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A sensory analysis panel constitutes a true “measuring=instfument”, and

consequently the results of the analyses conducted-will d
members.

The recruitment of persons willing to participate’in a panel the
to be carried out with care and to be considered as a real inve
in time and financially.

Sensory assessment may be made(by three types of assess
— "assessors”,

— "selected assessors and

— "experts”.

Assessors can.fsé "naive assessors” who do not have to mes
criterion, or “initiated assessors” who have already participat
tests.

“Selected assessors” are assessors who have been selecteq

"Experts” can be “expert assessors” who have already d
particular acuity in panel work and have developed a go
memory, or “specialized expert assessors” who draw
knowledge gained in particular fields.

This part of ISO 8586 concerns only the recruitment, seleg
and monitoring of candidates intended to become selected ag
recruitment, selection, training and monitoring of candidateg
become experts will form the subject of ISO 8586-2.

The selection and training methods to be employed depend
which one intends to give the selected assessors. It should b
that these methods sometimes only constitute a way of

bpend on its

refore needs
stment, both

t any precise
bd in sensory

and trained.

emonstrated
bd long-term
bn additional

tion, training
sessors. The
intended to

on the tasks
e pointed out
choosing the

pbetter candidates among those who are available, rather tha

n 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 at the recruit-
ment stage, in order to eliminate those who would be unsuited for sensory

analysis. However, the final selection can only be made afte
the completion of the envisaged tasks.

The recommended procedure involves

a) recruitment and preliminary screening of naive assessors;

r training and

b) training of naive assessors who will become initiated assessors;
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c) selection of initiated assessors according to ability to perform particular
tests; they will then become selected assessors;

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

e) possible training of selected assessors to become expert assessors.

In certain cases (especially for descriptive sensory analysis), the panel may
be divided into specialized sub-groups.

The exact procedures covered by a) and b) and the nature of the tests

performed in fIand dy depend on the tasks which the panel Is 10 perform.

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

The entire prqcess is illustrated in the following diagram.

Recruitment, preliminary
screening and initiation

Clause &

Training in general principles
and methods

Clause 5

Selection for particular
purposes

Clause 6

Monitoring performance Clause 7

Possible training as expert
assessors

vi
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Sensory analysis — General guidance for the

selection, training and monitoring of assessors —

Part (1:
Selegted assessors

1 Scope

This part|of ISO 8586 specifies criteria for the selec-
tion and [procedures for the training and monitoring
of selectgd assessors. It supplements the information
given in ISO 6658.

2 Normative references

The follgwing standards contain provisionsswhich,
through feference in this text, constitute \pfovisions
of this paft of ISO 8586. At the time of publication, the
editions indicated were valid. All standards are subject
to revision, and parties to agreements based on this
part of 1$O 8586 are encouraged-to investigate the
possibility of applying the most.recent editions of the
standardg indicated below,~-Members of |[EC and ISO
maintain | registers of currently valid International
Standards.

ISO 412(:1983, Sepsory analysis — Methodology —
Triangular test:

ISO 4127:1887, Sensory analysis — Methodology —

4 Recruitment, preliminary scrgening
and initiation
Rectlitment is an important starting poipt in forming
a.panel of selected assessors. Differen{ recruitment
methods and criteria are available and there are vari-

ous tests that can be used for screening candidates
for suitability for further training.

4.1 Principle

To recruit candidates and to select thoge most suit-
able for training as selected assessors.

4.2 Recruitment

The following three questions arise whgn recruiting
persons to form a sensory analysis panel:

— where should one look for the people who will
constitute the group ?

— how many people shall be selected ?

— how shall the people be selected ?

Evaluation—of food products by methods using
scales.

ISO 5492:1992, Sensory analysis — Vocabulary.

ISO 6658:1985, Sensory analysis — Methodology —
General guidance.

3 Definitions

For the purposes of this part of ISO 8586, the defi-
nitions given in ISO 5492 apply.

4.2.1 Types of recruitment

Two types of recruitment are available to organiz-
ations:

— recruit through the personnel department of the
organization (internal recruitment), or

— recruit people from outside the organization (ex-
ternal recruitment).

It is possible to constitute a mixed panel made up of
both types of recruitment.
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4.2.1.1 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 cause the results to be biased.

In this type of recruitment, it is vital that the organiz-
ation's general management and hierarchy provide
their support and make it known that sensory analysis

— a better confidentiality vis-a-vis the results is en-
sured, which is particularly important if it is a
question of research work; and

— there is better stability of the panel with time.

4.2.2.1.2 Disadvantages
The disadvantages are that

— candidates are influenced in their judgements (by

is considered BS forming part of everyone's work. This
can be made| known at the hiring stage of the per-
sonnel.

4.2.1.2 External recruitment

The recruitment is conducted outside the organiz-
ation.

The most conpmonly used means for this purpose are:

— recruitmer]t through classified advertisement in
the local press, in specialized publications, or in
newspapefs which are distributed free of charge,
etc. (in thig case, all types of people will reply and
it will be necessary to carry out a selection);

— opinion pdll institutes; certain of these institutes
can provide the names and addresses of persons
likely to beg interested;

— in-house ‘|consumer” files, compiled as a result
of advertizing campaigns or complaints;

— persons Vipiting the organization;
— personal afquaintances.
4.2.1.3 Mixed panel

A mixed pangl may be formed,using internal and ex-
ternal recruitment, in variablé-proportions.

4.2.2 Advar1tages and’disadvantages of internal
and external [recruitment

Organizationsbmaywish to use independent-internal

L laal £ 4l o o).
l\lIUVVIUUyU AV Y B A VIUUU\JLOI,
— it is difficult to allow for the evaldtion of the
organization's products (people areninflughced by
their familarization with the organization|s prod-
ucts);

— replacement of candidates_is more difficul{ (limited
number of persons ip.'small organizations)

— lack of availability-
4.2.2.2 External recruitment

4.2.2.2.1< Advantages
The'advantages are that
< there is a wide range of choice;

— there is subsequent supply of new perfons by
word of mouth;

— there are no problems with hierarchy;

— selection is much easier, without the rigk of of-
fending people if they are unsuitable;

— easy availability.
4.2.2.2.2 Disadvantages

The disadvantages are that

— the method is expensive (remuneration| paper-
work);

or external panels for different tasks.
4.2.2.1 Internal recruitment

4.2.2.1.1 Advantages

The advantages are that

— the people are on the spot;

— it is not necessary to make provision for any pay-

ment (however, in order to maintain interest, it
may be desirable to offer small presents or perks);

— this method is better suited to urban communities
where there is a sufficient number of inhabitants;
however, in rural areas, advantage can be taken
of co-operatives (e.g. milk, wine);

— since it is necessary that the individuals are avail-
able, one sometimes encounters an inordinate
number of (old age) pensioners or unemployed
women or even students; it is more difficult to re-
cruit working people; and

— after having paid for the selection and training, one
risks people leave at a moment's notice.
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4.2.3 Number of persons to be selected

Experience has shown that, after the recruitment, the
selection procedures eliminate approximately half the
people for reasons such as gustative sensitivity, ma-
terial conditions, etc.

The number of persons to be recruited will vary de-
pending on the following elements:

— the financial means and the requirements of the
organization;

ISO 8586-1:1993(E)

physical and intellectual abilities, in particular the ca-
pacity 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 assessors from amongst
those candidates who have shown an aptitude for
sensory analysis of this product.

4.3.4 Health

— the types and frequency of tests to be conducted;

— whether or not it is necessary to interpret the re-
sults gtatistically.

It is not desirable for a panel to operate with less than
10 selecfed assessors. It is necessary to recruit at
least two|to three times the number of persons actu-
ally requifed to constitute the final panel. For example,
in order tb obtain a panel of 10 persons, it is necess-
ary to redruit 40 and to select 20.

For speciplized purposes, a higher level of recruitment
will be refuired.

4.3 Bag¢kground information

Background information on the candidates may be
obtained | by submitting them to a combination of
clearly understood questionnaires coupled with inter-
views by persons experienced in sensory apalysis.
The aspgcts specified in 4.3.1 to 4.3.8 shallibe ex-
plored.

4.3.1 Interest and motivation

Candidates who are interested inJsensory analysis and
the prodlict or products to.be’investigated are likely
to be maore motivated and. hénce are likely to become
better aspessors than those without such interest and
motivatign.

4.3.2 Attitudes to foods

Strong
particular those which it is proposed to assess, to-
gether with any cultural, ethnic or other reasons for
not consuming certain foods or beverages, should be
determined. Candidates who are venturesome in their
eating habits often make good assessors for descrip-
tive analyses.

4.3.3 Knowledge and aptitude

The initial sensory perceptions of the candidates have
to be interpreted and expressed, requiring certain

Ine candidates shall be In gooad general

health. They

shall not suffer from any disabilities whi¢h may affect
their senses, or from any allergiesJor 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 krjow whether

the candidates have dentalprotheses, si

nce they can

have an influence in-certain types of dvaluation in-

volving texture or flaveur.

Colds or tempetary conditions (for instance, preg-
nancy) should,not be a reason for elimingting a candi-

date.

4.3.5°JAbility to communicate

The ability of candidates to communidate and de-

scribe the sensations they are perceivi

g when as-

sessing is particularly important when| considering

candidates for descriptive analyses. This
determined at the interview and again d
ing tests (see 4.4.6).

4.3.6 Availability

Candidates shall be available to attend

hbility can be
iring screen-

both training

and subsequent assessments. Personngl who travel

frequently or have continual heavy work
ten unsuited for sensory work.

4.3.7 Personality characteristics

Candidates shall show interest and moti

loads are of-

ation for the

tasks and shall be willing to persevere With tasks de-

manding prolonged concentration. Th
punctual in attending se
and honest in their approach.

4.3.8 Other factors"

ey shall be
Il be reliable

Other information which may be recorded during
recruitment are name, age group, sex, nationality,
educational background, current occupation and ex-
perience in sensory analysis. Information on smoking
habits may also be recorded, but candidates who
smoke shall not be excluded on these grounds.

1) It is necessary that any files on individual persons comply with the legal requirements of the country concerned.
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4.4 Screening

Various tests which may be used for screening pur-

poses are de

scribed below.

The choice of the tests and of the materials to be

used is cond

ucted on the basis of the envisaged ap-

plications and of the properties to be assessed.

4.41 Types of screening tests

All the tests
iliarizing the

described have the dual function of fam-

Table 1 — Examples of materials and
concentrations for matching tests

candidates with both the methods and

the materiald used in sensory analysis. They are div-
ided into thrge types as follows:

a) those aimled at determining impairment;

b) those aimed at determining sensory acuity;

¢) those aimed at evaluating a candidate's potential

for descr
ceptions.

Tests, the re
tion, should
ence followe

bing and communicating sensory per-

sults of which will be used to aid selec-
nly be carried out after previous experi-
1 by familiarization.

The tests shiall be conducted in the actual environ-
ment in whigh products are evaluated and in an ap-

propriate erpvironment

recommendg
followed by i
part of ISO

ISO 6658.

The selection
the intended
didates at tH
than their cu
success rate

in accordance with the
tions given in ISO 8589. They shall be
nterviews. Several tests described in this
B586 are based on those described.in

of assessors should take into.account
application, the performance df. the can-
e interviews and their potential rather
rent performance. Candidates with high
5 are to be expected (to, be more useful

than others, hut those showing improving results with

repetition are

likely to respondiwell to training.

4.4.2 Colour vision

Candidates W
for tasks invd
Assessment

ith abnormal colour vision are unsuitable
lving jUdgement or matching of colours.
of>colour vision can be carried out by a

qualified opti

H +l IS £ b
viatt Ol i uic auoTlILT UT SULTT ad PJTIToUTT

and associated equipment, by using an effective test,
for example the Ishihara? test.

4.43 Ageusia and anosmia

Concen-
Concen- .
tration traitr:on
Tast in water ethanol
aste or . at room
odour Material tempor. at room
temper-
ature
ature
g/l g/l
Taste
Sweet Sucrose 16
Acid Tartaric acid or 1
citric acid
Bitter Caffeine 0,5
Salty Sodium chloride 5
Astringent | Tannic acig?) 1
or quercitin 0,5
or potassium alu- 0,5
mipium’sulfate
(alum)
Metallic Ferrous sulfate, 0,01
hydrated,
FeS0O,.7H,0 3
Qdour
L'emon, Citral (CyH;60) — x 1073
fresh
Vanilla Vanillin (CgHgO3) — x 1073
Thyme Thymol (C;H+,0) — b % 107
Floral, lily | Benzyl acetate — x 1077
of the (CgH1,0,)
valley,
jasmine
1) Stock solutions are prepared with ethanol, [but the
final dilution is made with water and shall not|contain
more than 2 % of alcohol.
2) This material is not very soluble in water.
3) To avoid the appearance of a yellow colorafion due
to oxidation, it is necessary to use a solution| freshly
prepared from neutral or slightly acid water. Hpwever,
if a yellow coloration occurs, present the solutions in
closed opaqgue containers or under dim or colourgd light.

It is desirable that candidates be tested to determine
their sensitivity to substances which may be present
in small concentrations in products, in order to detect
ageusia, anosmia or possible lack of sensitivity (see
ISO 3972).

4.4.4 Matching test

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 familiarize
themselves with them (see ISO 6658).

2) See ISHIHARA, S. Tests for colour blindness. Kanahara Shuppan Co. Ltd., Tokyo-Kyoto, Japan, 1971.
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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 flavourless water shall be made available
for cleansing the palate between samples.

ISO 8586-1:1993(E)

4.45.2 Tests for discrimination between levels
of intensity of a stimulus

These tests are based on the ranking test described
in ISO 8587. The tests are carried out using stimuli for
taste, odour (only for very small concentrations), tex-
ture (mouth and hand), and colour.

For each test, four samples having different inten-
sities of the property are presented in a random order

to the candidates, who are required to put them in
orderof-increasing-intensity This random order shall

Examplep of materials that may be used are given in
table 1. Ror these substances and concentrations, it is
generally accepted that candidates who make fewer
than 80 Po correct matches should not be chosen as
selected|assessors. A correct description of the sen-
sations groduced by the samples is desirable but less
importart.

445 Acuity and discriminating ability

The twolfollocwing tests are recommended.

4.45.1 |Tests for detection of a stimulus

These tgsts are based on the triangular test; see
ISO 41290.

One mafterial at a time is tested. Two samples of the
test matgrial and one sample of water or other neutral
medium| or one sample of the test material and™two
of watel or other neutral medium, are presented to
each carjdidate. The concentration of the test-material
shall be gt the supra-threshold level.

The test materials, their concentrations and the neu-
tral med|um (if used) shall be choSen’by the organizer
in relatign to the types of assessment for which the
candidates wil' be used. Prefetably candidates should
have 100 % correct respenses.

An inabfiity to detecf differences after several rep-
etitions [ndicates unsuitability for this type of test.

Examplds of _materials which may be used in de-
tection tests are given in table 2.

be the same for all candldates to ensJAre that com-
parisons of their performance are~not |nfluenced by
the effects of different orders of lpresentation.

A satisfactory level of sucCeSs in this|task can be
specified only in relation.t0) the particular intensities
used.

Examples of proddéets that may be used are given in
table 3; for these concentrations, candidates who in-
vert the order 6f more than one adjacen}t pair of sam-
ples shall~be considered unsuitable |as selected
assessofs for this type of analysis.

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

Cancentration
in water at
room
temperature

Test Product?

Taste discrimi- Citric acid 0,1{g/l; 0,15 g/l;
nation 0,22 g/1; 0,34 g/l;
Odour discrimi- Isoamyl acetate | 5 ppm; 10 ppm;
nation 20 ppm; 40 ppm;
Texture discrimi- | To suit the in- —
nation dustry con-

cerned (e.g.

cream cheese,
purée, gelatine)

Colour discrimi- Cloth, colour Intgnsity of a

nation scales, etc. colgur ranging,
for example,
frorn dark red to
lighlt red

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

Concentration in
Material water at room
temperature

Caffeine 0,27 g/l
Citric acid 0,60 g/l
Sodium chloride 2 g/l

Sucrose 12 g/l
cis-3-Hexen-1-ol 0,4 ml/l

1) Other appropriate products showing a graduation in
characteristics may also be used.

4.4.6 Descriptive ability

These tests are aimed at determining a candidate's
ability to describe sensory perceptions. Two tests are
advocated, one covering odour stimuli and the other
textural stimuli. The tests are conducted as combined
assessments and interviews.
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4.4.6.1 Odour description test

Candidates are presented with between 5 and 10

olfactory stim

uli, preferably related to the product or.

products eventually to be evaluated. The set shall

contain some

samples which are easy to recognize

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 meth
are either dirg

In direct meth
containing od

In retronasal
from a gaseo
inside the mo

The method 1
evaluation of

scribed below.

Samples 4
or cotton
odourless,
tles. Suffid
orate into
intensity s
the bottle

Samples may
pads.

Samples 3
candidate
perceived.
organizer 1
der to brin
more fully

the stimuli

Candidates af
a scale such 4

3 points fd

Examples of olfactory materials which may be used
are given in table 4. See also 1ISO 5496.

Table 4 — Examples of olfactory materials for
odour description test

DS OfSampie preparation exist Which

ct or retronasal in nature.

ods, bottles, smelling strips or capsules
burs are employed.

methods, the odours may be evaluated
s medium, from smelling strips placed
ith or by ingestion of aqueous solutions.

nost commonly used is still that of the
pbdours from bottles. This method is de-

re absorbed in odourless paraffin wax
ool which is placed in dark coloured,
50 ml to 100 ml screw cap glass bot-
ient material shall be allowed to evap-
the headspace of the bottle and the
hall be checked before presentation of
to candidates.

also be presented on smelling strips.or

re presented one at a time;\and the
is asked to describe or record what is

Following the initial “reaction, the
nay if desired discuss.the sample in or-
j forth further commients and to explore
the candidate's-Capability of discussing

e graded. according to performance on
s the_felfowing:

r@-correct identification or a description

Material Nan?e most. commonly

associated with the odour

Benzaldehyde Bitter almonds, cherry, ...

Octen-3-ol Mushroom, ...

Phenyl-2-ethyl acetate Floral, ...

Diallyl sulfide Garlic, ...

Camphor Camphor, medicine, |.

Menthol Peppermint,®...

Eugenol Clovef )z

Anethol Ariiseed, ..

Vanillin Vanilla, ...

B-lonone Violets, raspberries, .

Butyric acid Rancid butter, ...

Acetic acid Vinegar, ..

Isoamyl acetate Fruit, acid drops, bangna,
pear, ..

Dimethylthiophene Grilled onions, ...

NOTE — It is possible to use food products, spiges, ex-

tracts, infusions or chemical odorants. Materials chosen

shall be suited to local needs and shall be free from

other odorous materials.

4.46.2 Texture description test

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

Solid sample products shall be presented as upiformly
sized blocks and liquid sample products shalll be pre-
sented in opaque vessels.

Candidates are graded according to performpnce on
a scale such as the following:

of the mo

trequUent association;

2 points for a description in general terms;

1 point fo

r an identification or description of an

appropriate association following discussion;

0 for no response.

A satisfactory level of success in this task can be

specified only

in relation to the materials used. How-

ever, candidates who achieve less than 65 % of the
maximum possible score are unsuitable as selected

assessors for

this type of test.

3 points for a correct identification or a description
of the most frequent association;

2 points for a description in general terms;

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

0 for no response.

A satisfactory level of success in this task can be
specified only in relation to the products used. Candi-
dates who achieve less than 65 % of the maximum
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possible score are unsuitable as selected assessors
for this type of test.

Examples of products that may be used are given in
table 5.

Table 5 — Examples of products for texture
description test

Texture most commonly

ISO 8586-1:1993(E)

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

Assessors shall be instructed not to use perfumed
cosmetics prior to or during sessions. They shall also
be asked to avoid contact with tobacco or 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.

Granulatgd sugar Crystalline, coarse

Marshmallow topping Sticky, malleable

Chestnut purée Pasty
Semoling Grainy
Double qream Unctuous
Edible g¢latine Gummy
Corn mufffin cake Crumbly
Cream toffee Tacky

Calamary (squid)
Celery
Raw carfots

Elastic, springy, rubbery
Fibrous
Crunchy, hard

5 Training

5.1 Principle

To provide assessors with rudimentary knowledge of
procedurgs used in sensory@nalysis and to develop
their ability to detect, recognize and describe sensory
stimuli. To train assessOrs to use this expertise so
that they| may becomfe proficient in the use of such
methods|with partieular products.

5.2 Geheral

Product associ;:gg::tith the It shall be emphasized to assessors that if they carry
any—odeur—into—the—testreom—tests—ay be invali-
Oranges Juicy, cellular particles, ... dated.
E:friﬁlf:f;serea[s Crispy 5.3 Assessment procedure
Pears (Passe Crassane) Gritty

At the start of any training, programme assessors shall

be taught the correct way)to assess sa
assessments, instructions shall be rea
before any task and-adhered to throughg
sis. The temperature of samples shall
Unless told to caoncentrate on specific a
assessors should usually examine attri
following-order:

— ¢olour and appearance;

~=odour;

— texture;

— flavour (comprising aroma and taste);

— after-taste.

When assessing odour, assessors shall
take short rather than long sniffs and no

mples. In all
i thoroughly
ut the analy-
pe specified.
tributes, the
butes in the

be taught to
t to sniff too

many times lest they become confused and fatigued.

With both liquid and solid samples, th
shall be told in advance the size of the
mouth assessment), the approximate tin
the sample is to be held in the mouth, th

e assessors
sample (for
he for which
e number of

chews and whether it is to be swallowed or not. The

problem of adaptation and the advantag
the mouth and of standard time interv|
samples shall also be discussed. Any pro
agreed upon shall be stated clearly

es of rinsing
bls between
edure finally
so that all

assessars assess products in the same

way. The in-

A number of assessors one and a half to two times
greater than that finally required in the panel shall be
trained. To ensure the development of the correct
approach to sensory analysis, all training shall be
conducted in a suitable environment in accordance
with the recommendation given in ISO 6658. It is also
useful to train assessors in basic knowledge of the
products they assess, e.g. by giving information on
the manufacturing process or by organizing visits to
plants.

Except in preference tests, assessors shall be in-
structed at all times to be objective and to disregard
their likes and dislikes.

terval between samples shall be sufficient to permit
recovery but not so long that assessors lose their

ability to discriminate.

5.4 Training in detection and recognition of

tastes and odours

Matching, recognition, paired comparison, triangular
and duo-trio tests (see ISO 6658 and specific Inter-
national Standards) shall be used to demonstrate
tastes at high and low concentrations and to train
assessors to recognize and describe them correctly
(see 1SO 3972). ldentical tests shall be used to de-
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velop assessors' acuitiy for odour stimuli (see
IQﬂ F\AQR\ Ctimiili ehall initialhy ha nrecanted cinals

TPV DUl Onidil iilidily T NITOoTIHIlouU oiliygly

as an aqueous solution but as experience is gained
the base may be replaced by actual foods or bever-
ages. Mixed samples in which the proportions of two
or more components vary may also be introduced.

Alteration of the appearance of a sample (for example
by the use of coloured light) is particularly useful in
demonstrating the need to be objective when trying
to detect differences in other sensory characteristics.

5.5 Training in the use of scales

Assessors shall be introduced to the concepts of rat-
ing, classification, interval and ratio scales (see
ISO 6658 and ISO 4121) by initially ranking series of
single-odour, single-taste and single-textural stimuli
with respect to the intensity of a particular charac-
teristic. The various rating procedures are then used
to attach meaningful magnitudes to the samples. As
indicated in 5.4, the base shall initially be water but
actual foods and beverages, with mixed stimuli, both

JuUUS Jeve U=, = ] (LAY

Samples useld for training and testing shall be
characteristic |of their origin, style and quality, and
representativg of the range generally found on the
market.

Samples shall|be presented in the quantity and at the
temperatures|generally met with in the trade or in
use.

Exceptions mpy be made when demonstrating excel-
lence, imperfgctions or faults.

Care shall be| taken to ensure that sensory fatigue
does not aris¢ owing to the testing of an excessive
number of safnples.

Table 6 gives [examples of materials which may be
used during this phase of training. If possible, stimuli
should be chofsen to relate to the material or materials
it is eventually aimed to assess.

Table 6 — Examples of materials to be used
during training in detection and recognition

The materfals in table 1
The produfts in table 3
Saccharin [100 mg/l)
Quinine sylfate (0,20 g/l)
Grapefruit|juice

Cider
Sloe juice
Cold tea
Sucrose (10 g/; 5 g/l: 1 g/: 0.1 g/l)

0 N O O WN =

©

of which may vary mdependently, may then be intro-
duced.

Table7 gives examples of materials® which |may be
used during this phase of training:

If possible, stimuli shall bechosen to relatg to the
product or products it is eventually aimed to gssess.

Table 7 — Examples of materials which may be
used for training in the use of scale

1 Productslin table 3 and in item 9 of table 6

2 Caffeine 0,159/l | 0,22 g/l | 0,34 g/l | 0,51 g/l
Tartaric acid 0,05¢g/l| 0,15¢g/t| 0,4 g/l | 0,7 g/

0,5 mg/ll 5 mg/l | 20 mg/l || 50 mg/l

4 Cheeses, e.g. mature hard cheese such as Cheddal or
Gruyere, ripened soft cheese such as Camembert

Hexyl acetate

5 Pectin gels

Lemon juice and diluted

lemon juice 10 mi/t | 50 mi/l

5.6 Training in the development and Qise of
descriptors (profiles)

Panelists shall be introduced to the idea of profiling

by being presented with a series of simple groducts
Aand ~Aelead +4 A | abdaring £

—_
o

Hexanol (15 mg/l)

_
—_

Benzyl acetate (10 mg/l)

N
N

ltems 4 to 7 with varying sucrose contents (see item 9)

13  Tartaric acid (0,3 g/l) plus hexanol (30 mg/l);
tartaric acid (0,7 g/l) plus hexanol (15 mg/l)

14 Orange-flavoured drink coloured yellow; orange-flavoured
drink coloured orange; lemon-flavoured drink coloured
yellow

16 Succession of caffeine (0,8 g/l), tartaric acid (0,4 g/l) and
sucrose (5 g/t)

16  Succession of caffeine (0,8 g/l), sucrose (5 g/l), caffeine
(1,6 g/l) and sucrose (1,5 g/l

UTTUu UonNGwUU (U UUVWIU'J V\JUUUUIUIIUO IUl UUQUllb r]g thelr
sensory characteristics, in particular terms which al-
low samples to be differentiated. Terms shall be de-
veloped individually and then discussed and an agreed
list of at least ten devised. This list shall then be used
to produce profiles of the products, first by attributing
the terms appropriate to each sample and then by
scoring their intensities using the various types of
scales discussed in 5.5. The organizer shall produce
profiles of the products using the results to illustrate
the value of descriptive analysis. Examples of prod-
ucts which may be used in this training exercise are
given in table 8.
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Table 8 — Examples of products which may be
used during training in descriptive procedures

(profiles)
1 Commercial fruit juice products and blends
2 Breads
3 Cheeses
4

Comminuted fruit or vegetables

See also ISO 6564.

ISO 8586-1:1993(E)

6 Final choice of panels for particular
methods

6.1 Principle

Choice of those assessors most appropriate for a
given method to make up pools from which panels
of assessors for particular tests are taken.

The number of assessors required for each purpose
shall be at least the size recommended in ISO 6658.

5.7 Practice

The formal training sessions outlined in 5.4 to 5.6 shall
be intergpersed with exercises to provide assessors
with further experience.

5.8 Specific product training

After badic training, assessors may undergo a period
of produgt training, the exact nature of this depending
on whetfer it is intended to use the panel for differ-
ence or descriptive testing (visual, odour, textural and
flavour eYaluations).

5.8.1 Difference assessment

Samples |similar to those that will eventually be as-
sessed afe presented to the assessors who evaluate
them using one of the difference assessment_pro-
cedures. [(See ISO 6658 and the InternationdlsStan-
dards describing individual difference tests()

5.8.2 Descriptive assessment

For descliptive analyses whichsare hot intended for a
specific groduct, experience gholld be gained with a
wide range of different products. For assessors who
are to agsess one specifie-product type, three sam-
ples of this type of praduct shall be presented in each
session, ppproximately 15 samples being assessed in
total.

Descriptdrs “aré proposed to describe the various
organoleptiecharacteristics.

[T the number of candidates exceeds anly slightly the
number required for the panel, it may-lbe necessary

to select the best assessors ayailable
those meeting predefined criteria.

rather than

Candidates selected as appropriate for [one purpose
are not necessarily appropriate for another, and can-
didates excluded for oneé’purpose are ndt necessarily

unsuitable for others!

6.2 Difference assessments

Final pamel selection is based on repeat

examination

of actual samples. If the panel is to be [used for the

detection of a particular characteristic,
detect adulterated samples at decreaq
trations can also be used as a criterion fq

Assessors selected shall perform consist

he ability to
ing concen-
r selection.

ently and be

able to differentiate correctly the samplels presented.

Those who perform this task less well
shall be rejected.

6.3 Ranking assessment

Final panel selection is based on repeat
of actual samples. Assessors selected s
consistently and be able to rank correctly]

than others

examination
hall perform
the samples

presented. Those who perform this tapk less well
than others shall be rejected.

See also ISO 8587.

6.4 Rating and scoring

Assessors shall assess approximately [six different

The organizer then leads a discussion to help the
panel to put similar descriptors into groups and to ra-
tionalize the vocabulary by selecting a single descrip-
tor to replace each group of terms. The process is
assisted by examining external standards and sam-
ples with particular characteristics.

The agreed descriptors are then incorporated into a
score sheet. Several further samples are examined
and the terminology is further improved. The meaning
of intensity scales for each attribute shall be
discussed and rationalized by reference to actual
samples.

samples In triplicate, presented in random order, and,
if possible, at more than one session. The results
should be tabulated as shown in tables A.1 and B.1.

The data should be analysed by analysis of variance
as shown in tables A.2 and B.2 to examine the indi-
vidual results of each assessor.

Assessors who have a high residual standard devi-
ation, indicating inconsistency, or for whom the vari-
ation among the samples is not significant, indicating
poor discrimination, should be considered for re-
jection. However, if most of the assessors are poor in
one or both of these respects, it may be because the
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samples are not sufficiently different to be reliably 6.6.2 Assessors shall assess approximately six
distinguished. samples using the vocabulary and score sheet devel-
, oped as described in 5.8.2. The samples shall be pre-
The combined data should also be analysed by analy- sented in triplicate in a properly balanced order. Each
sis of variance as shown in tables A3 and B.3. The descriptor for each assessor shall then be subjected
statistical  significance of the variation among to analyses similar to those described in 6.4 and an-
assessors, the variation among samples and the nex A or to other multidimensional methods of
assessors/samples interaction should be determined. analysis.
Significant variation among assessors indicates the .
presence of bias, i.e. one or more assessors give(s) 6.7 Assessors for particular assessments
scores consistently higher or lower than the others. ) ) .
Significant varjatiocn-among-samples-indicates-that-the Despite being selected as the best candidates, selec-
assessors as p panel a ted assessors may fluctuate in their performance.
among the samples. A significant assessors/samples With descriptive analysis, it can often prove an ad-
interaction indicates that two or more of the vantage to select the better performers=~or tp divide
assessors have a different perception of the dissimi- the assessors into subgroups following a programme
larities betwegn two or more samples. In some cases, of assessments and before any(gomplex sfatistical
an assessors/pamples interaction may even reflect a examination of the data. For this purpose the pro-
disagreement about the ranking of the SampleS. cedures used are the same as-those given in 6.4.
Althqugh analysis of'varlance is appropriate for' scor- 7 Monitoring of selected assessors
ing, it is not gppropriate for some forms of rating. If
used for rating, caution is necessary. It is necessary to<check periodically the effectiveness

ol .. . and performance of selected assessors.
6.5 Qualitative descriptive analysis

The aim of:the check is to examine each ind|vidual's

No additional [ specific selection procedure is advo- performange to determine whether the delected

cated amongst those already outlined. assess@pis able to achieve appropriate and rgproduc-
ible results.

Assessors aregl chosen on the basis of their perform-

ance in the vgrious exercises, in particular those de- This check may be carried out at the same timg as the

scribed in 5.6 and 5.8.2. experiment itself in many cases.

The results of this examination will indicate \whether

6.6 Quantitative descriptive analysis re-training is necessary.

6.6.1 If comtrols or reference samples T(see The particular sensory tests to be used depend on the
ISO 5492) haye been provided, candidates. shall be application area of the assessors and the tgsts are
tested for theif ability to recognize and describe them. therefore selected by the panel leader. It]is rec-
Assessors who cannot recognize or adequately de- ommended that the results be recorded for fontinu-
scribe correctly 70 % of control_$aiples shall be ous reference and be used to decide when reftraining
considered unpuitable for this typé-of test. is necessary.

10
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Annex A
(normative)

Use of analysis of variance in the choice of selected assessors for scoring

A table for the results of the assessors is constructed For the more specific case of the final choice of pan-
as shown-r-table-A-- eis-for-scoringand-ratingtsee 64 p =—Gland r=3.1n
) ) ) this case, the analysis of variance tablg¢ for the jth
In table A1, Yy is the score given by the jth assessor assessor is constructed as shown iftable A.2.
to the kth rep(lcate of sample i, and there are p sam-
ples, g assessors and r replicates.
Table A.1 — Results of the assessors
Assessor
Sample 1 2 Jj q Mean
Score Mean Score Mean Score Mean Score Mean
1
2
1 YijI
Yij 7,] Y; .
Yijr
D
Mean Y, Y.
Table A.2 — Analysis of variance — Data not combined
Source of variation Degrees of freedom, v Sum of squares, SS Mean;guare, F
Between $ampres v =p—1 SS, —r 5 Ty -1, M3, = 55,7v, F = MS,/MS,
i=1
. P — _
Residual vo=p(r-1) S8, = ;1 k; (Y- ¥ MS, = SS,0v,
p r —
Total vy=pr-1 $$=1 T Y- ¥,

1
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In table A.2, the mean for sample i is given by

ij

r

IR
k=1
- r

and the overall mean is given by

p r
PR

The mean of scores given by assessor j to sample i

v oo i=1k=1 ZZYi‘k
Yy = pr g i=1j=1k= ’
The residual standard deviation is calculated as fol- 7
lows: The statistical significance of interaction’ ketween
MS, assessors and samples is determined by testing the

For the combined data, the analysis of variance table

is constructed as shown in table A.3.

In table A.3, the mean for sample i is given by

q r
R
j=1lk=1

AE Ll SLa.

qr

and the mean|for assessor j is given by

2. ZrYifk
i=1|k=1

.j. pr

Table A.3 — Analysis'of variance — Combined data

ratio MSg/MS; against statistical values in tablgs of the
F distribution with vg and v, degreés of freed¢m.

If the interaction is not statistically significant at the
level « = 0,05, the statistical significance of the vari-
ation between assessors-is determined by tedting the
ratio MSg/MS; against‘statistical values in tablgs of the
F distribution with vg-and v, degrees of freedgm.

Source of variation

Degrees of freedom,

v

Sum of squares, SS Mean square,| MS

Between samples vy=p-1 SS, = qr f ¥ - 7"')2 MS, = SS4/v)
i=1

Between assessors vy &4 1 SSs = pr § (yT -7.) MSg = SSg/v
i=1

Interaction v=@-1)(@-"1) Sy =r Ty (T, ~ 7.2 - 55, - 55, MSg = SSg/vq

i=1j=1
. p q r — —
Residual v, =pq (r-1) S8, = 21 ;1 ,,§1 T Yij-)z MS; = SS;/v
14 q r —
Total vg=pqr-1 SSs= 3 Y ¥ (V- 7.)?
i=1j=1k=1

12
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Annex B
(informative)

An assessment by each assessor of three samples

from six

Example of practical application

nnflcant vana‘uon between the samples were suitable.

andard devi-

lengths of time gave the results shown in tableB‘I ation and consequent!y no SIgmﬂcant ariation be-
using a 10-point scoring system (individual scores and tween the samples, would not be suitable, nor would
means). assessor 3 who had no significant\wariatlon between
. ) ) the samples.
The analyisis of variance table is then constructed as
shown in|table B.2. Variation between assessorsiis significant, and it can
. ) , be seen that assessors 2and 3 give lowel scores than
The overgll analysis of variance is then calculated as do assessors 1 and 4. On the othef hand, the
shown in|table B.3. assessors/samples Gntéraction is not sighificant, and
. it is not possiblé; to assert that the asspssors have
It would e concluded that assessors 1 and 4, having . .
low residpal standard deviations and statistically sig- disagreements aout the ranking of the spmples.
Table B.1 — Assessor's scores
Assessor
Sample 1 2 3 4 Mean
Score Mean Score Mean Score Mean Score Mean
8 5 6 9
1 8 8,3 8 7,3 7 6,0 8 8,3 7,50
9 9 8
6 6 5
2 8 7,0 7 5,7 4 5,3 7 6,7 6,17
7 4 7
5 4 5
3 4,7 2 3,3 3 4,0 5 5,0 4,25
3 5
6 6
4 6 57 4 5,3 2 3,3 5 53 4,92
5 8
4 3 4
5 5 4,0 2 3,0 4 4,3 5 4,3 3,92
3 4 5
5 5
6 6 5,7 4,3 4 5,0 5 6,3 5,33
6 6
Mean 5,89 4,83 4,67 6,00 5,35
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