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Concentration (%)

laste Compound  Tip of Side of Back of
tongue tongue tongue

Salt NaCl 0.25 0.240 - 0.28000
0.250

Sour HCI 0.01 0.006 - 0.01600
0.007

Sweet Sugar 0.49 0.720 - 0.79000
0.760

Bitter Quinine 0.00029 0.00020 0.00005
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¥ EN IS0 4120:2021 mam)
Sensory analysis - Methodology - Triangle test (ISO 4120:2021)

441 BACK #67.240 £23CEN/SS CO1

ABSTRACT GERMAN FRENCH SLOVENIAN

This document specifies a procedure for determining whether a perceptible sensory difference or similarity
exists between samples of two products. The method is a forced-choice procedure. The method is
applicable whether a difference exists in a single sensory attribute or in several attributes
The method is statistically more efficient than the duo-trio test (described in ISO 10399), but has limited use
with products that exhibit strong carryover and/or lingering flavours.
The method is applicable even when the nature of the difference is unknown [i.e. it determines neither the
size nor the direction of difference between samples, nor is there any indication of the attribute(s)
responsible for the difference]. The method is applicable only if the products are homogeneous.
The method is effective for:
a) determining that:

either a perceptible difference results (triangle testing for difference);

a perceptible difference does not result (triangle testing for similarity),
when, for example, a change is made in ingredients, processing, packaging, handling or storage;
b) selecting, training and monitoring assessors.

AR EN HERESREAZEREFEER

AR

1 EE={E%AX(MRERER, —EFR) LU=
AL RIBIR AT

2. ABKEHIERHT AR 189 —1E,
3. ABEKRAZELBKEO,

Q: SEERAHGIH S DETRFRE 2




ER=F HEH:

EESBA
BIARTEE S FKEO, GBS EHANES, SEEASES — B LB THEE.
ShREAERES, —E Rl REEEEINIERE, RETAEEEEER, R REN . SHEY
[RRIER, Bk, & FREGIMMOBE, e N [ —
SREES BEKROLEE— TR, 52— E RGOSR R E R ZE. / IIII —
% [FREIEER GEUVET) Izlﬁ # /:/:jZIK
|
- 1)1 F S
523
145

E|Ié||l
-2

RBnBHR !
FERE O EMMESREHEAR,



— MG
- G EEAR )

Triangle Test

Three samples are presented. Two of them are identical.

Taste them in the specified order and mark the sample which is different from the two others:

672 r 143 7 515

Then indicate the intensity of the difference:

very strong

none weak medium strong
l s l 3 is l
I v |} v ' 1
Is the difference due to:
 the aroma:  Yes ™ No
o the taste: ¥ Yes: ™ No




Significance level (%) Significance level (%)

n 10 5 1 0.1 n 10 5 1 0.1

3 3 3 ; ; 26 13 14 15 17

4 4 4 ; ; 27 13 14 16 18

5 4 4 5 ; 28 14 15 16 18

29 14 15 17 19

30 14 15 17 19

Trnangle 6 5 5 6 - 31 15 16 18 20

Test for 7 5 5 6 7 32 15 16 18 20

Difference: 8 5 6 7 8 33 15 17 18 21

s - 9 6 6 7 8 34 16 17 19 21

Cnrtical 10 6 7 8 9 35 16 17 19 22

Number 11 7 7 8 10 36 17 18 20 22

(Minimurm) 12 7 8 9 10 42 19 20 22 25

13 8 8 9 1 48 21 22 25 27

of Correct 14 8 9 10 1 54 23 25 27 30

Answers 15 8 9 10 12 60 26 27 30 33

16 9 9 1 12 66 28 29 32 35

Kemp, Sarah E., 17 9 10 1 13 72 30 32 34 38

et al. Sensory 18 10 10 12 13 78 32 34 37 40

Evaluation : A Practical 19 10 i 12 14 84 35 36 39 43

_ 20 10 1 13 14 90 37 38 42 45

Handbook, John Wiley 96 39 M 44 48
& Sons, 21 1 12 13 15

Incorporated, 20009. 22 11 12 14 15
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISC 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 te be represented on that committee. International
organizations, governmental and non-governmental, in liaison with IS0, 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 IS0 documents should be noted. This document was
drafted in accordance with the editorial rules of the ISO/IEC Directives, Part 2 {see www iso org/directives)

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO shall not be
held responsible for identifying any or all such patent rights. Details of any patent rights identified during the development of the
document will be in the Introduction and/or on the IS0 list of patent declarations recsived (see www.iso.orgipatents)

Any trade name used in this document is information given for the convenience of users and does not constitute an endorsement.

Faor an explanation on the voluntary nature of standards, the meaning of ISO specific terms and expressions related to conformity
assessment, as well as information abeut ISO's adherence to the Werld Trade Organization (WTOQ}) principles in the Technical Barriers
to Trade (TBT) see the following URL: www iso.org/iso/foreword html

This document was prepared by Technical Committee ISQ/TC 34, Food products, Subcommittee SC 12, Sensory analysis

This third edition cancels and replaces the second edition {130 10399:2004), of which it constitutes a minor revision. The references
have been updated, the definition for 3.6 has been replaced and an expression in A.3 has been corrected.

1 Scope

This document specifies a procedure for determining whether a perceptible sensory difference or similarity exists between samples of
two products. The method is a forced-choice procedurs. The method is applicable whether a difference exists in a single sensory
attribute or in several attributes.

The method is statistically less efficient than the triangle test (described in I1SO 4120) but is easier to perform by the assessors.
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n Significance (%) n Significance (%)

5 1 0.1 5 1 0.1
5 5 - - 29 | 20 22 24
6 6 - - 30 | 20 22 24
7 7 7 - 31 21 23 25
8 7 8 - 32 | 22 24 26
9 8 9 - 33 | 22 24 26
10 9 10 10 34 | 23 25 27
11 9 10 1 35 | 23 25 27
12 10 11 12 36 | 24 26 28 n Significance (%) n Significance (%)
13 10 12 13 37 | 24 26 29 3 1 0.1 5 1 0.1
14 11 12 13 38 | 25 27 29 60 | 37 40 43 84 | 51 54 57
15 12 13 14 39 26 28 30 64 40 42 45 88 53 56 59
16 12 14 15 40 26 28 30 68 42 45 48 20 54 57 61
17 13 14 16 41 27 29 31 70 | 43 46 49 | 92 | 55 58 62
18 | 13 | 15 | 16 | a2 | 27 | 29 | 32 72 | 44 | 47 | S0 | 96 | 57 | 60 | 64
19 | 14 | 15 | 17 | a3 | 3 | 30 | 32 76 | 46 | 49 | 52 | 100 | 59 | 63 | 66
20 15 16 18 44 | 28 31 i3 80 | 48 =1 33
21 15 17 18 45 | 2 31 34
22 16 17 19 46 0 iz 34
23 16 18 20 47 30 3z 35
24 17 19 20 48 31 313 36
25 18 19 21 49 31 34 36
26 18 20 22 50 32 34 i7
27 19 20 22 52 33 35 38
28 19 21 23 56 35 18 40
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Foreword

ISQ (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, g | and non-g I, in liaison with ISO. also take part in the work. SO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

International Standards are drafted in accordance with the rules given in the ISQ/IEC Directives, Part 2

The main task of technical committees is to prepare International Standards. Draft International Standards adopted by the technical
committees are circulated to the member bodies for voting. Publication as an International Standard requires approval by at least
75 % of the member bodies casting a vote

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO shall not be
held responsible for identifying any or all such patent rights.

IS0 5495 was prepared by Technical Committee 1ISO/TC 34, Food products, Subcommittee SC 12, Sensory analysis.

This third edition cancels and replaces the second edition (ISO 5495:1983), which has been technically revised.

1 Scope

This International Standard describes a procedure for determining whether there exists a perceptible sensory difference or a similarity
between samples of two products concerning the intensity of a sensory attribute. This test is sometimes also referred to as a directional
difference test or a 2-AFC test (Alternative Forced Choice). In fact, the paired comparison test is a forced choice test between two
alternatives.
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=1F/ {maFRIE (Preference Test)

5EI] EK E E"] : EEF 135% %% i‘j')% |:||:||:| E‘]%ﬁﬁ‘ﬁfﬁ Panelist Hedonic Rating | Liking Score
;“EJ] Eitjj— ;*f Like Extremely B 9
Tt et = _ Like Very Much JEE 8

> Bo ¥R 1FBIEK (paired preference test) | |‘

Like Moderately — g 7
> ZF i3k BIEK (ranking test) Like Slightly & 6

> u% tl_jriﬂll Eiﬁ(hedonic test) MNeither Like Nor Dislike |‘ 5 I’
R —= o _ Dislike Slightly  f& 4
> ¥k 3 #7785, (descriptive analysis test) Disiike Moderately— ;
2

Dislike Very Much JE&:

Dislike Extremely % 1 T

N HIEEIFEE S ;% (9-Point Hedonic Scale)




= FHBYEE 5 ;% (Scaling Method)

Please Rate the Sweetness of the Sample

"Zﬁq: i(LlﬂCSClee) e e s e L e

u] a 10 15

0oﬁﬁg% rinq: /2 (Fa(:lal SC211€> “““‘.

((((

* . Much Too Just About Too Much
’OOJUSt—AbOU.t—RIght OAR> Scale Too Little Little Right Much Too Much
] ] ] ] ]
Sweetness:
— O O O O O O O
o BB MR E R E (Attribute intesity scale) Not Very
sweet sweet
Graininess:
O O O O O O O
Mot Very

grainy grainy




Preferencetest- Ranking
Assessor: Date:

Instruction:
Please rinse your mouth with water before starting.

You may rinse again at any time during the test when you need to.

Please taste the five samples in the order presented, from leftto right.

You may re-taste the samples once you have tried all of them.

Rankthe sample from most preferred to least preferred using the following numbers:

1 = mostpreferred, 5 = leastpreferred

If you have any questions, please ask the server now

387
589
233
694
521

Thankyou for your participation!
Please returnyour ballot through the window to the server.
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Yo b 2 81 8IZ8 (Descriptive Analysis Test)

AFFRE B E B (sensory attributes) N )
4} 35" (appearance) ‘
QZFR (aroma)

QK& (flavour)

QAR (oral texture)

Q%[ B2 (geometrical parameters)

QAERL/ K7D BEL (fat/moisture parameters)
QS (skinfeel)

sample A
sample B
sample C
sample D

sample E

AZFEZFE 4 (qualitative) F1TE = (quantitative) B E B 1% Bta v FI75 6T
D@ T LU/MAT R ET
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1.Flavour profile®

2. Texture profile®

3.Quantitative descriptive analysis (QDA)®
4.Spectrum analysis®

5.Time—-Intensity descriptive analysis®

6.Free choice profiling®
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IBM Hypertaste: An Al-assisted e-tongue for fast
and portable fingerprinting of complex liquids
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ANFB VS #E38 A

Recognition element Obtained data Treatment Results

Taste sense

) * Sweet

« Salty
« Bitter
Nerve endings of the Transmission of nerve Brai *Sour
rain ;
tongue pulse » Umami
(
Qualitative
L — : analysis
) e e ) 4
Quantitative
analysis
\
Array of sensors Signals (electrical, Chemometric

optical, etc.) processing tool




ANALYSIS SETTINGS

4 Samples sequence

£ Analytical method

https://youtu.be/gi_8qA4V9zU %



The voltammetric electronic tongue

IR IE R R

5 channel potentiostat

Sequence control,
data acquisition
and
mathematical modeling
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PINOT GRIGIO ({58 f2i4s;

Sensory Label for Pinot Grigio, Delle Venezie, Cesari, Italy 2017 SEAFEFEPRERREERIER
2017

. B
Soumes
10 ¢
2%
7' T
E +
5 |
4+
3t
1 +
Sueetness F ot Umami
¢ o o
¥
&
4
+
Astrmgent

Grape Variety: Pinot Grigio R0 RREGSEE

Alcohol level (%) 13.5% EAGEE (%) 13.5%

pH value 362 BEIR AL

b

wa (it

Viscosity (cP)
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Green Tea 135 (Luk Yu)

Sourness
10

Umami

Bitterness &Saltiness

—0— Hot-brew =—@=— Cold-brew

Green Tea 389(Yu Pin King)

S()L%’gcss

Astringent 594 Umami

Bitterness Saltiness

—0— Hot-brew =—@=— Cold-brew

Green Tea 426(Imperial Choice) 7 w]’é ’
Sofiess ‘ ) £ [’fr‘,’i’)(.o
g, L, > Yl

6B mami

Astringent
£

5.2

Saltiness

Bittcm%ﬁs

—0— Hot-brew =—@=— Cold-brew

Green Tea 471 (Rickshaw)

Sourness

10

Astringent

@,
7.5
Bittcmcﬁﬁ/S Saltiness

—0— Hot-brew =—0=— Cold-brew



