel

A mixed panel may be formed using internal and external candidates.
5.4 Criteria for panel selection

5.4.1 Background information

Background information on the candidates may be obtained by questionnaires coupled with
interviews by panel leader. The aspects specified in 5.4.1.1 to 5.4.1.8 shall be included.

5.4.1.1 Interest and motivation

Candidates who are interested in sensory analysis and the product or products to be
investigated are likely to be more motivated and hence are likely to become better panellists
than those without such interest and motivation. There is a link between attitude and
motivation. The greater the motivation, the better the chances for a positive attitude towards
sensory evaluation.

© STANDARDS MALAYSIA 2010 - All rights reserved 5
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5.4.1.2 Attitudes towards foods

Strong dislikes for particular foods and beverages, due to cultural, ethnic or other reasons
should be determined. A person who dislikes certain food, should not participate in the
evaluation of that food. Candidates who are adventurous enough in their eating habits often
make good panellists for descriptive analyses.

5.4.1.3 Knowledge and aptitude

The initial sensory perceptions of the candidates have to be interpreted and expressed,
requiring certain physical and intellectual abilities, in particular the capacity to concentrate
and to remain unaffected by external influences. If the candidate is then required to evaluate
only one type of product, knowledge of all aspects of that product may be beneficial. It is then
possible to choose expert panellists from amongst those candidates who have shown an
aptitude for sensory analysis of this product.

5.4.1.4 Health

The candidates shall be in good general health. They shall not suffer from any disabilities
which may affect their senses, or from any allergies or illnesses, and shall not take
medication which might impair their sensory capacities and thus affect the reliability of their
judgements. It may be useful to know whether the candidates have dental prostheses, since
they can have an influence in certain types of evaluation involving texture or flavour.

Colds or temporary conditions (for instance, pregnancy) should not be a reason for
eliminating a candidate.

5.4.1.5 Ability to communicate

The ability of candidates to communicate and describe the perceived sensations is important
when considering candidates for descriptive analyses.

5.4.1.6 Availability

Candidates shall be available to attend both training and subsequent assessments.
Personnel who travel frequently or have continual heavy work-loads are often unsuited for
sensory work.

5.4.1.7 Personality characteristics

Candidates shall show interest and motivation for the tasks and shall be willing to persevere
with tasks demanding prolonged concentration. They shall be punctual in attending sessions
and shall be reliable and honest in their approach.

5.4.1.8 Other factors

Other information which may be recorded during recruitment are name, age group, sex,
nationality, educational background, current occupation and experience in sensory analysis.

Information on smoking habits may also be recorded, but candidates who smoke shall not be
excluded on these grounds.

6 © STANDARDS MALAYSIA 2010 — All rights reserved
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5.5 Screening

Sensory screening tests provide information about a candidate’s capabilities as a prospective
panellist and they may also indicate whether a candidate has special aptitudes for certain
types of test. The tests also give a candidate an indication of the methods and materials used
in sensory evaluation.

5.5.1 Matching test (identification of basic taste)

The matching test is used to evaluate a candidate’s ability to distinguish between different
sensory stimuli. Candidates who make less than 80 % correct matches are usually not
suitable as panellists.

Samples of sapid and/or olfactory materials (see Table 1) at well above threshold levels are
prepared. Each sample is attributed a different, random, three-digit code number. Candidates
are presented with one sample of each type and are allowed to familiarise themselves with
the sample

They are then presented with a series of the same materials labelled with different random
numbers. They are asked to match each of them to one of the original set and to describe the
sensation they are experiencing.

Approximately twice as many new samples as original samples shall be presented. None of
the samples shall be so intense as to produce strong carry-over effects and hence to
influence subsequent tasting. Odourless and flavourless water shall be made available for
cleansing the palate between samples.

Examples of materials that may be used are given in Table 1. For these substances and
concentrations, it is generally accepted that candidates who make less than 80 % correct
matches should not be chosen as selected panellists. A correct description of the sensations
produced by the samples is desirable but less important.

5.5.2 Detection test

The detection test is used to evaluate a candidate’s ability to detect specified stimuli at supra-
threshold levels. Preferably, candidates should have 100 % correct responses in a series of
repetitive tests. An inability to detect significant differences after a minimum of six repetitions
indicates that a candidate may not be suitable for difference tests or detection tests involving
that particular substance. These tests are based on the discriminative test such as triangular
test.

Triangular 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.

The test materials, their concentrations and the neutral medium (if used) shall be chosen by
the experimenter organiser in relation to the types of assessment for which the candidates
will be used. Preferably candidates should have 100 % correct responses.

An inability to detect differences after several repetitions indicates unsuitability for this type of
test.

Examples of materials which may be used in detection tests are given in Table 2.
© STANDARDS MALAYSIA 2010 - All rights reserved 7
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Table 1. Examples of materials and concentrations for matching tests

Concentration in water at room
Taste or odour Material temperature
g/L
A: Taste
Sweet Sucrose 16
Acid Tartaric acid or 09-1
Citric Acid
Bitter Caffeine or 0.5-0.6
Quinine hydrochloride 0.033
Salty Sodium chloride 2-5
Astringent Tannic acid® or 0.5-1
Quercetin or 0.5
Potassium aluminium 0.5
sulphate (alum)
Metallic Ferrous sulphate® 1x10°
heptahydrate or hydrated
Umami Monosodium glutamate 1.0
B: Odour Concentration in ethanol® at
room temperature
o/L
Lemon, fresh Citral 1x10°
Vanilla Vanillin 1x10°
Floral, lily of the Benzyl acetate 1x10°
valley, jasmine,
rose, mint

@This material is not very soluble in water.
®To avoid the appearance of a yellow colouration due to oxidation, it is necessary to use a solution freshly

prepared from neutral or slightly acid water. However, if a yellow colouration occurs, present the solutions in
closed opaque containers or under dim or coloured light.
¢ Stock solutions may be prepared with ethanol, but the final dilution is made with water and shall not contain

more than 2 % of alcohol.

Table 2. Examples of materials which may be used in detection tests

Material Concentration in water at room temperature
A: Taste
Caffeine 0.27 g/L t0 0.30 g/L
Citric Acid 0.60 g/L t0 0.80 g/L
Sodium chloride 1g/Lto2g/L
Sucrose 12 g/L
B: Odour®
cis-3-Hexenol 0.4 ml/L
Vanillin 1.2 mg/L
# In water or other neutral medium may be used such as mineral oil

8 © STANDARDS MALAYSIA 2010 — All rights reserved
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5.5.3 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 attribute.

A satisfactory level of success in this task can be specified only in relation to the particular
intensities used.

Examples of products that may be used are given in Table 3; for these concentrations,
candidates who invert the order of more than one adjacent pair of samples shall be
considered unsuitable as selected panellists for this type of analysis.

Table 3. Examples of products which may be used in discrimination tests

Concentration in water
Test Product at room temperature
Taste discrimination Citric acid 0.05g/L
0.1 g/L
0.2¢g/L
0.4 g/L
Odour discrimination Isoamyl acetate 5 ppm
10 ppm
20 ppm
40 ppm
Eugenol (cloves) 0.03 g/L (30 ppm)
0.1g/L (100 ppm)
0.3 g/L (300 ppm)
1 g/LI (1000 ppm)
Test Product® Description
Texture discrimination To suit the industry concerned e.g.:
Crispiness - Keropok
Stickiness - Dodol
Hardness - Pastry margarine
Softness - Tub margarine
Colour discrimination Cloth, Intensity of a colour ranging, for
Colour scales example, from light red to dark red
Paint colour chart

2 Other appropriate products showing a graduation in attributes may also used

© STANDARDS MALAYSIA 2010 - All rights reserved 9
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5.5.4 Descriptive ability test

These tests are aimed to determining a candidate’s ability to describe sensory perceptions
involving odour and textural stimuli.

5.5.4.1 Odour description test

Candidates are presented with a reasonable number of olfactory stimuli, that are related to
the product or products eventually to be evaluated. The set shall contain some samples
which are easy to recognise and others which are less common. The intensity shall be well
above the recognition threshold but not greatly above the levels that might be encountered in
the products ultimately of interest.

Several methods of sample preparation exist which are either direct or retronasal in nature.

In direct methods, bottles or smelling strips containing odours are employed.

In retronasal methods, the odours may be evaluated from a gaseous medium, from smelling
strips placed inside the mouth or by ingestion of aqueous solutions.

The method most commonly used is still that of the evaluation of odours from bottles. The
method is described as follows:

a) Samples are absorbed in odourless paraffin wax or cotton wool which is placed in dark
coloured, odourless, 50 ml to 100 ml screw cap glass bottles or glass-stoppered bottles.
Sufficient material shall be allowed to evaporate into the headspace of the bottles and the
intensity shall be checked before presentation of the bottles to candidates.

b) Samples may also be presented on smelling strips or cotton buds; and.

c) Samples are presented one at a time, and the candidate is asked to describe or record
what is perceived.

Candidates are graded according to performance on a scale as follows:

a) 3 points for a correct identification;

b) 2 points for a description in general terms;

¢) 1 point for an identification or description associated with the product; and

d) 0 for no response.

A satisfactory level of success in this task can be specified only in relation to the materials
used. However, candidates who achieve less than 65 % of the maximum possible score are
unsuitable as selected panellists for this type of test. Examples of olfactory materials which
may be used are given in Table 4.

5.5.5 Texture description test

Candidates are provided with a series of products in random order and are asked to describe
their textural characteristics.

10 © STANDARDS MALAYSIA 2010 — All rights reserved
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Table 4. Examples of olfactory materials for odour description test

. Name most commonly associated with the
Chemical name
odour

Benzaldehyde Almonds
Octene-3-ol Mushroom
Ethyl phenylacetate Floral
Diallyl sulphide Garlic
Camphor Camphor
Peppermint oil Peppermint
Eugenol Clove
Anethol Aniseed
Vanillin Vanilla
Beta-ionone Violets, raspberries
Butyric acid Rancid butter
Acetic acid Vinegar
Isoamyl acetate Banana
2,5-dimethylthiophene Grilled onions
NOTE. It is possible to use food products, spices, extracts, infusions or chemical odorants. Materials
chosen to suit local needs and free from other odorous materials

Solid sample products shall be presented as uniformly sized blocks and liquid sample
products shall be presented in opaque vessels.

Candidates are graded according to performance on a scale as follows:
a) 3 points for a correct identification or a description of the most frequent association;
b) 2 points for a description in general terms;

c) 1 point for an identification or description of an appropriate association following
discussion; and

d) 0 for no response.
A satisfactory level of success in this task can be specified only in relation to the products
used. Candidates who achieve less than 65 % of the maximum possible score are unsuitable

as selected panellists for this type of test. Examples of products that may be used are given
in Table 5.

6 Training
6.1 Principle
To provide panellists with basic knowledge of procedures used in sensory analysis and to
develop their ability to detect, recognise and describe sensory stimuli. To train panellists to

use this expertise so that they may become proficient in the use of such methods with specific
products.

© STANDARDS MALAYSIA 2010 - All rights reserved 11
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Table 5. Examples of products for texture description test

Product

Texture most commonly associated
with the product

Oranges Juicy, cellular particles
Breakfast cereals (cornflakes) Crispy

Guava, Wajik sirat Gritty

Granulated sugar Crystalline, coarse
Dodol Sticky

Tomato paste Pasty

Semolina Grainy

Corn muffin cake Crumbly

Cream toffee Tacky

Calamary (squid) Elastic, springy, rubbery
Celery Fibrous

Raw carrots

Crunchy, hard

6.2 General

The number of panellists shall be one and a half to two times greater than that finally
required. To ensure the development of the correct approach to sensory evaluation, all
training shall be conducted in a suitable environment in accordance with the recommendation
given in MS 1449, part 3. It is also useful to train panellists in basic knowledge of the products
they assess, e.g. by giving information on the manufacturing process or by organising visits to
factories. Panellists shall be instructed at all times to be objective and to disregard their likes
and dislikes.

Prior to or during training session, panellists shall be instructed not to use perfumed
cosmetics. They shall also be asked to avoid smoking and contact with strong tastes or
odours for at least 60 min prior to such sessions. Soap used for washing shall not leave any
odour on the hands. It shall be emphasised that any odour if carried into the test room may
invalidate the test.

Results shall be discussed and panellists shall be given the opportunity to re-assess samples
and to check their responses where disagreement exists.

6.3 Assessment procedure

At the start of any training programme panellists shall be taught the correct way to assess
samples. In all assessments, instructions shall be read thoroughly before any task and
adhered to throughout the analysis. The temperature of samples shall be specified. Unless
told to concentrate on specific attributes, the panellists should usually examine attributes in
the following order:

a) odour;

b) colour and appearance;

c) texture;

12 © STANDARDS MALAYSIA 2010 — All rights reserved
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d) flavour (comprising aroma and taste);

e) after-taste; and

f) overall acceptability.

However, a) and b) can be used interchangeably depending on the products tested.

When assessing odour, panellists shall be instructed to take short rather than long sniffs and
not to sniff too many times to avoid confusion and fatigue. The problem of adaptation and the
advantages of rinsing the mouth and of standard time intervals between samples shall also
be discussed. Any procedure finally agreed upon shall be stated clearly so that all panellists
assess products in the same way. The time interval between samples shall be sufficient to
permit recall of sensory attributes yet still maintain the ability to discriminate.

6.4 Training in detection and recognition of tastes and odours

Matching, recognition, paired comparison, triangular and duo-trio tests shall be used to
demonstrate tastes at high and low concentrations and to train panellists to recognise and
describe them correctly. Identical tests shall be used to develop panellists’ acuity for odour
stimuli. Stimuli shall initially be presented singly as an aqueous solution but as experience is
gained the base may be replaced by actual foods or beverages. Mixed samples in which the
proportions of two or more components vary may also be introduced.

Coloured light may be used to mask the appearance of the sample when detecting
differences in other sensory attributes. Samples used for training and testing shall be
characteristic of their origin, style, quality and representative of the range generally found in
the market. Samples shall be presented in the quantity and at the temperatures generally
consumed. Exceptions may be made when demonstrating excellence, imperfections or
defect. Care shall be taken to ensure that the number of sample tested does not result in
fatigue. The appropriate method for sample preparation and presentation for sensory
evaluation of foods and drinks may refer to MS 1499: Part 2 - Section 3.

Table 6 gives examples of materials which may be used during this phase of training. The
materials may include materials in Table 1 and products in Table 3. If possible, stimuli should
be chosen to relate to the material to be tested.

6.5 Training in the use of scales

Panellists shall be introduced to the concepts of rating, classification, interval and ratio scales
by initially ranking series of single-odour, single-taste and single-textural stimuli with respect
to the intensity of a particular characteristic. With a linear or line scale, the panellists rate the
intensity of a given stimulus by making a mark on a horizontal line which corresponds to the
amount of the perceived stimulus. The lengths commonly used are 15 cm with marks
(“anchor”) either at the ends or 1.5 cm from the two ends.

The various rating procedures are then used to attach meaningful magnitudes to the
samples. As indicated in clause 6.4, the base shall initially be water but actual foods and
beverages, with mixed stimuli, both of which may vary independently, may then be
introduced.

© STANDARDS MALAYSIA 2010 - All rights reserved 13
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Table 6. Examples of materials to be used during training in detection and recognition

Materials Concentration
Saccharin 100 mg/L
Quinine sulphate 0.20 g/L
Grapefruit juice Sucrose contents:
10 g/L
5¢9/L
1g/L
0.1 g/L
Apple cider Sucrose contents:
10 g/L
5¢g/L
1g/L
0.1 g/L
Cold tea Sucrose contents:
10 g/L
5¢g/L
1g/L
0.1 g/L
Sucrose 10 g/L
5¢g/L
1g/L
0.1 g/L
Hexanol 15 mg/L
Benzyl acetate 10 mg/L
Tartaric acid 0.3 g/L plus hexanol 30 mg/L
Tartaric acid 0.7 g/L plus hexanol 15 mg/L
Orange-flavoured drink coloured -
yellow; Orange-flavoured drink
coloured Orange; lemon-flavoured
drink coloured yellow
Succession of:
caffeine; 0.8 g/L
tartaric acid; and 0.4 g/L
sucrose 5¢g/L
Succession of:
caffeine; 0.8 g/L
SUCrose; 59g/L
caffeine; and 1.6 g/L
sucrose 1.5¢g/L

The examples of materials which may be used during this phase of training are as below. If
possible, stimuli shall be chosen to relate to the product to be tested.

a) products in Table 3 and “sucrose” of Table 6;
b) caffeine 0.15 g/L, 0.22 g/L, 0.34 g/L, 0.51 g/L;

c) tartaric acid 0.05 g/L, 0.15 g/L, 0.4 g/L, 0.7 g/L;
14 © STANDARDS MALAYSIA 2010 — All rights reserved
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d) hexyl acetate 0.5 mg/L, 5 mg/L, 20 mg/L, 50 mg/L;

e) cheeses, e.g. mature hard cheese such as Cheddar or Gruyere, ripened soft cheese
such as Camembert;

f) pectin gels; and

g) lemon juice and diluted lemon juice 10 ml/L, 150 ml/L.
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