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Foreword

[SO (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 electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Sensory analysis — Methodology — Balanced incomplete
block designs

1 Scope

This document specifies a method for the application of balanced incomplete block designs to sensory

descriptive
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assessor c4g

This docuiment also specifies the fundamental characteristics of balanced incomplete block d
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block design

<sensory g
samples in

aTTd redoTic tests:

hent is applicable when the number of test samples exceeds the number of evaluati
n perform reliably in a single session.

guidelines for their application in sensory evaluation.

ative references

ng documents are referred to in the text in such a way that.some or all of their content
hts of this document. For dated references, only the edition ¢ited applies. For undated
dition of the referenced document (including any amendments) applies.

|, Statistics — Vocabulary and symbols — Part 17,General statistical terms and ter

fensory analysis — Vocabulary

s and definitions

rposes of this document, the tetms and definitions given in ISO 3534-1, ISO 544
pply.

[ maintain terminology(atabases for use in standardization at the following addresse

line browsing platform: available at https://www.iso.org/obp

ctropedia: available at https://www.electropedia.org/

nalysis> multi-sample serving protocol in which an assessor evaluates all or a su
astudy

ns that an
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references,

ms used in
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2]
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3.2

repetition
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4 Speci

ence of an experimental design

fication of balanced incomplete block designs

Balanced incomplete block (BIB) designs apply to sensory tests in which the total number of samples
is greater than the number that can be evaluated before sensory and psychological fatigue set in. In BIB
designs, each assessor evaluates only a subset of the total number of samples in a single session.

An example of a BIB design is shown in Table 1.
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Table 1 — A BIB design with five samples and 10 block/assessors

Test sample
3

Block
(assessor)

InaBIBde
samples th
evaluated

of assessor

The notati
t num
k
b totg

r

A

nunj

nunmnj

p

Notational
evaluates 1
number of
of blocks (3

X X X

OIRI(IN[([SN [N || WN|m=

o
(=]

—_— —_— X X X

bign each assessor evaluates a subset, k, of the total number of samples, ¢, where k < t. TH
At an assessor evaluates is selected so that, in a single repetition of the BIB design, ever

le subset of
y sample is

hn equal number of times and all possible pairs of two samples are.evaluated by an eqiial number

S.
bn most commonly used in a BIB design is as follows:

ber of test samples;

number of samples evaluated by an assessor in a single session (k < t);

I number of blocks (typically, assessors) in one repetition of the BIB design;
ber of times each test sample is evaluated in“One repetition of the BIB design;

\ber of times each pair of samples is evaluated by the same assessor;

number of times the basic BIB design-is‘repeated.

y, each assessor evaluates_kvof the t samples (k < t). The subset of k samples that g
s selected so that in a single repetition of the BIB design every sample is evaluate
[imes and all possible pdirs of samples are evaluated by an equal number of assessors. 7|
issessors) required to complete a single repetition of the BIB design is denoted by b. T

of times edch sample is evaluated in a single repetition of the BIB design is denoted by r and the

times ever

The entire
for the stu

(typically 4

y pair of two samples is evaluated together is denoted by A.

BIB designimay need to be repeated several times in order to achieve an adequate level g
ly. The number of repetitions of the basic BIB design is denoted by p. The total numbq
ssessoOts) is then p*b and the total of evaluations per sample is then p*r. The total numbh

each pair o

The constar
data collected from the de

f satples is seen together is p*A.

n assessor
d an equal
he number
he number
number of

f precision
r of blocks
er of times

[10] O d dITIPIC [ DID (€ DAl Mportdrl d dl D
sign. The constant value of r ensures that the mean values of all of the s

roperties to

amples are

estimated with equal precision. The constant value of A ensures that all pair-wise comparisons between any
two samples are equally sensitive.

5 Data analysis

5.1 General

Two types of data can be collected using balanced incomplete block designs. Ratings data, or scores, are
obtained when assessors use a scale to report the perceived intensities of the attributes or impressions they
are evaluating. Rank data are obtained when assessors order the samples from lowest to highest (or vice

© IS0 2024 - All rights reserved
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versa) relative to the attribute they are evaluating. Different data analysis methods are used for ratings and

rank data.

5.2 Analysis of variance for rating data

Analysis of variance (ANOVA) is used to analyse ratings data obtained from the BIB design. The sources
of variability accounted for in the ANOVA model for the BIB design are the same as those accounted for in
a randomized (complete) block design. In both cases, the total variability is partitioned into the separate
effects of blocks (typically assessors), treatments (typically samples) and errors. Because each assessor
evaluates only a subset of the total number of test samples, more complicated formulae are required to
calculate the ANOVA sum-of-squares for the BIB design than for the randomized (complete) block design.
The sensory analyst shall ensure that the program used to perform the analysis is capable of handling BIB

NOVIA

designs. |
i.e. studies
designs, t

The form

Where the
ANOVA tah

fodticts 1 s | £l A | 1 1 4 1
TITalTy  StatrSTrcdar COTITPUTtCT patRagC S, cirCIrivo v prottaurCappriCS~ Oty O~ CUTITPTC

in which every assessor evaluates all of the test samples. For incomplete designs}’s
general linear model (GLM) procedure or a mixed model procedure is requiredy

}I
f the ANOVA used to analyse BIB data depends on how the design is administered.

Table 1, with a single repetition of the

experiment is of the form of the example in
le is as shown in Table 2.

Table 2 — ANOVA table for balanced incomplete block design (single repetition)

te designs,
uch as BIB

design, the

Sourice of variation Degrees of freedom | Sum of squares Mean square F
(DF) (SS) (MS)
Total vp=ttr-1 St
Assessors vg=b-1 S
Samples (adljusted for assessors) |vg=t-1 S MSg=Sg/vg MSg/MYg
Error vp=tfr-t-b+1 Sg MSy = Sg/vg
If the F-statistic in Table 2 exceeds the upper-a,cthitical value of an F with the corresponding|degrees of
freedom, then the null hypothesis assumption (of ‘equivalent mean ratings is rejected. If the Fistatistic is
significant| a multiple comparison procedureysuch as Fisher's LSD (least significant difference)fL, shall be
applied to determine which samples are significantly different from one another. The equation for Fisher's
LSD, L, appiropriate for a single repetition of this BIB design is:
2MSg  |k(t-1)
L= Loy
"E r (k-1)¢
where
t,kang r are as\defined in Clause 4;
MSg is.the mean square for error from the ANOVA table;
Vg is the number of degrees of freedom for error from the ANOVA table;
taj2vg is the upper a/2 critical value of Student's t-distribution with v degrees of freedom.

The same value of a shall be used for assessing the significance of the F-statistic and in Fisher's LSD, L.

The BIB design shall be repeated p times to achieve an adequate level of precision from the study. If the
total number of blocks is too large for each assessor to evaluate all of them, each of the p*b assessors shall
evaluate only one block of k samples. Within each block, the order in which the k samples are evaluated shall
be done at random. The ANOVA table for this design is presented in Table 3.

© IS0 2024 - All rights reserved
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Table 3 — ANOVA table for balanced incomplete block design
(p repetitions performed by p*b assessors each evaluating a single block of k samples)

Source of variation Degrees of freedom | Sum of squares Mean square F
(DF) (SS) (MS)
Total vp=t*p*r-1 ST
Blocks (assessors) vg=p*h-1 SB
Samples (adjusted for assessors) |vg=t-1 SS MSg=Sg/vg MSg/MSg
Error vg=t*p*r-t-p*»b+1 |SE MSy = Sg/vg

If the F-statistic in Table 3 exceeds the critical value of an F with the corresponding degrees of freedom,
then the null hypothesis assumption of equivalent mean ratings is rejected. If the F-statistic is significant,

a multiple fomparison procedure, such as Fisher's LSD, L, shall be applied to determine which shmples are
significant]y different from one another. The equation for Fisher's LSD, L, appropriate for a BIB dgsign is:
2MSg  |k(t-1)
L=ty p VE
’ pr \(k-1)t
where
t,k,pandr are as defined in Clause 4;
MSyg is the mean square for error from the ANOVA table;
Vg is the number of degrees of freedom for error from the ANOVA table;
to/2,vg is the upper a/2 critical value of Student's ¢&distribution with v degrees of fregedom.
The same value of @ shall be used for assessing the significance of the F-statistic and in Fisher's LED, L.
If each asslessor evaluates all b blocks in the BIB,design, then the “assessor effect” and the “agsessor-by-
sample” interaction can be partitioned out of the*total variability (see Table 4). This approach i especially
applicable when the total number of blocks in one€ repetition of the BIB design is small (e.g. b < 6)| The order
in which the blocks are presented to the assessor shall be done at random. Within each block, the order in
which the §amples are evaluated shall be done at random. In either approach, the variability that grises from
the assessors is accounted for and thésinteraction between assessors and samples replaces the ferror term
that was uged in Tables 2 and 3.
Table 4 =ANOVA table for balanced incomplete block design
(p repetitionsperformed by p assessors each evaluating b blocks of k samples)
Sourice of variation Degrees of freedom | Sum of squares Mean square F
(DF) (SS) (MS)
Total vp=t*p*r-1 St
Assessor vp=p-1 Sp
Blocks (Wif in nccpccnr) Vpips —p*(h = 1) Cbl”
Samples (adjusted for assessor) |vg=t-1 S MSg=Ss/vg MSg/MS pxg
Assessor*samples Varg= (p-D(E-1) A MSpig = Sprg/Vaxs
Residual Vg=p*(t*r-t-b+1) |(Sg MSy = Sg/Vvg

© IS0 2024 - All rights reserved
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If the F-statistic in Table 4 exceeds the critical value of an F with the corresponding degrees of freedom,
then the null hypothesis assumption of equivalent mean ratings is rejected. If the F-statistic is significant,
a multiple comparison procedure, such as Fisher's LSD, L, shall be applied to determine which samples are
significantly different from one another. The equation for Fisher's LSD, L, appropriate for a BIB design is:

. 2MS pes [K(E—1)
TS\ e \(k=1)t

J

where
t,k,pandr are as defined in Clause 4;
MSA*S is-the-mean-squarefor-the-assesserisample-interactionfromthe ANOVA-tabl
Vaxg is the number of degrees of freedom for the assessor*sample interactionfror
ANOVA table;
to/2vals is the upper a/2 critical value of Student's t-distribution with v,fd-degrees of]
The same value of a shall be used for assessing the significance of the F-statisticand in Fisher's L
5.3 Friedman's sum rank analysis for rank datal)
A Friedmahp-type statistic shall be applied to rank data arising from< BIB design. Friedman's te

Ftest, is giy

Ftest

where ¢, k,
of critical
(Reference
tables. For
if the valud

If the y2-sf

which samples differ significantly from one another. The equation for Fisher's LSD, L, appropriat

design is:
L=z,

where

pk ri

ren by:

t

i) 2

=1

3(k+1)pr
p/lt(k+1

r, A and p are as defined above and Rj is thé’rank sum of the jth sample (Reference

values of F,. are available for selected, combinations of t =3 ... 6, k = 2 ... 5, and

these situations, the test procedure(isto reject the assumption of equivalency among t
of Fys exceeds the upper «a critical value of a y2-statistic with (¢ - 1) degrees of freedq

atistic is significant, then<a\multiple comparison procedure shall be performed to

p(k+1)(rk—r+X)
6

3

nd4 are as defined in Clause 4;

I~

n the

freedom.

5D, L.

5t statistic,

8]). Tables
p=1..7

[9]). However, in most sensory studies, the total number of blocks exceeds the vallues in the

he samples
m.

determine
e for a BIB

z a/2

R | [0 ] 1 1 £ - A 1 h L RIS P
IS LI Upptel=ua/ 4 CI'Ititdl vdiut Ul LT StdITUudli U TIOTITIdI UIS LT TOULIOLL.

The same value of a shall be used for assessing the significance of the F ¢ -statistic and in Fisher's LSD, L.

1) There are several statistical methods for analysing rank data that are obtained from a BIB design. Interested readers
are encouraged to review the statistical literature on the topic. Friedman's method has been chosen for detailed discussion

because it is

statistically powerful and computationally convenient.

© IS0 2024 - All rights reserved
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cation in sensory evaluation

The number of samples that are evaluated by an assessor in a single session, k, shall not exceed the assessor's
ability to provide reliable ratings of the samples. The value of k depends on several factors including the
overall intensity of the sensory characteristics of the samples, the degree of carryover effects (e.g. lingering
aftertastes), and the number of attributes the assessor is rating. The sensory analyst shall limit the number
of samples an assessor evaluates in a single session to avoid both sensory and psychological fatigue.

Sensory and psychological fatigue limit the number of evaluations an assessor can perform reliably. However,
the sensory analyst shall make every attempt to have each assessor perform as many evaluations as possible
in order to counteract the influence of context effects. Since each assessor evaluates only a subset of the
total number of samples, the assessor is not exposed to the full range of variability present in the samples.
This can lead the assessors to exaggerate the differences in the ratings that they assign to the products. The

larger the
differences
the study.

The total 1
required o

complete b
the BIB de
total numb

broportion of samples the assessors evaluate in a single session, the greater the range
they are exposed to and, therefore, the lesser the chance that context effects bjas|th

umber of evaluations of each sample, r*p, shall be determined based oncthe level of

of sensory
b results of

sensitivity

[ the test. The same criteria used to decide on the total number of evaluations in a comjplete block
design shalll be applied. For example, if it is standard practice to perform 12 eyaluations per s

lock study with a descriptive analysis panel and the number of replications in one rg
5ign is r = 3, then the BIB design shall be replicated p = 4 times.invorder to achieve th
er of evaluations.

ample in a
petition of
e required

© IS0 2024 - All rights reserved
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Annex A
(informative)

Catalogue of incomplete block designs

10 and k=2 ...

t-1ork=2..6,whichever is lesser. It is possible

to construct BIB designs for any values of t and k by collecting all possible combinations of t items in groups
of size k. However itis sometlmes possible to construct BIB de51gns that have fewer blocks than are required

to form all possik
imber of blocks

smallest n

a) 2 of B BIB:
b) 2 of # BIB:
c) 3 of # BIB:
d) 2 of b BIB:
e) 3 of b BIB:
f) 4 of b BIB:

g) 2 of 6 BIB:
h) 3 of p BIB:

See Table A.1.

All possible pairs of three samples

All possible pairs of four samples

All possible triads of four samples

All possible pairs of five samples

All possible triads of five samples

All possible four-tuples of five samples

All possible pairs of six samples

10 Triads of six samples

Table A.1 —< 10 Triads of six samples

n with the

(t=3,k=2b=3,092 1=1).
(t=4k=2,b86,r=321=1).
(t=4k=3,b=4r=31=2).

(t=6k=2b=10,r=41F1).

€=5k=3,b=10,r=6,1

3).
(t=5k=4b=5,r=421=3).
(t=6,k=2,b=15r=521F 1).

(t=6,k=3,b=10,r=51F 2).

i)  4of6BIB:
j)  5of6BIB:
k)  2of7BIB:
1)  3of7BIB:

Sample
Block
1 2 3 4 5 6

1 x x X

2 P x x
3 x x x

4 X x x
5 X X X

6 X X X

7 x x x

8 X x x
9 x x x
10 x x x

All possible four-tuples of six samples

All possible five-tuples of six samples

All possible pairs of seven samples

Seven triads of seven samples

© IS0 2024 - All rights reserved
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See Table A.2.
Table A.2 — Seven triads of seven samples
Sample
Block
1 2 3 4 5 6 7
1 x x x
2 x x x
3 X X X
4 x X x
5 X x x
6 x x X
7 x x x
m) 4 of 7 BIB: 14 Four-tuples of seven samples t=7k=4/b=14,r=8,1F4).
See Table A.3.
Table A.3 — 14 Four-tuples of seven samples
Sample
Block
1 2 3 4 5 6 7
1 X X X X
2 X X X X
3 X X X X
4 X X X X
5 X X X X
6 X X X X
7 X X X X
8 X X X X
9 X X X X
10 x x x x
11 x x x X
12 x x x x
13 x x X x
14 x x X x
n) 50f 7BIB:  All possible five-tuples of seven samples (t=7k=5,b=21r=151=10).
0) 6 of 7BIB:  All possible six-tuples of seven samples t=7k=6,b=7r=6,A=5).
p) 2 0of 8 BIB:  All possible pairs of eight samples (t=8,k=2,b=28,r=7,A=1).
q) 3 0of 8 BIB:  All possible triads of eight samples t=8,k=3,b=56,r=21,1=6).
r) 4 of 8 BIB: 14 Four-tuples of eight samples (t=8k=4,b=14,r=7,A=3).

See Table A.4.

© IS0 2024 - All rights reserved
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Table A.4 — 14 Four-tuples of eight samples

Sample
Block
1 2 3 4 5 6 7 8

1 X X X X

2 X X X X

3 X X X X

4 X X X X

5 x x X X

6 X X X X

7 X X X X

* X X X X nb‘

9 X x x x (\QV

10 X X X X k(. : .V

11 X X X r\(bv‘ X

12 X X X X (T;‘)

13 x x C-J x

14 x x g\\d x x

<< @)
s)  5ofBBIB:  All possible five-tuples of eight samples \§\ =8,k=5,b=56,r=35,1=R0).
t) 6 of 8 BIB:  All possible six-tuples of eight samples\QQ) t=8,k=6,b=28,r=21,A=15).
>
u) 2 of P BIB:  All possible pairs of nine samples ®$ t=9,k=2,b=36,r=8,1=1).
N
V) 3 of P BIB: 12 Triads of nine samples \OA t=9,k=3,b=12,r=4,1=1).
See Table A.5. . C\}‘
N\
Table@’.s — 12 Triads of nine samples
AN\
> Sample
Block O
1 2 ~ 7 3 4 5 6 7 8
1 X X - | x
\\

2 X (\(O x x
3 X N D/ X X
4 X \0\(\ x x
5 o " X X X
6 (;“\‘ X X X
- .4
8 x x x
9 x x x
10 X X X
11 x x x
12 x x x
w)  40of9BIB: 18 Four-tuples of nine samples t=9,k=4,b=18,r=8,1=3).
See Table A.6.

© IS0 2024 - All rights reserved
9



https://standardsiso.com/api/?name=69cbe211138c2639f176476f7681d1c3

ISO 29842:2024(en)

Table A.6 — 18 Four-tuples of nine samples

Sample
Block
1 2 3 4 5 6 7 8
1 X x x
2 x X x
3 X X X X
4 X x x
5 X x
6 X X X X
7 X X X
8 x X X X nb‘
9 x x x (\QV
10 x % « | q’/’V
11 x x '
12 X X X - q‘/".) X
13 x a\U x
14 X X g\‘\J X
15 X </ O X
16 x {)Q\ x
17 X X ‘\\\‘x‘
18 X A‘\\) X X X
\$\\\‘0
x) 50f 9 BIB: 18 Five-tuples of nine samples A\Q t=9k=5b=18,r=10,1=5).
See Table A.7. \{.\O
‘\\C)
Table A.{ TC{B Five-tuples of nine samples
N

Block 1 2 <'O\3 4 San;ple 6 7 8
1 X X X 010 X
2 X ’x\%\u X X
3 X ;}s) x x x
4 X A\ | x X X X
5 x~év X X x
6 ’4‘((\(\ x x x
7 ‘:>x X X X
8 x x x
9 X X X X
10 x x x x
11 x x x
12 x X x x
13 x x x
14 x x x x x
15 x x x x

© IS0 2024 - All rights reserved
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Table A.7 (continued)
Sample
Block
2 3 4 5 6 7 8 9
16 x x x x
17 x x x x x
18 x x x x
y) 6 of 9 BIB: 12 Six-tuples of nine samples t=9k=6,b=12,r=8,1=5).
See Table A.8. N
Table A.8 — 12 Six-tuples of nine samples (],Q
ﬂv .
Block Sample O)%
2 3 4 5 6 7\ 8 9
1 X X X X ,>.<O i X
2 X X X X &‘?
3 X X X X X X /. O\
4 X X X AO‘ X X
5 X X X A X
6 X X x X 5\\)~ X
7 x X x ‘X\Q) x x
8 X X \§\" X X X
9 X x X :\\ D x x
10 x x x \9 N x x x
11 x x (.\‘E x x x
12 (‘\\V x x x x
z) 2 of 10 BIB: Allp s@e pairs of 10 samples (t=10,k=2,b=45r=9,A1=1)
aa) 3of|l0BIB: %\%?iads of 10 samples (t=10,k=3,b=30,r=9,A=2),
See Table A.9. Q‘Q
Q Table A.9 — 30 Triads of 10 samples
S
KX S 1
Block C;& ample
| 2 3 4 5 6 8 o) 10
X X X
X X X
X X X

O R0V | |W N

© IS0 2024 - All rights reserved
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Table A.9 (continued)

Block

5

Sample

6 7 8 9

10

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

bb) 4 of [L0 BIB:

See Table A.10.

o

O
15 Four-tuples @samples

OQQ

(t=10,k=4,b=15r=61=2)

o‘@b e A.10 — 15 Four-tuples of 10 samples

Block

%\J

4

5

Sample

6 7 8 9

10

x x’/))Q

O
\J
X

ORI ||V |WIN =
X

=
(=]

-
[N

-
N
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Table A.10 (continued)
Sample
Block
1 2 3 4 5 6 7 8 9
13 x x x
14 x x X x
15 x x x x
cc) 5o0f10 BIB: 18 Five-tuples of 10 samples (t=10,k=5b=18,r=9,1=4).
See Table A.11.
Table A.11 — 18 Five-tuples of 10 samples (Yq/Q
Sampl W
Block ampie (b%
1 2 3 4 5 6 7 )¢ 9
1 X X X X X /~<) i
2 X X X X X &\\O
3 X X x X v/ O\ X
4 X X X R X
5 3 X X \<
\} X X
6 X X 5\\) X X
7 X X X QN
8 X X \$\" X X
9 x Z‘\\Q‘ x x
10 X X X XS> - X
11 x x ) (,\‘b x x
12 X (?}\V X X X
13 x N - X x x
14 X (\V X x X
15 >C)v x x x x
16 AN x x x
17 AO)\J x x x x x
18 ‘/)S) x x x x X
?)
dd) 60of[l0 R{?‘ 15 Six-tuples of 10 samples (t=10,k=6,b=15,r=9,1=5)

See Table A.12.
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Table A.12 — 15 Six-tuples of 10 samples

Sample
Block
1 2 3 4 5 6 7 8 9 10
1 X X X X X
2 X X X X X
3 X X X X X X
4 X X X X X X
5 X X X x X
6 X X X X X
7 X X X X X X
8 X X X X X X nb‘
9 X X X X X (\QV
10 X X X X X N ’xV
11 X X X X X {'\Q)V‘
12 X X X X X {]\;‘)
13 x X x x (_) X
14 x x x o N|x x
15 X X 6 O X X
Q S
N
S\\Q@
N
xO
o~

© IS0 2024 - All rights reserved
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Annex B
(informative)

Example of balanced incomplete block design with ratings data

B.1 Problem and situation

The quality

7 control manager of a mustard factory routinely screens samples of finished product

o be added

to the pool
will have c
pool any ct

B.2 Teslt

Samples fr
using a 10
assessors ¢
by the BIB
samples fr

of reference samples. New reference samples are needed at regular intervals, as the old
hanged with time and are no longer appropriate. The procedure is also used to elimina
irrent reference samples that may have deteriorated.

design

bm six lots are evaluated for overall off-flavour. Evaluations are performed by 15 traine
point category scale from 0, representing no off-flavour, to 9, indieating extreme off-f
pvaluate four of the six samples. The four samples that each aSsessor evaluates are (
design presented in Table B.1. Each of the 15 assessors is-randomly assigned one bl
bm the design. The order of presentation of the samples within each block is randomiz

Table B.1 — BIB design for ratings data
t=6,k=4,r=10,b515,1=6

Block Sample

(assessor)

3 4

ORI ||V |WIN|m=

er samples
te from the

1 assessors
avour. The
etermined
ock of four
bd.

B.3 Results

The off-flavour intensity ratings are presented in Table B.2. The data are analysed by a program capable
of performing a BIB design ANOVA. The resulting ANOVA table is presented in Table B.3. The F-statistic for
samples is highly significant (p < 0,000 1), indicating that there are perceptible differences in off-flavour
intensity among the samples. An LSD multiple comparison procedure is applied to the average ratings of
the samples to determine which samples have significantly different off-flavour intensities. The results in

© IS0 2024 - All rights reserved
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