INTERNATIONAL ISO
STANDARD 8588

Second edition
2017-07

Sensory analysis — Methodology —
“A” - “not A” test

Analyse sensorielle — Méthodologie ~Essai “A” - “non A"

Reference number
1SO 8588:2017(E)

©1S0 2017


https://standardsiso.com/api/?name=41b69a8397e2d835d5e92109b388c8b2

ISO 8588:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=41b69a8397e2d835d5e92109b388c8b2

ISO 8588:2017(E)

Contents
FOT@WOT .......ooocccoe e85 8 5 5 s
1 S0P ..o
2 NOIMALIVE FEEETEIICES .........c...ooooe et
3 Terms and definItiONS ...
4 PIIICIPIIC ...kt
5 Apparatus
6 BT 1101 0] D 0 OSSO 4 W
7 General test CONAILIONS ... S
8 ALSSESSOTS .....ooooiii itttk (s e
8.1 Qualification, selection, arrangement......
8.2 Numbers of assessors and assessments
9 PIOCEAUT ..o s
10 EXPression Of FE€SUILS ...
Annek A (informative) Examples of the application of the “A” <"not A” test
Annek B (informative) Extracts from x2 and standard normal tables.................ccccn
Annek C (informative) Examples of answer forms for an “A” - “not A” test ...
BIDLIQGTapRy . .....oo e e e

© IS0 2017 - All rights reserved

iii


https://standardsiso.com/api/?name=41b69a8397e2d835d5e92109b388c8b2

ISO 8588:2

017(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Sensory analysis — Methodology — “A” - “not A” test

1

Scope

This document specifies a procedure for determining whether a perceptible sensory difference exists
between samples of two products. The method applies whether a difference exists in a single sensory
attribute or in several.

The [ .

a)

b)

)

The “p” - “not A” test is not appropriate for assessing if twoproducts are sufficiently simil
inter¢hangeably (i.e. for similarity testing) because the “A* - “not A” test inherently invol
evaluptions of the same products by all assessors:(These replicate evaluations violg
assumptions for similarity tests to be statistically valid.

Examiples of its application are given in Annex B.

NOTE
A” samples is the same regardless of the nature of the replicated evaluations performed in the te
estim
discugsion of a Thurstonian analysis ef the “A” -
document. Interested readers are réferred to Reference [1] for a detailed discussion of the topic.

2

The fpllowing documents are referred to in the text in such a way that some or all of
const
undated references, the latest edition of the referenced document (including any amendmg

[SO 3p34-1, Statistics — Vocabulary and symbols — Part 1: General statistical terms and
probapbility

ISO 5

“not A” test can be used in sensory analysis in the following ways:

ap a difference test, particularly for evaluating samples having variations, for
appearance (making it difficult to obtain strictly identical repeat samples) orin aftert
diirect comparison difficult);

ap a recognition test, particularly for determining whether an assessor or group
identifies a new stimulus in relation to a known stimulus (for example, recognition of
the sweet taste of a new sweetener);

ap a perception test, to determine the ability of an assessorto/discriminate stimuli.

Bi and Ennisl1] point out that the-gstimate of the discriminal distance, d’, between th

hte of the variance of d’ does depend on how the replicate evaluations were performed. As sy
“not A” method, nor of the power of the test is undg

Normative references

tutes requiréments of this document. For dated references, only the edition cited

example, in
aste (making

of assessors
he quality of

ar to be used
ves replicate
te the basic

e “A” and “not
5t but that the
ch, no general
rtaken in this

their content
applies. For
ents) applies.

erms used in

Yz, >ensory analysis — Vocabulary

ISO 8586:2012, Sensory analysis — General guidelines for the selection, training and monitoring of selected
assessors and expert sensory assessors

[SO 8589, Sensory analysis — General guidance for the design of test rooms

3

Terms and definitions

For the purpose of this document, the terms and definitions given in ISO 5492, for terms concerning
sensory analysis, and ISO 3534-1, for statistical terms, apply.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

4 Principle

An assessor is presented with a series of samples, some of which are composed of the “A” product while
others are composed of one or more “not A” products. For each sample, the assessor indicates whether
the sample is an “A” product or is a “not A” product. This test requires the assessor to be familiar with

product “A”, possibly through exposure to known samples of product "A”, prior to exposure tothe test
samples.
5 Apparatus

to be

The apparat
analysed, the

1s shall be selected by the test supervisor according to the nature-ef‘the product
number of samples, etc. and shall in no way affect the test results(

If standard apparatus corresponds to the needs of the test, it shall be used.

6 Samplij
Refer to sam

In the abseng
7 Generd

7.1 Clearly

7.2 Carry
until all evaly

7.3 The fac

7.4 Assess
For example
irrelevant co

7.5 Code

ng

pling standards for the sensory analysis of the product or products being tested.
e of such standards, agreement shall be sought among the parties concerned.

1 test conditions

define the test objective in writing:

ut each session of the testiinder conditions that prevent communication among ass¢
lations have been completed.

ilities in which the‘ests are conducted shall comply with ISO 8589.

brs shall not’be”able to identify the samples from the way in which they are pres
in a taste tést, one should avoid any differences in temperature or appearance. Mas
our differences using, for example, light filters, subdued lighting or opaque serving ve

LSSOTI'S

bnted.
k any
ssels.

hosen

theCvessels that contain the test samples in a uniform manner, using 3-digit numbers c
at random f i i

codes

(one for the “A“ sample and one for the “not A“ sample) can be used for all assessors within a test session
provided different codes are used from one session to another, if multiple sessions are required to
complete the test.

7.6 The quantity or volume of product served shall be identical for all test samples. In a taste test, the
quantity or volume to be placed in the mouth can be specified. If it is not, assessors shall be instructed to
evaluate the same quantity or volume of each test sample.

7.7 The temperatures of the test samples shall be identical, preferably at the temperature at which the
product is generally consumed.

© ISO 2017 - All rights reserved
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7.8 Occupational safety of assessors shall be taken into account. The assessors shall be instructed as to
how they should assess the test samples. For example, the assessors shall be instructed whether or not
they are to swallow the test samples or whether they are free to do as they please. In the latter case, the
assessors shall be instructed to proceed in the same manner for all test samples.

7.9 During the test session, avoid giving information about product identity, expected treatment effects

or individual performance until after all testing is complete.

8 Assessors

8.1

All as

objec
be co
For €

may ¢
select

there
asses

All as
proce

8.2

The number of assessors to be used depends on thé‘objective of the test and on the requirec

level.

The 1
fatigy
falls h

9 P

To en

evalu
to kn

conceg

may
asses

begun. In addition, in the series presented to the assessor, the respective number of “A

samp

Qualification, selection, arrangement

sessors shall possess the same level of qualification, this being chosen on the-bas
five in accordance with ISO 8586:2012. Depending on the objective of théytest, as
mpletely naive or highly trained. However, within a test, all assessors shal be equg
kample, if the test is being conducted because there is a suspicionthat the “no
bxhibit a particular taint, assessors with a history of being highly- sensitive to the
ed. Experience and familiarity with the product may improve the performance of an
fore, may increase the likelihood of finding a significant difference. Monitoring the pe
Sors over time may be useful for increased sensitivity.

sessors shall be familiar with the mechanics of the “A”.-“not A” test (the format, the
dure of evaluation).

Numbers of assessors and assessments

Between 10 and 50 assessors who are~familiar with the “A” product shall be use
umber of replicate evaluations performed by each assessor shall be determined b
ing the product is. The total number of evaluations performed in an “A” - “not A”
etween 20 and 100 evaluations!

rocedure

sure familiarity with_product “A”, assessors may be exposed to a known “A” sample
htions of the test-samples. Depending on the objective of the test, assessors also ma
bwn “not A” samples prior to evaluations of the test samples. For example, if the

rned that one~ofr more of the “not A” products may exhibit a particular fruity note, t
be exposed(to a sample that exhibits supra-threshold intensities of the fruity a
sors shallvnot have access to any known samples once the evaluations of the test

es.issunknown to the assessor.

is of the test
sessors may
lly qualified.
t A” product
taint may be
hssessor and,
rformance of

task and the

significance
1 in the test.
ased on how
est typically

prior to the
y be exposed
researcher is
he assessors
tribute. The
amples have

and “not A”

Multiple “not A” products may be evaluated in the same test. The number of “not A” products included in
a single test shall be limited to avoid sensory fatigue.

The order of presentation of the “A” and “not A” samples shall be random and the order shall be different
for each assessor. All assessors shall be presented with the same number of “A” samples and the same
number of “not A” samples (these two numbers not necessarily being the same); see A.2. Similarly, if
multiple “not A” products are tested, the numbers of each “not A” product need not be the same; see A.3.

According to the nature of the samples and in order to avoid certain interfering effects of sensory
adaptation, the same time interval shall be observed between the presentations of any two successive
samples.

Specimen answer forms are reproduced in Annex C.
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10 Expression of results

Separate analyses are carried out for each “not A” product in the test. For each “not A” product in the
test, the analyst obtains a table of three columns and three rows (see Table 1).

Table 1 — Observed numbers

Sample Sample
Assessor’s response presented presented Total
is “A” is “not A”
Assessor identifies the sample as “A” nii niz ni.
Assepsor identifies the sample as “not A” nz1 noo no.
Tota ni ny n.

where

ni1 and iz are the numbers of correct “A” and “not A” responses, aggregated.across all assessors,
respectively;

nz1 and fi12 are the numbers of incorrect “A” and “not A”, responses, aggregated across all assefssors,
respectively;

ni.and np. are the sums of the responses in rows 1 and 2, respectively;

n1and nfz are the sums of the responses in columns 1 and,2; respectively;
n. is the total number of responses.
There are two approaches for analysing the data obtained in an “A” - “not A” test.
In the first approach, the interpretation of results is 6btained through a two-step process.

a) If the prpportion of times the “A” sampl€ is‘identified as being “not A” (n21/n.1) is greater than the
proportion of times the “not A” sample is.identified as being “not A” (n22/n.2), stop and concludge that
there is fnsufficient evidence to conclude that a perceptible difference exists between the profucts.

b) Otherwipge, compute the x2 test statistic, T, in Formula (1) and compare it to the 2a critical vdlue of
the x2 distribution with 1 degree of freedom. If the value of the test statistic exceeds the critical
value, conclude that the-samples are perceptibly different. Alternatively, compute the pivalue
associated with the teststatistic in Formula (1) and compare it to the 2« level of significance that
has beer] chosen for the-test. If the p-value < 2a, conclude that the samples are perceptibly diffgrent.

The 2a actign standard is used because the x2 test is inherently two-sided. It cannot distinguish
between the[‘A” sample receiving too many or too few “not A” responses. Step a) of the two-step prjocess
above rules qut'the possibility of declaring significance due to the “A” sample receiving too many “hot A”
responses. Since half of the error is associated with this irrelevant alternative the true Type I enror of

the two step test procedure is « when using 2a for the x2 test in the second step. Formula 1 is shown as:

2
ij —Ej
T=Zf=1 Zjﬂ(n] E--]) @

y

Where nj; is the observed number of counts in row i and column j of Table 1 and Ej is the expected
number of counts in row i and column j, which is calculated separately for each of the four cells as
Ejj = (nj. x nj)/n.. The p-value associated with the test statistic, T, in Formula (1) can be calculated using,
for example, a spreadsheet function, such as Excel’s!) CHISQ.DIST.RT function. The p-value will be

1) Excel is the trade name of a product supplied by Microsoft. This information is given for the convenience of
users of this document and does not constitute an endorsement by ISO of the product named. Equivalent products
may be used if they can be shown to lead to the same results.

4 © IS0 2017 - All rights reserved
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displayed in the cell that contains “=CHISQ.DIST.RT(T,1)”, where T is the value of the test statistic in

Formula (1).

In the second approach, the interpretation of results is obtained through a one-step process.

a) Compute the statistic, T1, in Formula (2) and compare it to the upper-a critical value of the standard
normal distribution. If the value of the test statistic exceeds the critical value, conclude that the
samples are perceptibly different. Alternatively, compute the p-value associated with the test
statistic in Formula (2) and compare it to the a level of significance that has been chosen for the
test. If the p-value < a, conclude that the samples are perceptibly different. Formula 2 is shown as:

Jo_ (04450 —nypn,4)
"t @
RIS LY

The p-value associated with the test statistic, Ty, in Formula (2) can be calculated using, fopr example, a
spreadsheet function, such as Excel’sl NORM.S.DIST function. The p-value willdbé-displayed in the cell
that dontains “=1 - NORM.S.DIST(T1,TRUE)”, where T is the value of the testsstatistic in Fdrmula (2).

Note that for sample sizes smaller than those typically occurring in sensery tests, data from an “A” -
“not 4” test also could be analysed using Fisher’s Exact Test.

Some|examples are in Annex A.

© IS0 2017 - All rights reserved 5
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Annex A
(informative)

Examples of the application of the “A” - “not A” test

A.1 Example 1

Recognition jof the sweet taste of sucrose (stimulus “A”) from that provoked by a sweetener. (“llmt A”
stimulus).

The two sublstances are presented in aqueous solution in concentrations resulting imyan intengity of
sweetness equivalent to that given by a 40 g/l sucrose solution.

Number of agsessors: 20.
Number of sagmples per assessor: 5 “A” and 5 “not A”.
The researcHer chooses to test at the a = 0,05 level of significance.

Results (all assessors together): see Table A.1.

Table A.1 — Observed values foriexample 1

Sample Sample
Assessor’s response presented presented Total
is “A” is “not A”
Assepsor identifies the sample as “A” 60 35 95
Assepsor identifies the sample as “not A} 40 65 105
Tota 100 100 200

responses fdar the “A” sample (40,%)-is less than the proportion of “not A” responses for the “not A”
sample (65 %), so the analysis can‘proceed to the second step. The T statistic in Formula (1) is calciylated

as shown in Formula (A.1):

(60-47,5)° . (35447,5) . (40-52,5) . (65-52,5)°
47,5 47,5 52,5 52,5

Using the first approach for analysing. the data from an “A” - “not A” test, the proportion of “ﬁ:ot A

T =

=12,53 (A1)

The p-value pssociated with the test statistic, T, is P = 0,000 4, which is less than the 2a = 0,10 lgvel of
significance fhdt the researcher has chosen, so it may be concluded that there is a perceptible diffgrence
between the sweeteners at the 95 % confidence level.

Using the second approach for analysing the data from an “A” - “not A” test, the Tq statistic in Formula (2)
is calculated as shown in Formula (A.2):

_ /200[(60)(65)(35)(40)]
' J(95)(105)(100)(100)

=3,54 (A.2)

The p-value associated with the test statistic, T1, is P = 0,000 2, which is less than the a = 0,05 level of
significance that the researcher has chosen, so it may be concluded that there is a perceptible difference
between the sweeteners at the 95 % confidence level.

6 © IS0 2017 - All rights reserved
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Identical to example 1, but each assessor evaluates “A” four times and “not A” six times. See Table A.2.

Using
responses for the “A” sample (38 %) is less than the proportion of “not A” responses fo
e (54 %), so the analysis can proceed to the second step. The T statistic in(Eormula (1)

samp

as shq

The p

Table A.2 — Observed values for example 2

Sample Sample
Assessor’s response presented presented Total
is “A” is “not A”
Assessor identifies the sample as “A” 50 55 105
Assessor identifies the sample as “not A” 30 65 95
Total 80 120 200

the first approach for analysing the data from an “A” - “not A” test, the proporti

whn in Formula (A.3):

(50-42)? . (55-63)° . (30-38)° . (65-57)°
42 63 38 57

=5,35

-value associated with the test statistic, T, is P = 0,020 8 /which is less than the 2a 3
significance that the researcher has chosen, so it may be congluded that there is a percepti

bn of “not A”
Ir the “not A”
is calculated

(A.3)

0,10 level of
le difference

betwg¢en the sweeteners at the 95 % confidence level.
Usingthe second approach for analysing the data from'an “A” - “not A” test, the T statistic it Formula (2
is cal¢ulated as shown in Formula (A.4):
\200[(50)(65)—(55)(30)]
| = =2,31 (A4)
/(105)(95)(80)(120)

The p-value associated with the test statistic, Tq, is P = 0,010 4, which is less than the o 5 0,05 level of
signifficance that the researcher has chosen, so it may be concluded that there is a perceptible difference
betwg¢en the sweeteners at the 95'% confidence level.
A.3 (Example 3
Ident]cal to examplée '1; but three different “not A” products (“not A 1”, “not A 2” and “fot A 3”) are

evalu
samp
Table

es and two(“not A 3” samples. The analysis of each “not A” product is carried out s¢
5 A.3, Avddnd A.S.

hted in the test. Each assessor evaluates five “A” samples, three “not A 1” samples, thfree “not A 2”

parately. See

Table A.3 — Observed values for example 3 for the “not A 1” product

Using

Sample Sample
Assessor’s response presented presented Total
is “A” is “notA 1”
Assessor identifies the sample as “A” 60 32 92
Assessor identifies the sample as “not A” 40 28 68
Total 100 60 160

the first approach for analysing the data from an “A” -

“not A” test, the proportion of “not A”

responses for the “A” sample (40 %) is less than the proportion of “not A” responses for the “not A 1”

© IS0 2017 - All rights reserved
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sample (47 %), so the analysis can proceed to the second step. The T statistic in Formula (1) is calculated
as shown in Formula (A.5):

(60-57,5)* (32-34,5)° (40-42,5)° (28-25,5)
T= + + + =0,68 (A.5)
57,5 34,5 42,5 25,5

The p-value associated with the test statistic, T, is P = 0,408 9, which is greater than the 2a = 0,10 level
of significance that the researcher has chosen, so it may not be concluded that there is a perceptible
difference between the “A” and “not A 1” products at the 95 % confidence level.

Using the second approach for analysing the data from an “A” - “not A” test, the T statistic in Formula (2)

is calculated

as shown in Formula (A.6):
0[(60)(28)-(32)(40)]

2.

The p-value
of significan
difference be

=0,83
(92)(68)(100)(60)

Table A.4 — Observed values for example 3 for the “not' A 2” product

Sample Sample
Assessor’s response presented presented Total
is “A” is “not A 2”
Assepsor identifies the sample as “A” 60 38 98
Assepsor identifies the sample as “not A” 40 22 62
Tota 100 60 160

Using the fin

2” sample (3
there is a pe

Using the sed
is calculated

as shown in Formulaf{A.7):
0[(60)(22)-(38)40)]

st approach for analysing the data‘from an “A”
responses for the “A” sample (40 %) is greaterthan the proportion of “not A” responses for the |

ond approach for analysingthe data from an “A” -

“not A” test, the T1 statistic in Formu

(A.6)

hssociated with the test statistic, Ty, is P = 0,204 4, which is greater thamthe a = 0,03 level
ce that the researcher has chosen, so it may not be concluded that(there is a perce
tween the “A” and “not A 1” products at the 95 % confidence level:

ptible

- “not A” test, the proportion of “not A”

not A

/ %), so the analyst stops and coneludes that there is insufficient evidence to concludg that
ceptible difference between the “A” product and the “not A 2” product.

la(2)

T, = =-0,42 (A7)
\(98)(62)(100])(60)

The p-value §issociatéd with the test statistic, Ty, is P = 0,662 4, which is greater than the a = 0,04 level

of significanfe thafthe researcher has chosen, so it may not be concluded that there is a perceptible

difference be

twéen the “A” and “not A 2” products at the 95 % confidence level.

Table A.5 — Observed values for example 3 for the “not A 3” product

Sample Sample
Assessor’s response presented presented Total
is “A” is “not A 3”
Assessor identifies the sample as “A” 60 12 72
Assessor identifies the sample as “not A” 40 28 68
Total 100 40 140

Using the first approach for analysing the data from an “A” - “not A” test, the proportion of “not A”
responses for the “A” sample (40 %) is less than the proportion of “not A” responses for the “not A 3”

8 © IS0 2017 - All rights reserved
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sample (70 %), so the analysis can proceed to the second step. The T statistic in Formula (1) is calculated
as shown in Formula (A.8):

(60-51,43)> (12-20,57)° (40-48,57)> (28-19,43)
T= + + + =10,29 (A.8)
51,43 20,57 48,57 19,43

The p-value associated with the test statistic, T, is P = 0,001 3, which is less than the 2a = 0,10 level of
significance that the researcher has chosen, so it may be concluded that there is a perceptible difference
between the “A” and “not A 3” products at the 95 % confidence level.

Using the second approach for analysing the data from an “A” - “not A” test, the T statistic in Formula (2)
is cal¢ulated as shown in Formula [A9]:

J140[(60)(28)—-(12)(40)]
| = =3,21
J(72)(68)(100)(40)

The p-value associated with the test statistic, Ty, is P = 0,000 7, which is lessthan the o 5 0,05 level of
significance that the researcher has chosen, so it may be concluded that there is a perceptihle difference
betwegen the “A” and “not A 3” products at the 95 % confidence level.

(A9)

Note [in example 3 that the data for the “A” product is reused in, the analysis of each of the “not A”
prodycts.
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Annex B
(informative)

Extracts from x2 and standard normal tables

Table B.1 gives the critical values of the 2 distribution with one degree of freedom and for the standard
normal distribution, relevant for the “A” - “not A” test. Conclude that there is a perceptible difference

between the[testsamples if the teststatistic, T, T Formuta f 1) or 11 1T FOrTa (2] exXceeds the, critical

value in the fable associated with the level of significance, «, chosen for the test.

Table B.1 — Critical values

Level of significance (a) 0,20 0,10 0,05 0,025 0.Q5 0,005

& (20 %) (10 %) (5 %) (2,5 %) (1,0 %) (0,5 [%)
X2 critical value 0,71 1,64 2,71 3,84 5,02 6,43
Standard norjmal 0,84 1,28 1,64 1,96 2,33 2,598
critical value

10
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