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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
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
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INTERNATIONAL STANDARD

ISO 10399:2004(E)

Sensory analysis — Methodology — Duo-trio test

1 Scope

This
simil
appli

The
by th

The I.Fethod is applicable even when the nature of the difference is unknown J[i.e) it determines ne

nor {|

the dffference]. The method is applicable only if the products are fairly homogeneous.
The mhethod is effective for

a) determining that

b) or for selecting, training and monitoring-assessors.

Two

— :Ee constant-reference techfique, used when one product is familiar to the assessors (e.g. a

— the balanced-reference technique, used when one product is not more familiar than the other|.

2

The

refergnces, only the edition cited applies. For undated references, the latest edition of th
document (inr‘lllding any ampndmnn’rq) qlnlnlinq

ISO

ISO

+ a perceptible difference does not result (dudstrio testing for similarity) when, for example

rity exists between samples of two products. The method is a forced-choice procedure.\F
cable whether a difference exists in a single sensory attribute or in several attributes.

method is statistically less efficient than the triangle test (described in ISO 4120) but is easi
B asSessors.

e direction of difference between samples, nor is there any indication-of the attribute(s) re

— either a perceptible difference results (duo-trio testing for difference), or

made in ingredients, processing, packaging, handling or storage;

orms of the method are described:

gular production), and

ormative references

ollowing referenced documents are indispensable for the application of this documen

difference or
he method is

er to perform

ither the size
sponsible for

, a change is

sample from

t. For dated
b referenced

5492:1992, Sensory analysis — Vocabulary

8589:1988, Sensory analysis — General guidance for the design of test rooms
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3 Terms

and definitions

For the purposes of this document, the terms and definitions given in ISO 5492 and the following apply.

31
alpha-risk
a-risk

probability of concluding that a perceptible difference exists when one does not

NOTE This is also known as Type | error, significance level or false positive rate.

3.2
beta-risk
prisk
probability of

NOTE TH

3.3
difference
situation in W

NOTE TH
the symbol py.

3.4
product
material to b

3.5
sample
unit of produ

3.6
sensitivity
general term

NOTE In

3.7
similarity
situation in w
interchanged

3.8
triad

concluding that no perceptible difference exists when one does

is is also known as Type Il error or false negative rate.

hich samples can be distinguished based on their sensory properties

e proportion of assessments in which a perceptible difference is detected between the two products is

b evaluated

Ct prepared, presented and evaluated inlthe test

used to summarize the performiance characteristics of the test

statistical terms, the sensitivity of the test is defined by the values of ¢, £ and py.

hich any perceptible differences between the samples are so small that the products can be
bly

those three

amples given 10 an assSessor In the auo-1rio test

given

used

NOTE In the duo-trio test, one sample is labelled as the reference, the other two are marked with different codes.
One of the coded samples is the same product as the reference; the other coded sample is the other product in the test.

4 Principle

The number of assessors is chosen based on the sensitivity desired for the test. (See 6.2 and the discussion

inA.3.)

Assessors receive a set of three samples (i.e. a triad), one sample of which is labelled as a reference and the
other two samples have different codes. The assessors are informed that one of the coded samples is the
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same as the reference and that one is different. Based on their training and the instructions given prior to the
test, the assessors report either which of the coded samples they believe to be same as the reference, or
which of the coded samples they believe to be different from the reference.

The number of correct responses is counted and the significance is determined by reference to a statistical

table.

5 General test conditions and requirements

5.1 Clearly define the test objective in writing.

5.2 | Carry out the test under conditions that prevent communication among assessors |until all the
evalyations have been completed using facilities and booths that comply with ISO 8589.

5.3 | Prepare the samples out of sight of the assessors and in an identical manner)(i.e. same apparatus,
samg vessels, same quantity of product).

5.4 | Assessors shall not be able to identify the samples from the way ja‘\which they are presented. For
examnlple, in a taste test, avoid any differences in appearance. Mask any“irrelevant colour differences using

light filters and/or subdued illumination.

5.5
chos
two
sessi
used
being

5.6
the o

Code the vessels containing the samples in a uniform mafner, preferably using three-d
bn at random for each test. Each triad is composed of three ‘samples, one labelled as the r
pbelled with different codes. Preferably, different codesyshould be used for each asses
pn. However, the same two codes may be used for all-assessors within a test, provided that
only once per assessor during a test session (e.d.,if several duo-trio tests on different
conducted in the same session).

The quantity or volume served shall be idéntical for the three samples in each triad, just
ther samples in a series of tests on a given-type of product. The quantity or volume to be e

be imposed. If it is not, the assessors should be told to take quantities or volumes that are a

what

5.7
sam
temp

5.8
do ag

5.9
indivi

pver the sample.

The temperature of the three.samples in each triad shall be identical, just as that of
les in a series of tests on“a given type of product. It is preferable to present the sa
erature at which the product is generally consumed.

they please. In this latter case, they shall be requested to proceed in the same manner for §

During thettest sessions, avoid giving information about product identity, expected treatme
dual perférmance until all testing is completed.

6

6.1

git numbers,
ference and
sor during a
each code is
products are

as that of all
aluated may
ways similar

all the other
mples at the

The assessors shalt’be told whether or not they are to swallow the samples or whether thgy are free to

Il samples.

nt effects, or

ASsessors

Qualification

All assessors should possess the same level of qualification, this level being chosen on the basis of the test
objective (see ISO 8586-1 and I1SO 8586-2 for guidance). Experience and familiarity with the product may
improve the performance of an assessor and, therefore, may increase the likelihood of finding a significant
difference. Monitoring the performance of assessors over time may be useful for increased sensitivity.

All assessors shall be familiar with the mechanics of the duo-trio test (i.e. the format, task and evaluation
procedure).

© 1SO 2004 - All rights reserved


https://standardsiso.com/api/?name=757217adbb74ecfce4e3ce3d2f0eb1ea

ISO 10399:2004(E)

6.2 Number of assessors

Choose the number of assessors so as to obtain the sensitivity required for the test (see discussion in A.3).
Using large numbers of assessors increases the likelihood of detecting small differences between the
products. However, in practice, the number of assessors often is determined by material conditions (e.g.
duration of the experiment, number of available assessors, quantity of product). When testing for a difference,
typical numbers of assessors are between 32 and 36. When testing for no meaningful difference (i.e.
similarity), twice as many assessors (i.e. approximately 72) are needed for equivalent sensitivity.

Avoid replicate evaluations by the same assessor whenever possible. However, if replicate evaluations are
needed to produce a sufficient number of total evaluations, every effort should be made to have each
assSessor pefrorm the—samenumber—of |cp“uatc evatuations—ot cAa|||p=c, if U||=y twelve—assessorg are

available, hajve each assessor evaluate three triads to obtain a total of 36 evaluations.

NOTE Treating three evaluations performed by twelve assessors as 36 independent evaluations is_nat valid|when
testing for sinmilarity using Table A.2. However, the test for difference using Table A.1 is valid evefriwhen replicate
evaluations afe performed (see [9] and [10]). Recent publications (see [7] and [8]) on replicated disCrimination| tests
suggest alternptive approaches for analysing replicated evaluations in discrimination tests.

7 Procedure
7.1 If the product is familiar to the assessors (e.g. a control sample from the production line), usg the

constant refgrence technique. If neither product is more familiar than the other, use the balanced-refefence
technique

a) Constant-reference technique: Prepare worksheets and scoresheets (see B.2) in advance of the tgst so
as to utilize an equal number of the two possible sequences of two products, A and B:

these at random in groups of two amiong the assessors (i.e. use each sequence once afnong
the first[two assessors; use each sequencesonce again among the next two assessors, etc.) This will

b) Balancgd-reference technique: Prepare worksheets and scoresheets (see B.1) in advance of th¢ test

where the first twotriads contain product A as the reference (i.e. A-REF) and the last two triads cqntain
product |B as the ‘reference (i.e. B-REF). Distribute these at random in groups of four among the
assessofs (ie{use each sequence once among the first group of four assessors; use each seqyence
once agpif-among the next group of four assessors, etc.). This will minimize the imbalance that results if
the total'numberofassessorsisnot=a |||uitipic of-four:

7.2 Present the three samples of each triad simultaneously if possible, following the same spatial
arrangement for each assessor (e.g. on a line to be sampled always from left to right, in a triangular array).
Within the triad, assessors are generally allowed to make repeated evaluations of each sample as desired (if,
of course, the nature of the product allows for repeated evaluations).

7.3 Instruct the assessors to evaluate the reference sample first, then evaluate the two coded samples in
the order in which they were presented. Inform the assessors that one of the coded samples is the same as
the reference and that one is different from the reference. Instruct the assessors to indicate either which of the
two coded samples is the same as the reference, or which of the two coded samples is different from the
reference.

4 © ISO 2004 — All rights reserved
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NOTE When deciding whether to instruct the assessors to select the sample that is the same as the reference or to
select the sample that is different from the reference, consideration should be given to whether or not the panel routinely
uses other discrimination test methods. Many discrimination test methods like the triangle test, for example, focus on
identifying the “odd” or “different” sample in the test. Instructing the assessors to identify the “different” sample in one
method and to identify the “same” sample in another method may cause confusion and lead to higher levels of incorrect
responses.

7.4 Each scoresheet should provide for a single triad of samples. If an assessor is to carry out more than
one test in a session, collect the completed scoresheet and unused samples prior to serving the subsequent
triad. The assessor shall not go back to any of the previous samples or change the verdict on any previous

test.

7.5

made
Resp
differ|
asse

7.6

differ|
seled
scorg

8 |

8.1
Use |
than
chos

If deq

The method is described in B.3.

8.2

Use
than
and {
(see
all te

Do not ask questions about preference, acceptance or degree of difference after the 3
a selection. The selection the assessor has just made may bias the reply to any addition
onses to such questions may be obtained through separate tests for preference, agceptan
Bence, etc., see 1ISO 6658. A comment section asking why the choice was made may.'be ing
Esor’'s remarks.

The duo-trio test is a forced-choice procedure; assessors are not allowed“the option of
ence”. An assessor who detects no difference between the samples should be instructed
t one of the samples and to indicate that the selection was only a guess’in the comments s
sheet.

Analysis and interpretation of results

When testing for a difference

[able A.1 to analyse the data obtained from a duo-trio test. If the number of correct respons
br equal to the number given in Table A.1 (corresponding to the number of assessors and th
bn for the test), conclude that a perceptibleldifference exists between the samples (see B.1).

ired, calculate a confidence intervalon’the proportion of the population that can distinguish

When testing for similarity’)

fable A.2 to analyse.the data obtained from a duo-trio test. If the number of correct resp
or equal to the numiber given in Table A.2 (corresponding to the number of assessors, th
he value of py ghosen for the test), conclude that no meaningful difference exists between
B.2). If results’will be compared from one test to another, then the same value of p4 should
bts.

If deq

The rrethod is described in B.3.

ired, ealculate a confidence interval on the proportion of the population that can distinguish

ssessor has
al questions.
ce, degree of
luded for the

reporting “no
to randomly
ection of the

es is greater
e o-risk level

the samples.

bnses is less
e [S-risk level
the samples
e chosen for

the samples.

1)

In this International Standard, “similar” does not mean “identical”. Rather, “similar” means that the two products are

sufficiently alike to be used interchangeably. It is not possible to prove that two products are identical. However, it can be
demonstrated that any difference that does exist between two products is so small as to have no practical significance.
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9 Testreport

Report the test objective, the results and the conclusions. The following additional information is

recommende

d:

— the purpose of the test and the nature of the treatment studied;

— full identification of the samples (i.e. origin, method of preparation, quantity, shape, storage prior to testing,
serving size, temperature); sample information should communicate that all storage, handling and
preparation was done in such a way as to yield samples that differ only due to the variable of interest, if at

all;

— the num

(including the values of «, #and py used for the test);

— assessofs: experience (in sensory testing, with the product, with the samples in the test);;age and g

(see ISQ
— anyinfo

— the test
samples

— the local

10 Precis

Because resllts of sensory discrimination tests are functions of individual sensitivities, a general statq

ber of assessors, the number of correct responses and the result of the statistical gvall

8586-1 and ISO 8586-2 for guidance);

mation and any specific recommendations given to the assessors in cannection with the tes

was disclosed after the test, if so, in what manner);

ion, date of the test and name of the panel leader.

on and bias

ation

bnder

environment (i.e test facility used, simultaneous or sequential presentation, if the identjty of

ment

regarding the reproducibility of results that is applicable to all populations of assessors cannot be made.

Precision reg
with training

As a forced
precautions i

arding a particular population of assessors increases as the size of the panel increases ang
and with exposure to the product.

choice procedure is used, résults obtained by this method are bias-free, provided thz
h Clause 7 are fully observed:

also

t the
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Annex A

(normative)

Tables

ISO 10399:2004(E)

A.1 Values given in Table A.1 are the minimum number of correct responses required for significance at the
stated « level (i.e. column) for the corresponding number of assessors, n (i.e. row). Reject the assumption of

“no difference” if the number of correct responses is greater than or equal to the value in Table A.1.
Table A.1 — Minimum number of correct responses needed to conclude that a percelptible
difference exists based a duo-trio test
[0 o
’ 0,20 0,10 0,05 0,01 0,001 " 0,20 0,10 0,05 0,(’1 0,001
q 5 6 6 — — 26 16 17 18 2t 22
1 6 6 7 7 — 27 17 18 19 2 22
§ 6 7 7 8 — 28 17 18 19 2 23
( 7 7 8 9 — 29 18 19 20 2 24
1P 7 8 9 10 10 30 18 20 20 2P 24
il 8 9 9 10 11 32 19 21 22 24 26
1R 8 9 10 11 12 36 22 23 24 26 28
1B 9 10 10 12 13 40 24 25 26 28 31
¢ 10 10 11 12 13 44 26 27 28 3 33
1P 10 11 12 13 14 48 28 29 31 3 36
1P 11 12 12 14, 15 52 30 32 33 3% 38
1 11 12 13 14 16 56 32 34 35 3 40
1B 12 13 13 15 16 60 34 36 37 40 43
1P 12 13 14 15 17 64 36 38 40 4 45
2p 13 14 15 16 18 68 38 40 42 4% 48
Al 13 14 15 17 18 72 41 42 44 47 50
2p 13 14 15 17 19 76 43 45 46 49 52
2B 15 16 16 18 20 80 45 47 48 5 55
24 15 16 17 19 20 84 47 49 51 54 57
26 16 17 18 19 21 88 49 51 53 56 59
NOTH 1 Values in the table are exact because they are based on the binomial distribution. For values of »n not in theftable, compute

x =(nl2) + znl4

for «=0,001.

NOTE 2 Values of n < 24 are usually not recommended for a duo-trio test for a difference.
NOTE 3 Adapted from Reference [11].

approximate values for the missing entries based on the normal approximation 1o the binomial as Tollows:

minimum number of responses (x) = nearest whole number greater than

where z varies with the significance level as follows: 0,84 for « = 0,20; 1,28 for «=0,10; 1,64 for « = 0,05; 2,33 for o= 0,01; 3,09

A.2 Values given in Table A.2 are the maximum number of correct responses required for “similarity” at the
chosen levels of py, §and n. Accept the assumption of “no difference” at the 100(1-5) % level of confidence if
the number of correct responses is less than or equal to the value in Table A.2.

© 1SO 2004 - All rights reserved
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Table A.2 — Maximum number of correct responses needed to conclude
that two samples are similar, based on a duo-trio test

Pd Dd
n B n B
10% [ 20% | 30% | 40% | 50 % 10% [ 20% | 30% | 40% | 50 %
20 0,001 3 4 5 6 8 52 0,001 17 19 22 25 28
0,01 5 6 7 8 9 0,01 19 22 25 27 30
0,05 6 7 8 10 11 0,05 22 24 27 30 33
0,10 7 8 9 10 11 0,10 23 26 28 31 34
0,2p 8 9 10 11 12 0,20 25 27 30 33 35
24 0,0Q1 5 6 7 9 10 56 0,001 18 21 24 27 30
0,01t 7 8 9 10 12 0,01 21 24 27 30 33
0,0p 8 9 11 12 13 0,05 24 27 29 32 36
0,1p 9 10 12 13 14 0,10 25 28 31 34 37
0,2p 10 11 13 14 15 0,20 27 30 32 35 38
28 0,0Q1 6 8 9 11 12 60 0,001 20 23 26 30 33
0,01t 8 10 11 13 14 0,01 23 26 29 33 36
0,0p 10 12 13 15 16 0,05 26 29 32 35 38
0,1p 1" 12 14 15 17 0,10 27 30 33 36 40
0,2p 12 14 15 17 18 0,20 29 32 35 38 41
32 0,0Q1 8 10 11 13 15 64 0,001 22 25 29 32 36
0,01t 10 12 13 15 17 0,01 25 28 32 35 39
0,0p 12 14 15 17 19 0,05 28 31 34 38 41
0,1p 13 15 16 18 20 0,10 29 32 36 39 43
0,2p 14 16 18 19 21 0,20 31 34 37 41 44
36 0,0Q1 10 11 13 15 17 68 0,001 24 27 31 34 38
0,01t 12 14 16 18 20 0,01 27 30 34 38 41
0,0p 14 16 18 20 22 0,05 30 33 37 40 44
0,1p 15 17 19 21 23 0,10 31 35 38 42 45
0,2p 16 18 20 22 24 0,20 33 36 40 43 47
40 0,0Q1 11 13 15 18 20 72 0,001 26 29 33 37 41
0,01t 14 16 18 20 22 0,01 29 32 36 40 44
0,0p 16 18 20 22 24 0,05 32 35 39 43 47
0,1p 4 19 21 23 25 0,10 33 37 41 44 48
0,2p 18 20 22 25 27 0,20 35 39 42 46 50
44 0,001 13 15 18 20 23 76 0,001 27 31 35 39 44
0,01 16 18 20 23 25 0,01 31 35 39 43 47
0,05 18 20 22 25 27 0,05 34 38 41 45 50
0,10 19 21 24 26 28 0,10 35 39 43 47 51
0,20 20 23 25 27 30 0,20 37 41 45 49 53
48 0,001 15 17 20 22 25 80 0,001 29 33 38 42 46
0,01 17 20 22 25 28 0,01 33 37 41 45 50
0,05 20 22 25 27 30 0,05 36 40 44 48 53
0,10 21 23 26 28 31 0,10 37 41 46 50 54
0,20 23 25 27 30 33 0,20 39 43 47 52 56

8 © 1SO 2004 — Al rights reserved
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Table A.2 (continued)

Pd Pd
n p n B
10% | 20% | 30% | 40% | 50 % 10% | 20% | 30% | 40% | 50 %
84 0,001 31 35 40 44 49 100 | 0,001 39 44 49 54 60
0,01 35 39 43 48 52 0,01 42 47 53 58 64
0,05 38 42 46 51 55 0,05 46 51 56 61 67
0,10 39 44 48 52 57 0,10 48 53 58 63 68
0,20 44 46 50 54 59 0.20 50 55 60 5 70
88 0,001 33 37 42 47 52 104 | 0,001 40 46 51 57 63
0,01 37 41 46 50 55 0,01 44 50 5% 61 66
0,05 40 44 49 53 58 0,05 48 53 59 64 70
0,10 41 46 50 55 60 0,10 50 55 60 56 7
0,20 43 48 52 57 62 0,20 52 57 63 68 73
92 0,001 35 40 44 49 55 108 | 0,001 42 48 54 59 65
0,01 38 43 48 53 58 0,01 46 52 57 63 69
0,05 42 46 51 56 61 0,05 50 55 61 67 72
0,10 43 48 53 58 63 010 52 57 63 68 74
0,20 46 50 55 60 65 0,20 54 60 65 71 76
96 0,001 37 42 47 52 57 112 | 0,001 44 50 56 62 68
0,01 40 45 50 56 61 0,01 48 54 60 56 72
0,05 44 49 54 59 64 0,05 52 58 63 69 75
0,10 46 50 55 60 66 0,10 54 60 65 71 77
0,20 48 53 57 62 67 0,20 56 62 68 73 79
NOTH 1 Values in the table are exact because they are based on the binomial distribution. For values of n not in the table, compute
an approximate 100(1-/) % upper confidence limitfor p4 based on the normal approximation to the binomial as:
[2(x/n) — 1] + 225J(nx = %) In®
wherg
is the number of correct answers;
1 is the number of assessors;
25 varies as follows: 0,84 for 5= 0,20; 1,28 for g=0,10; 1,64 for g=0,05; 2,33 for g#=0,01; 3,09 for 5= 0,001.
If the pomputed valug'is less than the selected limit for py, then declare the samples similar at the g level of significance.
NOTH 2 Values of n < 36 are usually not recommended for duo-trio test for similarity.
NOTH 3 Adapted from Reference [11].

© 1SO 2004 — All rights reserved 9
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A.3 Table A.3 shows a statistical approach for determining the number of assessors. The statistical
sensitivity of the test is a function of three values: the a-risk, the g-risk, and the maximum allowable proportion
of distinguishers, pdz). Prior to conducting the test, select values for «, #and py using the following guidelines.

As a rule of thumb, a statistically significant result at

an ca-risk of 10 % to 5 % (0,10 to 0,05) indicates slight evidence that a difference was apparent;

an o-risk of 5 % to 1 % (0,05 to 0,01) indicates moderate evidence that a difference was apparent;

an c-risk of 1 % to 0,1 % (0,01 to 0,001) indicates strong evidence that a difference was apparent; and

an o-risH

For p-risks,
criteria as abj

below 0,1 % (< 0,001) indicates very strong evidence that a difference was apparent.

the strength of the evidence that a difference was not apparent is assessed using the

ove (substituting “4” for “«” and “was not apparent” for “was apparent”).

The maximuim allowable proportion of distinguishers, p, falls into three ranges:

25 % < i

Choose the 1
the section g

o represents small values;
4 < 35 % represents medium sized values; and
o represents large values.

umber of assessors so as to obtain the level of sensitivity required for the test. Enter Table
porresponding to the selected values of py and the‘column corresponding to the selected va

B. The minimum required number of assessors is found intAe row corresponding to the selected value

Alternatively,
sensitivity w
detail in Refe

Values given
specified ser
the chosen v
assessors frq

Table A.3 may be used to develop a sgt of values for py, a and g that provide accey
nile maintaining the number of assessors-within practical limits. The approach is present
rence [12].

in Table A.3 are the minimum number of assessors required to execute a duo-trio test
sitivity determined by the values of py, a and S. Enter the table in the section correspond
alue of py and the column.corresponding to the chosen value of . Read the minimum num
m the row corresponding-to the chosen value of «.

same

0.3 in
ue of
of a.
table
ed in

vith a
ng to
per of

2)

In this International Standard, the probability of a correct response, p, is modelled as p. = pq + (1 - pg4)/2, where pgq is

the proportion of the population of assessors who can distinguish between the two products. A psychometrical model of
the assessor's decision process, such as the Thurstone-Ura model [8], could also be applied in a duo-trio test.

10
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Table A.3 — Number of assessors needed for a duo-trio test

[24 Pd b
0,20 0,10 0,05 0,01 0,001
0,20 12 19 26 39 58
0,10 19 26 33 48 70
0,05 50 % 23 33 42 58 82
0,01 40 50 59 80 107
0.001 61 71 83 107 140
0,20 19 30 39 60 94
0,10 28 39 53 79 113
0,05 40 % 37 53 67 93 132
0,01 64 80 96 130 174
0,001 95 117 135 176 228
0,20 32 49 68 110 166
0,10 53 72 96 145 208
0,05 30 % 69 93 119 173 243
0,01 112 143 174 235 319
0,001 172 210 246 318 412
0,20 77 112 158 253 384
0,10 115 168 214 322 471
0,05 20 % 158 213 268 392 554
0,01 252 325 391 535 726
0,001 386 479 556 731 944
0,20 294 451 618 1 006 1555
0,10 461 658 861 1310 1905
0,05 10 % 620 866 1092 1583 2237
0,01 1007 1301 1582 2170 2927
0,001 1 551 1908 2248 2937 3812
NOTH Adaptedfrom Reference [12].
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B.1 Exam
reference

B.1.1 Back

A tomato so
gaining a maé
company Wwis
balanced ref|
assessors’ d
concluding t
acceptable, K

B.1.2 Test

The objective is to confirm that the new product (B) can be distinguished from the current product (A) in

to justify test

B.1.3 Num

To provide tH
the sensory
analyst decid

B.1.4 Conducting the test

Samples (54

ber of assessors

Annex B
(informative)

Examples

ple 1: Duo-trio test to confirm that a difference exists — Balanced

nnnnnnnnn

ground

Ip manufacturer would like to introduce a new and more costly low-salt formula)in the ho
rket advantage. Before submitting it to a consumer test in comparison with the old formul

brence mode is chosen because the complex flavour of the product makes it important th
bcision process is uncomplicated. The head of production is willing to take only a small char

hat a difference exists when one does not. However, becausecthe old product is still
e is willing to accept a greater risk of missing a difference that does exist.

objective

ng with consumers.

e head of production with substantial protection against falsely concluding that a difference
analyst proposes a=0,01. In order:to balance the order of presentation of the sampleg
es to recruit 36 assessors.

servings of “A” and'54 servings of “B”) are prepared. Of these, 18 “A” samples and 1

samples are
random thre

four sets of samples as shown below. The first serving in each set is the reference, designated A-R
B-REF as th¢ case may be:

A-REF AB

A-REF BA

labelled as references. The remaining 36 “A” samples and 36 “B” samples are coded with u
-digit numbers.~The entire collection of samples is then sorted into nine series, each comp|

B-REF AB

hes to confirm that the two products can be distinguished sensorially. The*duo-trio test Iw

pe of

the
the
t the
ce of
very

order

pXists,
, the

8 “‘B”
hique
Fising
EF or

B-REF BA

Each of the four triads is presented nine times so as to cover the 36 assessors in a balanced random order.
See Figure B.1 for the worksheet. An example of the scoresheet used is shown in Figure B.2.

B.1.5 Analysis and interpretation of results

A total of 28 assessors correctly identify the sample that is the same as the reference. In Table A.1, in the row
corresponding to 36 assessors and the column corresponding to «= 0,01, the sensory analyst finds that
26 correct responses are required to conclude that a perceptible difference exists at the = 0,01. Therefore,

28 correct re

12

sponses are sufficient to conclude that the two products are perceptibly different.
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Optionally, the analyst may choose to compute a one-sided, lower confidence interval on the proportion of the
population that can perceive a difference between the samples. The calculations (see also B.3) are

[2(28/36) - 1]-2x233 \/(28/36) [1-(28/36)]/36 =0,233

The analyst may conclude with 99 % confidence that at least 23 % of the population can perceive a difference
between the samples.

B.1.6 Report and conclusions

The $ensory analyst reports that the prototype could, in fact, be distinguished from the current pfoduct by the
pane| (n =36, x=28) at the 1 % level of significance. Manufacturing trials using the new prgcess should
procged to testing with consumers as proposed in B.1.2.
Dpte: Sept. 20, 2003 Test code: TX-0245
Duo-trio test sample order and serving protocol
Post this sheet in the area where trays are prepared. Code scoresheets and séring containers ahead of time
Product type: Tomato Soup
Spmple identification:
A= Current (Codes 941 and 387) B = New (Codes 792-and 519)
Code serving containers as follows
Panelist Sample-code Panelist Sample-code
1 A-REF A-941 B-792 19 A-REF A-941 B-792
2 A-REF B-792 A-941 20 B-REF B-519 A-387
3 B-REF A-387 B-519 21 B-REF A-387 B-519
4 B-REF B-519 A-387 22 B-REF B-519 A-387
5 B-REF A-387 B-519 23 A-REF A-941 B-792
6 A-REF B-792 A-941 24 A-REF B-792 A-941
7 A-REF A-941 B-792 25 A-REF A-941 B-792
8 B-REF B-519 A-387 26 A-REF B-792 A-941
9 B-REF A-387 B-519 27 B-REF A-387 B-519
10 A-REF A-941 B-792 28 B-REF B-519 A-387
11 B<REF B-519 A-387 29 A-REF A-941 B-792
12 A-REF B-792 A-941 30 B-REF B-519 A-387
13 B-REF A-387 B-519 31 B-REF A-387 B-519
14 B-REF B-519 A-387 32 A-REF B-792 A-941
15 A-REF A-941 B-792 33 B-REF A-387 B-519
16 A-REF B-792 A-941 34 B-REF B-519 A-387
17 B-REF A-387 B-519 35 A-REF A-941 B-792
18 A-REF B-792 A-941 36 A-REF B-792 A-941
1 Label cups with REF or the indicated three-digit random number and arrange in serving order for each assessor.
2 To serve, place samples and a coded scoresheet on a serving tray.
3 Decode whether reply was correct or incorrect by referring back to the worksheet.
Figure B.1 — Worksheet for Example 1
© 1SO 2004 — All rights reserved 13
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Duo-trio test

Assessor No. Name Date

Instructions

Taste samples from left to right. The left-hand sample is the reference, one of the other two samples is the same
as the reference. The other is different from the reference. Mark an “X” in the box for the sample that is the same
as the reference. If you are not sure, record your best guess; you may note under Remarks that you were

guessing.

REF 941

O

792
O

Remarks:

Figure B.2 — Scoresheet for duo-trio difference test in Example A

B.2 Exam|:ale 2: Duo-trio test to confirm that two samples are similar — Constant

reference

B.2.1 Back

A soft drinks
beverage to
impossible tq
of the popuII
fairly large ¢

only mean c(

B.2.2 Test

echnique

ground

company wishes to make certain that a proposednew package does not alter the flavour
a point where consumers can detect a difference. The production manager knows tha
prove that two products are identical, but he\wishes to make certain that only a small prop

bf the
it is
brtion

tion will be likely to detect a difference ifrene exists. On the other hand, he is willing to take a

ance of incorrectly concluding that the_products are different when they are not, because th
ntinuing with the satisfactory old package, perhaps modifying the new one and then testing

objective

The objectiveg is to determine if product,filled and stored in the new package is sufficiently similar to pr

-

filled and sto

B.2.3 Num

The sensory
because this
with its flavo]
appropriate

Pq=30%. T

ed in the current package.

ber of assessors

analyst proposes to use the duo-trio-test with the current product as the constant refe
product.is well-known to the assessors, who will need no time or effort to familiarize thems

s will
Again.

bduct

ence
elves

ur. Thesanalyst then works with the production manager to decide on the levels of risk that are
or the test. It is decided that the maximum allowable proportion of discriminators shou

d be

he“manufacturer is only willing to take a f=0,05 chance of failing to detect that le

el of

discriminators. The sensory analyst recruits 52 assessors for the test.

B.2.4 Cond

ucting the test

The sensory analyst uses the worksheet shown in Figure B.3 and the scoresheet shown in Figure B.4 to run
the test. The analyst prepares 104 servings of product from the current package (A) and 52 servings of
product from the new package (B) to yield 26 servings of each of the two possible triads: A-REF AB and

A-REF BA.
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B.2.5 Analysis and interpretation of results

One assessor failed to appear for the test. Of the 51 assessors who did participate, 25 correctly identify the
sample that is different from the reference in the test. Referring to Table A.2, the analyst finds that there is no
entry for n =51. So, the analyst uses the equation in Note 1 to Table A.2 to determine if it is possible to
conclude that the two samples are similar. The analyst finds that:

[2(25/51) -1]+2x 1,64\/(51 x 25 - 25%)/51° = 0,210

That is, the analyst can be 95 % confident that no more than 21 % of assessors can distinguish the samples.
The pnalyst concludes that the new packaging meefs the manufacturers criterion of 95 % ¢ertainty (i.e.
£ =0]05) that no more than py = 30 % of the population are able to detect a difference. Thesngw packaging
may pe substituted for the current.
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