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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 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.
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edition cancels and replaces the first edition (ISO 13299:2003), which has been technically
presenting the principles and methods in general, including some new ones, whicl are
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Introduction

The purpose of this International Standard is to serve as guidance for establishing sensory profiles
performed by trained assessors.

A sensory profile is the result of a descriptive analysis of a sample by a panel of assessors. The sample
may be for example food, beverage, tobacco product, cosmetic, textile, paper, packaging, sample of air
or water, etc. Profiling can be carried out in a number of ways. Over the years, a few of these have been
formalized and codified as descriptive procedures by professional societies or by groups of producers
and users for the aim of improving communication between themselves.

The purpose of this International Standard is to provide agreed guidelines for descriptive sensory
procgdures.

Senspry profiling is the description of sensory properties of a sample, usually‘ consisting in the
evalyation of sensory attributes with assignment of an intensity value for eachattribute. The attributes
are generally evaluated in the order of perception. Some sensory profiles take a view acrgss all of the
senses; others (partial profiles) concentrate in detail on particular senses:

Qualjty of results depends on the number of assessors and their ability'to describe their perceptions.
Training and development of a common language help to improve these abilities. Some methods have
been|used with untrained assessors, but it is out of the scope of-this International Standarfd. Quality of
results can also depend on the number of replications by an assessor.

© ISO 2016 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 13299:2016(E)

Sensory analysis — Methodology — General guidance for
establishing a sensory profile

1

Scope

This International Standard gives guidelines for the overall process for establishing a sensory profile.

Sens
of sight, odour, taste, touch, or hearing (e.g. food, beverage, tobacco product, cosmetig, ¢4
packpging, sample of air or water). This International Standard can also be useful in'studi
cognfition and behaviour.

Somg¢ applications of sensory profiling are as follows:

2
The

indigpensable for its application. For dated references, only the edition cited applies. I
referfences, the latest editien of the referenced document (including any amendments) appl

ISO
ISO

recognition of‘odours

ISO 6658, Sensory analysis — Methodology — General guidance

ISO

3492, Sensory analysis — Vocabulary

o develop or change a product;
tlo define a product, production standard, or trading standard interms of its sensory at
o define a reference “fresh” product for shelf-life testing;

o study and improve shelf-life of a product;

under development;

o map a product’s perceived attributes.for*the purpose of relating them to fact]
instrumental, chemical or physical properties, and/or to consumer acceptability;

tlo characterize by type and intensity the off-odours or off-tastes in a sample (e.g. in pollut

Normative references

following documents, in-whole or in part, are normatively referenced in this docunj

5496, Sensopy' analysis — Methodology — Initiation and training of assessors in the d

y the senses
xtile, paper,
es of human

tributes;

o compare a product with a reference product or.with other similar products on the market or

ors such as

ion studies).

ent and are
For undated
es.

ptection and

60060, Sensory analysis — Generdl guidelines jor tne selection, training and monitorin

assessors and expert sensory assessors

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

of selected

[SO 11035, Sensory analysis — Identification and selection of descriptors for establishing a sensory profile
by a multidimensional approach

ISO 11136, Sensory analysis — Methodology — General guidance for conducting hedonic tests with
consumers in a controlled area

3

Terms and definitions

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

© ISO 2016 - All rights reserved
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perceptible characteristic attached to a product

[SOURCE: IS
3.2

0 5492:2008, modified]

sensory profile
description of the sensory properties of a sample by means of sensory attributes (3.1), most often with
their intensity values

3.3

partial sen

sory profile

profile comprising certain selected sensory attributes (3.1), most often with their intensity values

EXAMPLE

34
quantitativ
description

[SOURCE: IS

3.5
qualitative
description

[SOURCE: I§

3.6

consensus
profile deriy
various attr

3.7
deviation fi

Odour profile, flavour profile, texture profile.

e descriptive profile
pf a sample consisting of both attributes (3.1) and their intensity valties

0 5492, modified]
sensory profile
pf the sensory attributes of a sample without intensity\values

0 5492, modified]

sensory profile

fbutes (3.1)

"om reference method

relative-to{reference rating

procedure g
reference sg

3.8
free-choice
procedure |

mple

sensory profile
n which eatlr-assessor chooses and scores his/her own attributes (3.1) to descr

group of samples

procedure

rank the products on each term

red from agreement after discussion in @group of assessors, who evaluated the product on

f quantitative descriptiyve;sensory profile (3.2) in which all samples are evaluated against a

be a

Note 1 to entry: This is a variant of sensory free-choice profiling distinguished by the use of ranking rather than

rating.
[SOURCE: IS
3.10

0 5492:2008/Amd.1:—1)]

temporal dominance of sensations

TDS

procedure in which each assessor is asked to successively indicate the dominant sensation over the
time the product is being assessed

1) To be published.

2
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3.11
sensory panel
group of assessors participating in a sensory test

[SOURCE: ISO 5492:2008, modified]

3.12
panel leader
person whose primary duties are to manage panel activities and recruit, train, and monitor the assessors

Note 1 to entry: This person may also design and conduct sensory tests, and analyse and interpret data.

[SOURCE: ISO 13300 (all parts), modified]

3.13
selec¢ted assessor
assegsors chosen for their ability to perform a sensory test

[SOURCE: ISO 5492:2008, 1.6]

3.14
expdrt sensory assessor
selected assessors (3.13) with a demonstrated sensory sensitivityy and with considerable {raining and
expefience in sensory testing, who are able to make consistent.and repeatable sensory asgessments of
variqus products

[SOURCE: ISO 5492:2008, 1.8]

4 General test conditions

4.1 | EQquipment and test room
The laboratory shall have the appropriaté equipment for sample preparation as specified ir) ISO 6658.

Senspry profiling shall be perfortmed under the conditions specified in ISO 8589. When a discussion
is needed (e.g. about results, products, reference substances, etc.), the room should be afranged in a
manner that allows communication between assessors and the panel leader still ensuring|appropriate
condiitions for evaluating products (for example, appropriate lights).

A panel leader shall be-designated to perform sensory profiling. The panel leader shall
— {rain assessors,
— naintain.the panel, and

— ¢xeCute tests.

The panel leader should meet the required qualifications (e.g. steps for recruitment and training) as
described in ISO 13300-1 and ISO 13300-2.

4.2 Assessors

This International Standard applies to profiling methods performed by either selected or expert
assessors. Requirements for the selection, training, and monitoring of assessors can be found in ISO 8586.

The number of assessors and their training shall be adapted to the profiling method. Repeatability and
reproducibility are improved with the selectivity level of the assessors and with training time. The
interpretation of results and the highlighted differences between products are also dependent on the
number of assessors and their training.

© IS0 2016 - All rights reserved 3
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Candidates shall be recruited through talks, circulars, or personal contact. Two to three times the
number of assessors required shall be interviewed and screened. The following characteristics shall be
considered especially important:

interest

health that is compatible with product testing;

and motivation;

engagement for the agreed duration and availability for panel sessions;

promptness;

capacity
ability 4
ability 4
ability 4

ability 4

Sensory acujity can be balanced by establishing panels of 10 or more assessor's.

4.3 Prod

The product
EXAMPLE

4.4 Samp

For the prej
taken to ens
are presentg
in appearan

The prepars
shall be cod
appropriate

To increase

[ to concentrate;

0 memorize;

0 honestly communicate and report sensations;

o discriminate between the studied characteristics;

o work in a group setting.

1cts

s of the study and their conditions of preparation shalV’be defined.

Soluble coffee prepared with water or milk, with er\without sugar.

les

paration and presentation of product samples, ISO 6658 shall apply. Special care sh4
ure that assessors cannot draw cerclusions about the nature of samples from the way
d. For example, coloured testing.glasses or coloured lights shall be used to mask differg
ce, if needed.

ition and distribution of samples at uniform temperature shall be standardized. San
bd with three-digit random numbers and the order of presentation shall be defined usi
design.

or three ti

e
be guided b
towards improved_ discrimination as the assessors become familiar with the samples. Replic

provides an
batch show

the reliabilitysand validity of results, any sample or sample group shall be presented
s or morefif-possible on different days. The choice of the number of replications
the preecision required, by the observed dispersion of results, and by any specific

estimation of the experimental error. Repeating the assessment of a product from the
b the dispersion of scores given by one assessor, whereas repeating the assessment

1 be
they
nces

hples
g an

two
shall
rend
htion
same
of a

chall 4

h Aiffarant hatchoc alen vaflactc vyariatinne vnathin +tha neady st Tho et ~n]

fine

product fro

T O C T T oottt T o o SO T It oo v o ratioto—vy o oo e protot o It protoCo—osioT o

which sample(s) is/are duplicated and under which conditions they are prepared and assessed.

The identity of the samples shall not be disclosed until the assessors have completed all the assessments.

4.5 Preliminary discussion

It shall be ascertained that the assessors are fully familiar with any particular characteristic to be
studied and with the mechanics of the test as specified in ISO 6658. If necessary, a preliminary general
discussion concerning the test problem and the nature of the samples shall be arranged. A few samples
typical of the product category shall be presented and discussed. The panel leader shall make sure that
the discussion does not bias future assessments.

© ISO 2016 - All rights reserved
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5 Descriptive methods: principle and main characteristics

5.1 Consensus profile

In the consensus profiling, the assessors share their individual views to achieve a consensus on the
different attributes, their order of appearance, and their intensity.

Usually, the scale is limited to a few marks. Results shall consist in a single score (the agreed one) for each
attribute. It is possible for an assessor to disagree with the group: this shall be recorded in the report.

5.2

The products shall be presented in pairs. For each attribute of a common list, the twoprodfyicts shall be
compared to one another, either directly by the assessors or, a posteriori, from the scpres given to each
product of the pair. If more than two products need to be compared, each produet-should he compared
to thp reference product under the same conditions.

Datalanalysis is performed on the differences between the samples and reference.

5.3 | Free-choice profile
In the free-choice profile, each assessor shall use his/her individaallist of terms instead of a ¢gommon list.

The results shall be interpreted with an appropriate multidimensional analysis such as|generalized
procrustes analysis. The output shall be displayed in the form of a map.

5.4 | Flash profile

The flash profile is a variant of the free-choice‘profile, with a simultaneous presentation ¢f the whole
sample set and comparative evaluation of the-samples via ranking.

The |results are interpreted with ansappropriate multidimensional analysis such as |generalized
procrustes analysis. The output is always in the form of a map.

5.5 | Quantitative descriptive profile

In the quantitative descriptive profiling, the assessors evaluate samples on a common list pf attributes
and gcore their intensity.

There are severalhmethods for establishing a quantitative descriptive sensory profile, among which
somg techniques-have been trademarked?). Results shall consist of intensity scores for each attribute
that fan be stubmitted to univariate or multivariate analyses.

5.6 | Qualitative sensory profile

In the qualitative sensory profile, the assessors shall evaluate only the presence or absence of the
attributes from a common list of terms without indicating their perceived intensity.

The list of attributes is larger and less product-dependent than for a quantitative descriptive sensory
profile. The training of the panel shall be focused on the recognition and memorization of numerous
references. References that are stable and do not change over time are necessary for memorization.

The number of assessors and/or replicates should be higher than for quantitative descriptive
sensory profile.

2) Methods QDA®, Spectrum™ are examples of suitable procedures available commercially. This information
is given for the convenience of users of this document and does not constitute an endorsement by ISO of these
procedures.

© IS0 2016 - All rights reserved 5
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Results shall be expressed as frequency of quotation of each attribute.

5.7 Temporal Dominance of Sensations (TDS)

TDS is a temporal profiling technique in which each assessor is asked to successively indicate the
dominant sensation over time while the product is being assessed.

The dominant sensations are chosen from a common list of attributes. As an option, the intensity of the
dominant attribute chosen can also be scored.

Data shall consist of the proportion of each attribute chosen as dominant at each moment. Data are

usually conwmmmmmmrmm for a

given produlct shall be pooled into a chart.

6 Procedure for establishing a sensory profile

6.1 Gene

This Clause
method, ref¢

6.2 Prep{

6.2.1 Seld

Products fol

6.2.2 Seld

ral

re the test

ct products for training

ct assessors

training shall be selected as specified in ISO 8586.

Assessors shall be selected as specified in ISO 8586 and ISO 5496.

6.2.3 Choose the optimal attributes

The purpos
referenced

under study
profiling me
out in Table

presents the steps common to sensory profiling methods. For a detailed description ofleach
1 to the corresponding annex.

b is to identify and select.a) set of non-overlapping, singular, objective, unambiguous} and

hittributes that, as far_as-possible, permit a complete descriptive analysis of the samples

Table 1 — Procedures for choosing optimal attributes

. This important step.¢an be done individually or collectively and depends on the sernjsory
thod. If a commpinlist is needed, the panel leader may use one of the three approachgs set
1 or any combination.

use these to teach the as-
sessors the quality of each
descriptor and, if needed,
an intensity scale for that
descriptor.

No. Pifinciple Method Advantages Disadvantages
1 Use existing Consult the literature and  |The accumulated expe- |Existing terminology or reff
terminology experts to make an appro- [rience of the expertsis [erence standards may include
and reference |priate selection. Acquire the |utilized. Profiles may |choices that are imprecise or
standards. prescribed standards and |be interpreted by other |inappropriate for a particular

groups and compared to
other research.

set of samples. Attributes may
be missed that could have been
discovered during the develop-
ment of new terminology.

© ISO 2016 - All rights reserved
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Table 1 (continued)
No. Principle Method Advantages Disadvantages
2 Use the panel in |Use a panel of selected The process of termi- Profiles obtained are unique
special sessions |assessors; develop the nology developmentis |to a given panel and set of
to develop the |[terminology in round table |less time-consuming samples.
te}’mmology it d_lscussmn unde_r the direc- |than method 3. They cannot be interpreted by
will use. tion of an experienced panel 1
leader. other groups if no reference
standards are given.
Reference standards are
used which may be provid-
ed by the panel leader or
the test requester, or by an
assessor during the session.
May be combined with
method 1.
3 Use the panel in |Consult ISO 11035 which A fully objective process |Profiles’obtained afe unique
special sessions |describes a recommended |of selection and elim-  |to a given panel and set of
to generate the |method of identifying and |ination is used, thus samples. They cannlot be inter-
terminology it |[selecting discriminating terms based on tradi- \ «fpreted by other groups if no ref-
will use. terms using a set of pre- tional misconceptions: |erence standards afe given. The
pared training samples; or preconceiveddotions |process is relatively time-con-
then reduce the number of |are minimized, and the |suming and requirgs a certain
terms by stepwise elim- selected term(s will give |level of experience,|especially in
ination using statistical optimal ceverage of data analysis.
techniques. the qualities which the
assessors perceive in
the'samples.
As a part of a profiling session, it is possible to ask-assessors to provide one or more overall evaluations.
Examples include

Iverall fruitiness or spiciness, and
verall flavour intensity.

CAU
can

may,
consumer target. If hedonic evaluations are used to guide new product development
specified in 1SO 111.356.

ION — An overall evalaation by trained sensory panels shall not be hedonic b¢cause they
be biased: sensory assessors have been trained to be objective in describing prjoducts and
consciously or unconsciously, adopt a different evaluation strategy from a repfesentative
proceed as

6.2.4 Determine the order of evaluation

In sdme preducts (e.g. beverages), the order of perception of certain attributes is a charjacteristic of

the greduct profile. In other products, the order of perception can change during the evaluation, for
exan p]p in accordance with textural or phycir:\] properties

EXAMPLE A piece of chocolate which melts; a facial tissue which is moistened.

Usually, the order of perception should determine the order in which attributes are evaluated. Aftertaste
or afterfeel should be evaluated last; these are attributes which can still be perceived after the sample has
been consumed or used. In oral texture, as in skinfeel and fabric feel applications, the order of perception
can be predetermined by the way the product is handled. The panel leader shall control manipulation
(one chew, one manual squeeze) in order to determine which attributes are perceived first.

© ISO 2016 - All rights reserved
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6.2.5 Select an appropriate response scale

When the profiling method consists of indicating the intensity of each attribute present in a given
sample, the response scale should be selected carefully. Response scales used in sensory profiling may
be numerical or semantic, continuous or discontinuous, unipolar or bipolar, as presented in ISO 4121.

NOTE

Data obtained with response scales may suffer from so-called “end effects”: assessors are reluctant to

use numbers near either end of the scale for fear that later samples may be more extreme. Continuous response
scales, e.g. line scales, are considered as less prone to produce end effects.

6.2.6 Train the assessors

Assessors s
6.3 Cond

6.3.1 Sco

Pre-printed
or tablet dig
assessors’ ¢

NOTE Sq
halo effect: a

6.3.2 Eva
It shall be af

Depending

or simultan
interdepend
randomly af

The numbe]
the nature
number of s

6.4 Statis

all be trained as specified in ISO 8586. It is recommended that feedback be given to asses
uct the test

resheets

scoresheets containing instructions regarding the scale to be used-or computer scj
itizers to record the verdicts shall be used. A blank space shalkbeleft on scoresheet
bmments or suggestions for additional attributes shall be requésted.

veral ratings placed on a single sheet or screen may mutually)influence or distort each othe
positive or negative evaluation may carry over from one attribute to the following).

uate the samples
ranged for assessors to work alone in a booth?

n the method, samples shall be presented either monadically (in succession, one-by
bously. Simultaneous evaluation facilitates the comparison of samples but profiles be
ent. In both cases, the order of samples from one assessor to another should be balanc
signed to reduce the impact of arder effects.

of samples per assessor and\per session should be adapted to the length of the ses
f the products, the number of attributes, and the expected differences: present a lin
hmples if small differenees are expected, and for samples with strong or persistent flay

tical interpretation

Investigatinlg and visualizing the raw data prior to further analysis is always recommended in ord

detect o

elimina

nd correct’'obvious mistakes,

Le_outliers from the analysis, if appropriate,

SOrs.

eens
b and

r (i.e.

Lone)
Come
ed or

sion,
hited
Four.

er to

obtain an initial impression of the main structures of the data set, and

discover possible tendencies that may be of interest later on in the analysis.

Various techniques are available: mean values accompanied by standard deviations calculated for
the complete data set or with focus on either individual assessors or specific attributes, box plots,
histograms, line plots.

The statistical treatments depend on the method. In a very general way, the interpretation involves
three steps. A first step focuses on the performance of the assessors and checking the data for any
experimental errors. A second step focuses on each of the descriptors evaluated and seeks to determine
the descriptors that best discriminate the study’s products. This step is often called: univariate analysis
(see Annex H). A third step takes into account all descriptors estimated useful in the first stage. This

© ISO 2016 - All rights reserved
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step is often called multivariate analysis. It can be performed after a segmentation of the descriptors,
for example visual descriptors, flavour descriptors, taste descriptors, texture descriptors.

NOTE There are various multivariate techniques and they cannot all be presented in this International
Standard. However, they are mentioned in the annexes presenting the different profile methods.

6.5 Study report
The study report shall include the following information:

a) name of the company/laboratory which performed the study, names of the panel leader and

R | H
LUy SUptcl visur,

b) o¢bjective of the study;
c) full identification of sample(s);
d) Iate(s), time of the test(s), and duration of sessions;

e)

perating conditions of the study (including any conditions differing from the reconjmendations
given in this method):

1) reference to this International Standard, i.e. ISO 13299, and quality control procedjires;

2) detailed design of the study: order and mode of preséntation of samples, definition pf replicates
[same/different day(s), same/different batch(es)];

3) number and type of assessors (selected assesso¥s or experts);

4) list of attributes evaluated with their-definition, their protocol of evaluati¢n, and the
reference substances;

%) response scales used;

6) any other information givenstg-the assessors during the study (e.g. information r¢garding the
type or brand of product);

f) results, with statistical analysis and appropriate representations (graphs, diagrams, niaps, etc.).

If agreed with the partner/sponsor, the content of the report may be less exhaustive.

© IS0 2016 - All rights reserved 9


https://standardsiso.com/api/?name=3b946cc7cdd0f37240889e1690344e7a

ISO 13299:2016(E)
Annex A
(informative)

Consensus profile

A.1 Principle

In consensus methods, assessors evaluate products and then discuss the attributes and/or inténsities
to determine an agreed description of the product in question. Consensus requires thatyagreement
has to be reached rather than averaging data over the group. In consensus methods, theypdnel hias to
be extensively trained to determine properties and able to make decisions about the-attributeg and
intensities gs they tasted.

Historically| the consensus was a key element of both techniques known as the\Elavor Profile Mdthod
(FPM) developed by Arthur D. Little, Inc. in the late 1940s and the Texture-Profile Method (TPM)
developed bly the Product Evaluation and Texture Technology groups at General Foods Corp. durinig the
1960s and which gave birth to the SpectrumT™3) Method during the 1990s. But there is a fundamgntal
difference Hetween these two techniques: in the first FPM, the consensus is required, in the sgcond
TPM, the consensus is optional (see Clause 6).

A.2 Senspry attributes

Assessors, with the panel leader’s help in providing an@,maintaining reference samples, develop, and
define the djommon terminology to be used by the entire panel. Reference standards and definifions
for each desfcriptor are created during the trainingiphase. In the FPM, the assessors describe the f]avor
notes and egtimate their intensity, but also evaluate the “general impression” (called amplitude) cqused
by the product. The TPM uses a standardized terminology to describe the textural characteriftics;
these are described by both their physical and sensory aspects.

A.3 Scaleas
Originally, the scale of the FPM‘had 5 points.
0: the character is not‘present;

) (: the gharacteris‘at threshold level;

2:thec

1: the cIaracter is slight;

ardcter is moderate;

3: the character is strong.

But this scale has subsequently been expanded, including the use of arrows, 1/2s, or plus and minus
symbols. The original TPM used an expanded 13-point version of the Flavor Profile Method. Today, the
most common for TPM is probably a 15-point scale; a 10-cm or 15-cm line scale is also possible.

3) Methods QDA®, SpectrumT™ are examples of suitable procedures available commercially. This information
is given for the convenience of users of this document and does not constitute an endorsement by ISO of these
procedures.

10 © IS0 2016 - All rights reserved
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A.4 Assessors

Two features characterize the assessors involved in the establishment of a consensus profile.

There are few of them (4-6 in FPM).

— They are highly trained. In the FPM, assessors are provided with a broad selection of references

See

A5

The

A.6

samples representing the product range as well as examples of ingredient and processi

ng variables

for the product type. In the TPM, assessors need to learn to use in a reproducible way different

points on the scale.

Reference [16]

Procedure

The assessors individually evaluate one sample at a time and they record the\intensities
gnd their order of appearance.

Atthe end of the evaluation of a product by the group members (includihg'the panel leader
gre collected by the panel leader. He/she leads a general discussion to reach a consenst
the attributes, intensities, and any other aspects (such as the order of the attributes). Di
lake several minutes or several tens of minutes. Reference samples can be provided t
dliscussion. Once the panel has reached consensus, a final sensory descriptive “profile” i

When there is no agreement, the panel leader may decide to present the productin a ne
flo record the differences among assessors.

This process is repeated until all products have\béen evaluated.

or her views.

above procedure is the basic procedure. Many variants exist.

Statistical analysis and interpretation of the results

Therg is no statistical analysis in the FPM. The data are generally reported in tabular form
graphic representation is\possible. In the TPM, the panel verdicts may be derived by grou
or byf statistical analysis-of data. For final reports, the data may be displayed in tabular or g

Variq

diffefences between products.

bf attributes

,theresults
is profile on
scussion can
0 enrich the
5 created.

W session or

The panel leader has to be careful to avoid-a,senior member or a dominant personality imposing his

, although a
D consensus
raphic form.

us multivariate’analyses may be used (such as “tree” map or PCA) to highlight the simfilarities and

© ISO 2016 - All rights reserved
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Deviation from reference method (or relative-to-reference rating)

B.1 Principle

Deviation fr

and Pangbaorn (1978). This method is a variation of generic descriptive analysis where a\refef

sample is ug
is particula
are two diff]
assessors to
a midpoint 3
scores giver
which samp

B.2 Sens

The list of
descriptive
from a “clos

B.3 Scalg
Response sg

When the s
reference af
reference sa

Figure ]

le is considered as the reference sample.

pm reference method, also called relative-to-reference rating, was first developed by 14

ed to assess all the other samples against it (samples are presented by pairs))THis mq
Fly suitable when there is an obvious reference or when distinctions are, difficult. T
erent ways of performing such a method: either the samples are directly-compared b

nchor on the scale) or, the samples are compared by computing the difference betwee
to the reference sample and to the samples. Usually, in this case, the assessors don't |

pry attributes

sensory attributes is common to all the assessors and developed like for quantit]
hnalysis. The development of the list is conducted'during the training period, either sta
bd list” with predefined terms or entirely generated by the panel itself.

S
ales may be structured or unstructured.

mples are directly evaluated.relative to the reference sample, the scale is bipolar wit
a midpoint anchor. In this €ase, the assessors score the sample as more or less tha

mple, for a given attribdte (Figure B.1).
I I

I I

Less astringent REF

More astringent

B.1-—Example of unstructured scale used when the reference sample is used as

rson
ence
thod
here
y the

areference sample and scored regarding the reference sample (the reference sample being

n the
KNOW

ative
rting

h the
h the

midpoint anchor

When the samples are not directly evaluated relative to the reference sample (the difference is
computed a posteriori), the scales are the same as the ones used for quantitative descriptive analysis

but the two

scales, for a given attribute, are close to one another (Figure B.2).

Astringency

weak strong

Sample 1

Sample 2

Figure B.2 — Example of unstructured scale used when the difference between reference

12

sample and sample is computed
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Assessors

Usually, the assessors are selected and trained on the products to be tested as in the quantitative
descriptive profile. However, it can be assumed that the use of a common reference sample in each
assessment will facilitate the alignment between assessors as well as the stability of scoring between
separate sessions.

B.5

Procedure

Usually, the trammg procedure is 51m11ar to that of the quantltatlve descrlptlve proflle It includes

attri

For {
pres

butes, and to score the lnten51ty of each attribute on the scale

he evaluation, the assessors receive a set of two samples. It is recommended to
bntation design between assessors and between sessions.

it is possible, the assessors may simultaneously evaluate the two samples (i.e. cosme

q

i

In both cases, the reference is often included asta sample (a “blind reference”, not idd

refer
In ce
— 1]

As in

B.6

Inb
Sam
whe]
can b
atw

The reference sample should be selected carefully and should be in the middle of the prod

ther sample is assessed relative to it (see Figure B.1). In this case, thexeference sampl

er the list of

balance the

[Vhen the samples are directly compared, one sample is defined as the reference sample and the

b is assessed

rior to the other. Usually, the assessors are allowed to come back teythe reference sanjple as often

s necessary to assess the second sample.

hen the samples are not scored relative to one anothers~the assessors score the t
see Figure B.2). The assessors are usually allowed to taSte’the two samples several t

imultaneously applied on the right and left sides of the-face). The difference within the
s computed a posteriori.

ence) and used as an internal measurementof assessor reliability.
rtain conditions, it is technically possible’to compare more than two samples.

fach sample should be compared-to'the reference sample under the same conditions.

the quantitative descriptive profile, the evaluation is usually replicated.

Statistical analysis and interpretation of the results

wo samples
imes. When
tic products
'wo samples

ntified as a

ict category.

h procedurés;data analysis is performed on the differences between the samples and t}

othet

nce sample),
one to each

umvarlate and multlvarlate analyses can be apphed In thlS case, for the reference, the values of the bhnd

refer

© ISO

ence can be used instead of the values of the reference sample evaluated in each pair.
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(informative)

Free-choice profile

C.1 Principle

The free-ch
descriptive

FCP is used
to establish
used for gen

C.2 Sens

The assess(
meaning of
may help de
his/her owr]
aSSessor ev
choose all o
few attribuf
words and/

C.3 Scald

Assessors q
the product
consistently

C.4 Asse

Assessors s}
on a produd
compreheng

oice profile (FCP) is a procedure in which each assessor creates his/her own "l
ferms and quantifies the intensity by predetermined or self-selected scales.

fo compare three or more products with many attributes and to find differenges. It is u|
a perceptual mapping of product spaces (for example, for market reseanch). It can be
erating attributes.

pry attributes

rs create the descriptive attributes individually withetit*need for explanation o
these terms. There may be a discussion between the_assessors about the attributes
scribe the products. This discussion does not aim to get a consensus: each assessor {
list. The terms can differ individually and be understood only individually. However,
1luates all products consistently with his/her ownindividual list of attributes. He/sh¢
I only some properties like shape, colour, taste, Smell, etc. Some assessors may use 0
es. There is no rule to take special attributes. An assessor may describe using wha
r word-combinations he/she wishes (e.g. “smells like camping”).

S

hantify the intensity by predetermined or self-selected scales. They are allowed to eva

with his/her own scales.;There will be no training on intensities or scales.

5SOI'S

lould be ablétosee, smell, taste, touch, and hear. They are not previously trained specif
t. It is required to select assessors with good descriptive abilities. They should h{
ive voeabulary to describe the products with a copious amount of attributes. No fu

training is necessary.

A minimum

of10 qccaccnrcic racammandad

st of

seful
also

[ the
that
akes
each
may
nly a
tever

luate

s differently on different~scales. However, each assessor should evaluate all products

cally
wve a
rther

U T U oot OO U O O T e T O e ot o

C.5 Procedure

In a first session, the assessors collect the attributes in individual booths and choose either the scales
they wish or the predetermined scales.

In a second session, the assessors use their attributes consistently for every product they have to
compare and perform intensity evaluation of the products under standard conditions. The samples are
presented in randomized order. There should be two or more replications for each assessor and product.

A method which can be used instead of FCP is the Repertory Grid Method. The method to generate
attributes is more structured than FCP. The generation of attributes is improved by choosing simple
attributes and by a succession of comparisons. In the first comparison, the attributes are generated by

14 © IS0 2016 - All rights reserved
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comparing two to four products (usually three). Then, in the next comparison, one of the products of the
first group is carried over and compared with two more products. The assessors are asked how the two
products are similar or different from the first product. In this way, the tests can go on with further triads.

C.6 Statistical analysis and interpretation of the results

The complete description of products cannot be statistically evaluated by ANOVA, PCA, or linear
regression methods, which are not applicable. FCP data are analysed using a method such as General
Procrustes Analysis (GPA). This method analyses the data by every evaluation and repetition in
matrices for every assessor to get a consensus configuration by transformation (rotation, translation,

scalimg}ofthedata:
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(informative)

Flash profile

D.1 Principle

Flash profil
method, thd
of products.
direct comp

D.2 Sens

Each assess
individually
possible to d

There may

products. This discussion does not aim to get a consensus: each assessor takes his/her own list.

D.3 Scalg

Thereisno {

D.4 Asse

Assessors s}
on a produg
compreheng

training is nfecessary.

A minimum

D.5 Proc

One to two

ng was first put forward by Sieffermann in 2000. It is a combination of FCP and araf]
assessors generating attributes individually by describing the differences between
It shows similar groupings of products in a sensory space, by giving sensorycmapping
arison of attribute intensity by ranking stresses relative differences.

pry attributes

generate attributes. This is an important requirement for_successful profiling. It i
hoose hedonic terms.

be a discussion between the assessors about the attributes that may help describ

S

5SOT'S
lould be able to see, smell, taste, touch, and hear. They are not previously trained specif

t. It is required to seleet.assessors, with good descriptive abilities. They should h
ive vocabulary to describe the products with a copious amount of attributes. No fu

of 10 assessors-is-recommended.

pdure

Eessions to instruct the assessors about the method and how to describe and differern

king
a set
. The

br is requested to describe the differences between the products.in the set on his own and

5 not

b the

pecific scale to be used as assessors are asked to rank the different samples on each attripute.

cally
\ve a
rther

tiate

between th

e “products are first conducted. Usually, in these sessions, each assessor gets a s

et of

products and has to describe the products individually. This can be done by sorting samples to find
out the differences between the products. Afterwards, this will be controlled by the panel leader and
the assessor to withdraw irrelevant or hedonic attributes and add relevant ones. These are training
sessions on description and differentiation.

The next sessions are spent to the measurement. These consist in ranking the products according to
their intensity on each attribute. This is performed one attribute after another. It is recommended to
replicate the evaluation of some (within the same session) or all samples (in separate sessions).

Unlike FCP, all products are presented simultaneously in a balanced block design or BIB (balanced
incomplete block). The design depends on the number of products which are to be assessed. A minimum
of five to six samples is recommended. When more than 12 samples have to be evaluated, this should be
done in a BIB.
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D.6 Statistical analysis and interpretation of the results

Similar to FCP, the statistical evaluation is done with a multidimensional analysis such as general
procrustes analysis (GPA). The correlation between the repetitions can be calculated to show the
reliability of the assessors (Spearman-rank correlation).

© IS0 2016 - All rights reserved 17
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(informative)

Qualitative sensory profile

E.1 Principle

Qualitative
aromatic pr
to choose th

profiling is a citation frequency-based technique used principally to characterizercon
bducts such as wine or cheese. A large list of descriptors is provided to assessors, who
e most pertinent ones to describe a given product. Scores are computed fromthe numl

times a term is selected (frequency of citation), for a given product by the assessors. The)large nu

of available
term for the

E.2 Sens

The list of at
product. Th
is larger thg
around 100
references.

available ref

E.3 Scald

This metho
perceived af

E.4 Asse

E.4.1 Nur

The number
size (from 1

E.4.2 Qud

terms allows assessors to precisely describe their perception using thé most approp
m. The testis conducted by sensory experts (trained assessors).

pry attributes

tributes evaluated is a “closed list” with predefined terms.or developed and adapted
e development of the list is conducted during the training.period. The number of attril
n for the quantitative profile method: the number of different terms evaluated may 1
Fach term has to be associated with a standard.aromatic reference (either commer
erences or natural products).

S

| does not use scale. The evaluatien consists only in selection, among the list of tern

tributes of the product: detected-or not detected.

5SOr's

nber of assessors.

of assessors-ishigher than for a quantitative descriptive profile: generally twice the j
b to arounds30 qualified assessors).

lification and training

plex
have
er of
mber
riate

o the
butes
each

The attributes are focused on aromas or odougs and correspond to precise aromatic

rially

ns, of

banel

The training

 period is generally composed of two phases: general and product specific training. Dliring

the general training (5 to 15 sessions or more, depending on the number of properties to memorize),
assessors become familiar with the terms of the list, and smell several standard aromatic references to
choose from those which best fit their concept for each term.

When the list is developed and adapted to the product, during the general training, assessors discuss
the list and modify it by eliminating the terms they consider irrelevant, ambiguous, or redundant and
by adding the terms they consider pertinent.

The specific training consists in sessions in which assessors still smell standard aromatic references

and become

18

familiar with the products of the study.
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Trained assessors receive a whole set of products. The order of tasting of each product is balanced. For
each product, each assessor is requested to select the perceived aromas or odours in the list of terms,
but they are limited in the number of terms they can select. The maximum number of terms is defined
according to (1) the possibility of allowing assessors to express their perceptions with a relatively high
number of terms and (2) the limited capacity of humans to discriminate odour qualities in a mixture.

The evaluation is usually duplicated.

E.6

Oncd all data are collected, terms present in the list are ranked according to their citation f
identify the most relevant descriptors of each product. Only descriptors cited by a minimun proportion

of asgessors (generally 10 % to 15 % of the panel) in, at least, one product/repetition are

for s
cont

Several statistics methods could be used to analyse the results, but the trost common are tH

. = = . =
Ctatictical analucic and intarnratation oftho raculic
[CAS%42 (A4 VY “ll“l] JEJ UALLWA 11V X lll CLURLIVILI VUl ViiIV 1T VYuouuiIvy

Ibsequent statistical analysis. A contingency table (products in rows and' descriptors
hining the citation frequency of the most cited terms is constructed.

¢hi-squared (x2) analysis on the citation frequency (two repetitions) of each term, to fin
Ilifferences between the attribute “intensity” in the products;

ultidimensional analysis: correspondence analysis, performed on the contin
¢ontaining the citation frequency of terms cited by‘more than 15 % of the panel in,
product/repetition.

requency to

considered
in columns)

e following:

d significant

rency table
ht least, one
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Quantitative descriptive profile

F1 Principle

The Quantit]
sensory pro

The sensory
and the trai

Profiles obt
groups if no

F.2 Sens

The Quanti
necessary t

Therefore, t
appearance
right use of

Often, the 4

limited list,

F.3 Scald

Once the re
scale by whi

Response sd
the extreme

F4 Asse

This methoq

ative Descriptive Profile (QDP) Method is a type of trained panel procedure in whicha
perties of a product are described and their intensities quantified.

properties, called attributes, are generated by the panel regarding the pfoduct catg
hing panel is specifically oriented to the product category that will be tested.

hined are panel specific and product category specific. They cannot Be)interpreted by
reference standards are given.

pry attributes

fative Descriptive Profile uses trained assessors tQ.choose and define the attril
differentiate between the samples of the given product category.

he first training sessions are usually dedicated‘to generating sensory characteristicy
aroma, flavour, texture, and aftertaste attributes for food products) and to verifyin
httribute scales for the product range to betested in the given project.

ttribute generation stage identifies a‘large number of attributes which is reduced
by consensus through discussion ex(by multivariate analysis (see ISO 11035).

S

levant attributes have been selected, the next step is to choose an appropriate resp
ch to indicate the intensity of each attribute present in a given sample.

ales used in sensgby profiling may be continuous (10 cm to 15 cm) or discontinuous. Us
limits are nihy(er very weak) and intensive (or very strong).
5SOrI'S

| Gses trained assessors, who after having passed selection tests, are intensively traing

11 the

gory

bther

butes

(e.g.
o the

to a

onse

hally,

bd on

the product

Tategory to be tested (5ee 150 85867

F.4.1 Qualification

F4.1.1 Recruitment and selection

This method requires qualified respondents who are users/acceptors of the product being tested.
During selection tests, they have to demonstrate that they can

discrim

inate differences among the products being tested, and

— be able to memorize the nature of sensory characteristics.

Assessors also have to commit to attend all sessions required for successful completion of the project

20
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F4.1.2 Training
The training is product specific.

The selected assessors working under the direction of the panel leader develop a sensory language, or
modify an existing one, to describe all of the product’s sensory properties.

This task is made by the way of products that illustrate the range of attributes to be encountered. It
is very important to include in this step a representative range of the product’s category and their
deviations (all types of products, including atypical ones, various products...).

The group develops definitions for each one of the attributes as well as a standardized evaluation
procedure. A final task is to practice scoring the products.

Refefence standards are used which may be provided by the panel leader or the testequedter, or by an
assegsor during the sessions. Usually, the standard references are different from thetested set of samples.

Thesle training activities can require anywhere from 10 h to 20 h or more for one’product category. The
durafion of the training depends on the specificities of the product and on the'task that will|be assigned
to the group.

The panel leader should organize the training, provide the products,introduce references when needed
and facilitate the activities, but should not act as a respondent.

F4.113 Performance assessment

At the conclusion of training, monitoring performancecdata enables the panel leader to improve panel
and pssessor performance, to identify a lack of traihing, or to identify those assessors ywho are not
performing well enough to continue.

The panel evaluates the products using a repeated trial design. For most tests, a two or thr¢e replicates
design is performed.

Statiptical analysis is performed in order to check, for example, homogeneity and repeatgbility of the
whole panel and of each assessor.

F.4.2 Number of assessors

A mihimum of eight assessors should be used for this method, but 12 to 15 assessors are regommended.

E5 | Procedure
— Usually, the samples are presented using a sequential monadic design.

— Thexrecommended number of replicates is two or three.

F.6 Statistical analysis and interpretation of the results

F.6.1 General

After a visual inspection of data, several statistics methods can be used to analyse the results. The most
common one is the Analysis of Variance (ANOVA). Typically, the analysis used is a 2-way ANOVA, taking
into account the variability among products and among assessors. However, other sources of variability
such as “Replicates” can be considered. These statistical analyses are presented in Annex H.

In addition, multivariate methods may be used to explore the interaction between the attributes. There
are many methods that simultaneously analyse the effect of several products on a number of attributes.
The PCA (Principal Component Analysis) is probably the most versatile and the most well-known. It is
particularly suitable in situations with lots of data and when little prior information is available. PCA
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can be performed on the variance-covariance matrix or on the correlation matrix. The first one does
not give the same weight to all attributes: the weight varies according to the discriminative power of
each attribute in the study. The second one gives the same weight to all attributes, regardless of their
discriminative power. It should be performed only after elimination of poorly discriminative attributes.
The critical probability leading to the rejection of an attribute as poorly discriminative is generally

greater than 0,05; it varies between 0,10 and 0,50.

F.6.2 Presentation of results

Results are usually presented in a numerical format and in a graphical presentation (spider web graph,
profiles curves, specific charts from multidimensional analysis).

F.7 Varig

FE7.1 Qud

The Quantif
QDA has beg
QDA’s incept
and the met
original QD4

This approd
consumers
differences,

Ints

ntitative Descriptive Analysis®%)

ative Descriptive Analysis (QDA)®3) Method relies on measurement and quantifica
n described in many publications and books, including References{9},/[27], and [28].
ion, its developers compiled best practices and knowledge of human sensory measure
hod has evolved as practices and the information base have grown. The evolution @
A\ method continues today as Tragon QDA®3),

ch can be used for a wide variety of purposes including understanding the lang
use to describe and differentiate products, mappingyperceived product similaritieg
ingredient substitution, new product development, competitive assessments, cl

substantiation, and advertising, among other uses. When corkelated with consumer affective mea;

(e.g. liking,
key sensory;

preference, attitudinal, emotional, packaging;iusage), the data can be used to deter
attributes that most impact consumer choi¢é’behaviour and to understand the reason

consumers have unique preferences in segmentation, Developers can use the information to form
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sensory pro
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at target specific consumer benefits and needs, and marketing can use the languagg
perties to help communicate said benefits.

nsory attributes

bvelopment requires 8 h/to-12 h of group discussions. This is an iterative process where
s on previous sessions to develop a comprehensive language. Some language develop
hy include observatienal behaviour, in home, and/or extended usage situations. After i
velopment sessions and pilot testing, remedial language sessions may be scheduled
to have 30 to‘40 or more sensory attributes to fully describe perceptions before, du
age.

hles

tion.
From
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QDA uses upstructured or semi-structured line scales for measuring and scaling perceived differg

and intensit

1€s.

QDA uses an unstructured or semi-structured (6 inch/~15 cm) line scale, anchored 0,5 inch from either
end for measuring and scaling perceived differences and intensities. These equal-interval scales are
described in psychophysics literature.

4) Methods QDA®, Spectrum™ are examples of suitable procedures available commercially. This information
is given for the convenience of users of this document and does not constitute an endorsement by ISO of these
procedures.
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F.7.1.3 Assessors

F.7.1.3.1 Number of assessors

Twelve assessors are recommended.

F.7.1.3.2 Qualification and training

F.7.1.3.2.1 Recruitment and selection
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ability.

13.2.2 Training

training is conducted by the panel moderator or panel leader. The "panel leader i
|ssion facilitator and provides the schedule of activities and works with the panel t
op the common vocabulary to describe the products of interest. The QDA moderatg
1ing role but works to observe behaviour and understand congimer perception of th
al consumer usage situations.

bry acuity screening is based on up to 30 trials with rep€ated measurement using dig
od. Tests represent differences expected in the prodiict set and category of interes
easy to moderate to difficult differences to detect,

13.2.3 Performance assessment

DDA method provides for statistical analysis of panel performance including individ
rmance by attribute, replication, and overall differences observed relative to the pang

fied and a detailed description ¢an-be found in Reference [5].

4 Procedure

:tation procedures are-developed to be typical for the category of interest and then st
ation procedures are-modelled after typical consumer usage behaviour for that categ
re more than one-evaluation procedure.

himum of thfée replications are recommended, following a complete balanced block d¢

L5 Statistical analysis and interpretation of the results

q

he product
addition to

5 the group
o help them
r is not in a
e product in

crimination
t and range

hal assessor
| as a whole.

nalysis then focuses on perceived product similarities and differences. The analysis off variance is

andardized.
bry and may

psign.

tatistic method used to analyse the results is the Analysis of Variance (ANOVA).

QDA data can be displayed in various ways but the most common are spider charts or radar plots, with
means tables and significant differences highlighted.

F.7.2 SpectrumTM>5) Method

F7.2.1 Principle

The SpectrumTM5) Method is based on a descriptive profiling procedure that includes using
documented references for both qualitative attributes and intensity scale points. Historically, the

5) Methods QDA®, Spectrum™ are examples of suitable procedures available commercially. This information
is given for the convenience of users of this document and does not constitute an endorsement by ISO of these
procedures.
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SpectrumTM5) Method was derived from the Flavor Profile and Texture Profile methods by expanding
the scale, documenting more attribute references, and expanding the method beyond food descriptive
evaluations to include skinfeel and fabric feel procedures. The method has precise steps and procedures
at every stage of development from selection of assessors, panel leadership, panel training, validation,
and maintenance of panel after training is complete. These practices lead to a descriptive panel that
produces reproducible statistically robust data across multiple sessions and categories.

E7.2.2 Sensory attributes

The SpectrumTM5) Method uses an assessor group that has undergone the SpectrumT™5) training in
the broad category of interest (food, fragrance, skinfeel, fabric, paper, etc.) to generate the sensory
attributes %Jr a project or a product. The assessors develop the attributes/lexicon using out]ined

steps and guidance from a skilled panel leader. These attributes are identified with both physical
external references and written definitions. The resulting ballot/lexicon should be ableto-desgribe
and discrimjinate among samples in the product category. The attributes that are selected shou|d be
perceivable|primary, orthogonal, and singular.

F.7.2.3 Scples

rate
give
1le is
s or

The SpectrymTM5) Method scale is based on a 0 to 15 point intensity scale*with the ability to
in tenths fgr 150 points of discrimination. This scale was expanded from historical scales to
assessors tlhie ability to discriminate using smaller points of differefice. The SpectrumT™5) sc4
a universal [scale that covers the entirety of intensities within a sc¢epe such as the world of foo

skinfeel exp
point to allo
higher inten
The philoso
comparison
same inteng
scales are b
(threshold)
Scale refere
values (becs

F7.2.4 As
£7.2.4.1 ¢

F7.2.4.1.1

Assessors a

eriences. This is achieved by using an absolute intensity scale where 15 is not a trug
w for scale expansion as necessary. Even though mostproducts fit within the 0 to 15 p
sity attributes can be rated beyond 15 as necessary (e.g. extreme sour, higher greasi
phy and training is designed where the intensity points are related across attributg
of intensities within and between samples. For example, a five intensity of sweetness i
ity as a five in bitterness or a five in mintaromatic. The SpectrumT™5) Method uniy|
ased on a very large array of food products that range in intensity from just detec
through slight and strong to very strong. The published values for the Spectrum Univ|
hces are the result of replicated ratings from 10 different industry panels. Changes to
juse of routine product changes) are reviewed regularly and are published in Referenc

Sessors
Dualification

Recruitment and selection

e selected)from a pool of recruited individuals based upon several qualification meas

First during
interestin j

recruitment potential assessors are screened for targeted health concerns, availability
b function/hours, basic visual scaling, and verbal ability to describe products or scenz

|

p end
ints,
ess).
s for
s the
ersal
table
ersal
scale
e [4].

ures.
- and
ITi0S.
pcted

Asa generaT rule, three times the final desired number of assessors are recruited based upon selg
characteristics for the project. Selected assessors that pass basic pre-screening requirements are then
interviewed and screened for relevant acuity skills. The resulting group of assessors (recommended 18
to 20) has passed pre-screening and screening criteria and are strong performers in acuity and group
interaction dynamics.

F.7.2.4.1.2 Training

The training procedure is completed with a series of intense training weeks each followed by a number
of practice sessions to reinforce the material studied during the training phase. An example schedule
might be 28 h of training with 45 h of practice time following each training section. The training first
consists of introducing the overview philosophy of the SpectrumT™5) Method and working through
some broad categories related to the panel area of work. This initial training and practice time
introduces the overall method, intensity scales, and the protocol for how attributes are selected for a
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product lexicon/ballot. Later training and practice sessions may focus on specific areas of interest for
the panels anticipated work.

F.7.2.4.1.3 Assessing of performance

At the end of the training phase, a validation study determines how the panel is performing in its ability
to produce reliable and consistent data. A validation study is used to show overall panel performance,
individual assessors’ performance and to help identify potential areas for retraining. Data from a
SpectrumTM5) trained panel should be both reproducible and able to discriminate among products.
The validation study is designed using samples and replicate evaluations to test both of these aspects
of performance. It is recommended that performance is measured not just at the end of the training
phasg but also for functionally working panels (e.g. one time yearly). The concept of panel yalidation is
parallel to the calibration of any other scientific instrument.

F.7.214.1.4 Number of assessors

The $pectrumTM5) panel typically uses 10 to 12 assessors. Exceptions for lower-numbers (recommended
minimum 6 assessors) may be used depending on number of years working as functidning group,
validation performance, and data collection methods (e.g. consensus ddta)-

F.7.2l5 Procedure

The $pectrumTM5) Method uses a documented five-step procedure to build a lexicon of attributes for a
product space.

a) [Frame of Reference step — Assessors experience.a-broad array of products that definefand expand
the area of interest. Products may include market products and experimental samples for ideal
flerm generation.

b) Term generation/grouping - Assessors provide their own descriptors for the produdts based on
their own experiences. The panel leader groups these terms based on similarity and with the panel
dirafts a lexicon.

c) Attribute references - Assessors are exposed to references for the generated terms.

d) Attribute refinement - Discussions around which references are most appropriate and term
fedundancies are guided-by the panel leader. Terminology that is redundant, biasing, gr integrated
is removed from the-lexicon. A final lexicon is generated from these exercises and discyssion.

e) lexicon validated-* The generated lexicon is tested using a pair of samples. The lexicgn should be
gble to discrimmiivate between the samples. This step may also lead to lexicon or reference refinement.

F.7.216 Statistical analysis and interpretation of the results

Data| from a SpectrumTM5) panel may be analysed using parametric statistics. Standaijd summary
statistics-such as means, standard r']n‘n:lhnnc aha]vmc of v:n'lanrn mean cnr\arahnn prnredures and
correlations are approprlate since there are 151 pomts of dlfferentlatlon from the intensity scale.
Frequencies are used for the nonparametric data such as a present or not present format attributes.
Whether means are generated using individual or consensus evaluations, multivariate techniques
can be used to summarize product groupings (cluster analysis, principal component analysis/factor
analysis, etc.).
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Annex G
(informative)

Temporal Dominance of Sensation (TDS)

G.1 Principle

Temporal T
continuousl
sensation th
be very or t]
the multidin

For each r
throughout

The assessqr can give his answers on a sheet of paper provided he has a Stopwatch. But the usg

computer is
factor time:

The collectd
time.

G.2 Attri

One list of attributes is presented to the assessar; he/she has to choose within that list the attril

perceived aj
element as
an attributd

ominance of Sensations is a descriptive sensory method, consisting in asse
7 which sensation is dominant. “Dominant sensation” is defined to the assessors a
at catches his/her attention at a given time, which does not mean that this sensation h
ne most intense in the product. Compared to time-intensity, this method takes into acq
hensionality of the perception over time.

in, the method allows to collect a sequence of sensory quoted at different 4
the tasting.

a much more comfortable technique for the assessor; thisdoes not have to worry aboy
he/she may focus exclusively on identification of the deminant attributes.
d data can be statistically processed to compute dominance curves for each attribute

butes

dominant throughout the tasting.Therefore, the definition of the list of attributes is
t determines the responses of thé assessors. The TDS list of attributes can be built

consensus

It is recom
assessors m|

The order o
at the top o
recommend
order of att

whatever thle replication session).

!

generation step, as in Quantitative Descriptive Analysis, followed by a reduction ta
by statistical analysis.

nded to include a maximum of 10 to 12 attributes in that list. If the list is too long,
Ay not be able to handle the whole list.

f attributes in‘the list tends to influence the selection order of the attributes: attril
f the list mdy-be selected earlier than attributes at the bottom of the list. It is ther
ed to balance the attribute orders across assessors; However, for a given assessol
ributes-shiould always be the same throughout the experiment (whatever the produc

It is possib

5sing
5 the
as to
ount

imes

of a
t the

over

hutes
h key
from
5k by

bome

butes
bfore
© the
r and

e #0 combine several attribute types in the same list (fm" mmmp]p’ flavour attril

butes

and texture attributes). With large differences in levels of intensity versus attribute types, it is
recommended, to run at least separate sessions for each type of attribute, and optionally run a session
with several types of attributes for complementary information.

G.3 Scales

In its simplest form, the method does not use scale. The evaluation consists only on selection of the
dominant attributes among the list of proposed.
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G.4 Assessors

G.4.1 Training

Training for TDS studies should be rather different from training for quantitative profiling studies: no
training on the intensity is required and the training should be more oriented to the identification of the
different sensory attributes to improve the selection of the dominant sensations. The selected assessor,
have to develop consensual definitions for each of the TDS attributes. Reference standards can be used
to help the assessors to recognize each attribute

A few sessions (one to four depending on the assessors) should be dedicated to familiarize the assessors
with[the specificities of the TDS method (for example, with the use of the computer system).

Once
is us
sessi

the assessors familiarized with the TDS method, the number of training-$essio
ually smaller in this method than in Quantitative Descriptive Analysis. Quite, '6ften
bns are enough to get used to the list of attributes.

ns required
two to four

G.4.2 Number of assessors/replicates
For [TDS with trained assessors, it is recommended to use slightly more assessofs than for
quarititative profiling, i.e. about 16 assessors, and two or more-replicates to collect|at least 30

evalllations of each product.

G.5 | Procedure

Portions of the products, bite-size, are presented monadically to the assessor. He/she puts the entire

ortion into his/her mouth and simultaneouslythe run begins (usually by clicking a “st

henever the assessor feels that the domiinant sensory perception has changed, he
indicate the new dominant sensation.within the list of attributes. The assessor re

hrt” button).

/she has to
terates this

rocedure until the perception ends;lie/she clicks the “stop” button, which stops the

clronometer.
The assessor is free to choose thé.same attribute for the same product as often as he/shfe thinks it is
Mnecessary, or never to select ene-or more particular attribute(s) of the list.

The tasting procedure should clearly indicate when to start and stop the assessment in order to

¢ollect reliable data.

G.6 | Statistical analysis and interpretation of the results

G.6.1 Treatment of the raw data

The
elap{
anot

nd the time
blected until

hnalyst-has to determine, during each tasting, the name of the dominant attribute 4
ed.since the start button. An attribute is considered as dominant from the time it is s

h o ot 1o cnlnntnd
ICT AlllITUUulU 15 OCITC U LU U,

G.6.2 TDS curves

Computation of TDS curves is illustrated in Figure G.1 for the sweet attribute. The procedure considers
each attribute separately. For each point of time, the proportion of runs (assessor x replication) for
which the given attribute was assessed as dominant is computed. These proportions, smoothed (non-
iterative smoothing spline), are plotted versus time to compute TDS curves. For each product, TDS
curves of all the attributes are depicted on the same graph.

In order to get more insight into the TDS graphical display, two lines may be drawn. The first one, called
“chance level”, is the dominance rate that an attribute can obtain by chance. Its value, Py, is equal to
1/p, p being the number of attributes. The second one, called “significance level”, is the minimum value
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this proportion should equal to be considered as significantly higher than Py. It is calculated using the
binomial distribution.

NOTE Since the duration into the mouth differs from one assessor to another, the time scales of the sensory
perception differ as well. In order to take this phenomenon into account in the computation of the TDS curves,
the data from each assessor can be standardized so that the x-axis shows values from x = 0 (first citation of a
dominant attribute) to x = 100 (swallowing). Non-standardized curves are interesting to visualize the differences
in durations among the products, but they can be difficult to read because all assessments do not end up at the
same time, while standardized curves enhance the product properties (higher dominance rates in particular at
the very beginning and just before the end).

Data for one evaluation by START: Pusd  Boir Swid Sticky STOP
one panemst f f—j——y I
TIME 0 7 15 19 28 3r '\Q)

B Feriods whare swest

Sansation i daminant (]S)
A |
Panellst1 T - - -
rap. 2 '
i Feee ) I

Periods where sweet 2o iy | | e,
sensation is dominant for P2 oo e —_%U_>
one product at panel level .1 |_t_—__‘e._)
{4 panellists x 2 replications in this N [ Ll o S5
example) .1 - — L 5
Panglist4 "' , (h_;
e e el A A A \<< ....................
+ numbar of evaluations, NE, whara the atiibute lal | i
| Swest s dominant nhe course of he valueton ” %ﬁ i 6.?..3..34\ (R
Dominanca rala® (%) | T
¥
Computation of the
dominance rates for the
panel
firme
" Daminanca rabe = NE | NEmag
o MEmax = 4 panallists x 2 raplications = B evaluati
C)%ﬂﬂ[ﬂ i i%] ong L& 47
. 1
TDS curve : smoothing of the o

dominance rates for Sweet O
(TRANSRE®G, SAS &)

O.
2

Superimpasiti & differant
tes

tirne

Figure G.1

G.6.3 TDS difference curves

The TDS graph displays the curves of the p attributes on the same plot. In order to compare two products,
it is possible to display the superimposition of the p curves of the differences of the dominance rates.
These differences are plotted only when significantly different from zero, highlighting the differences
between the products over time. Limit of significance for each curve of difference over time is obtained
using the usual test to compare two binomial proportions.
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G.6.4 Other statistical analysis

Several other statistical methods can be used. For example: ANOVA of the “stop” times to study the
overall product length, PCA or Canonical Variate Analysis (CVA) of dominance durations over time to

give an overview of the product differences averaged over time, PCA on the product traje
time to highlight the product differences in their temporal evolution.

G.7 Similar and method variations

ctories over

Usually, the TDS method is performed with selected and trained assessors. It may be also performed

) i T cta Tho lict of oty o ha

Wlth Moy oo o nae ) +tha TNHC P cta o
ITAdIvGe CUIIOUIIICIT O qulls CIiIvC 1'1J "Ul“l—‘ub\ll J]JL\'IAI IIIc 1riot vr daculr lUML\'O ITdo LU T Jll

to bg understood by naive consumers. A few minutes at the beginning of the session sho
to introduce the consumers to the notion of temporality of sensations, give them @\cleg
of the attributes, and give them instructions to use the TDS computer system. It.is Ineces
the ¢onsumers several warm-up samples in order to familiarize them with (thie methd
the attributes. For TDS with naive consumers, no replicate is usually penformed. The
recojmmended to use at least 30 respondents.

The assessor can optionally be asked to score the intensity of the selected attributes as
Reference [28]; this request results in a significant increase in thedifficulty of the task,
consequent training. In order to not mix up two different cognitive’processes: the selection o
attripute (qualitative task) and the rating of the intensity (quantitative task), it is recommsg
buttons rather than intensity scales for indicate the intensity<Figure G.2 gives an example
for abiscuit.

Attribute STAIERT Crul:u:hy \ Brlttile Cnsipy ST(:JP
Computer Ly Crispy jLight | Sy
recording Time I —t H— e —
0 3 5 85 9 1 135 15
Score 42 6 71 15 371 3

Figure G.2 — Example of computer recording for a TDS run.

The ¢rispy attribute is domindnt two first during 3,5 s (between time 5 and time 8,5, Scof
a sedond time during 2,5 s (between time 11 and time 13,5, Score: 3,7). The total durati
dominance in this TDS runJis thus 3,5 s + 2,5 s = 6 s. Regarding the crispy intensity score
computed as a weighted(by duration) average over the two scores: 4,2 *3,5/6 + 3,7 *2,5/6

ple enough
1ld be spent
r definition
sary to give
d and with
refore, it is

lescribed in
requiring a
fadominant
bnded to use
of response

e: 4,2), then
on of crispy
it would be
=399 x4,
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Annex H
(informative)

Univariate analysis when one attribute is quantified by all the

assessors of a panel

H.1 Gene€

The method
SpectrumT™
the relative

H.2 Data
replicates

H.2.1 AN(

Usually, the
Yij=p+

where

yij is
u is
a; is

Bi

apij

is

is

The experimental design i§ often named Randomized Complete Block Design (each assessor is one bl

Itcanalsor

H.2.2 Nurn

ral
s described hereafter under are particularly suitable for quantitative descriptive pr

and QDA®6) methods where the assessors rate products. They provide a wayto deter,
importance of attributes for the comparison among products.

analysis in a 2-way ANOVA (product and assessor facters) without

DVA model

basic model is

i + B + afj

the score given by the ith assessor (i: 1 t0-a) to the jth productj (j: 1 to p);
the mean of scores;

the main assessor effect; it islassumed random,;

the main product effect; it is assumed fixed;

the interaction asséssor*product.

pfer to as awithin-assessors design or a repeated measures design.

heric example

Ten assesso

ofile,
mine

(H.1)

ock).

s“evaluated three products. Results are given in Table H.1. Table H.1 leads to the 2

-way

ANOVA giverrim Tabte H-2:

6) Methods QDA®, SpectrumT™ are examples of suitable procedures available commercially. This information
is given for the convenience of users of this document and does not constitute an endorsement by ISO of these

procedures.
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Table H.1 — Example of results in a study without replicates

Assessor  Product 1 Product 2 Product 3
1 2 3 3
2 8 6 7
3 5 4 5
4 4 3 5
5 5 3 5
6 4 4 8
7 4 5 5
8 6 2 4
9 4 3 8
10 5 6 5
Mean 4,7 3,9 5,5

Table H.2 — 2-way ANOVA of Table H.1

Number of Sum of Mean
Source of Status d ffreed Fyal p
variance of factor egrees or frreedom square squares value value
(df) (55) (MS)
Assessor Random a-1=9 34,300 MS, = 3,811
Product Fixed p-1=2 12,800 MS, =6,400 MSp/MSq+p=3,95 | 0,038
Assessor*Product Random (a-D)*(p-1)=18 29,200 MSq+p=1,622
The jproduct factor is tested against the assessor*product interaction. It is not significant for the
descriptor of Table H.1.
NOTH When the assessor factor is fixed;yfor example to study the performance of the assessofs during the
train|{ng of a group, none of the two fixed.factors cannot be tested unless it is assumed that the assessor*product

inter
error

H.3

H.3.

1 ANOVA model

Usudlly, the basi¢ model is

hction estimates the experimental error. With this assumption, both fixed factors are teste
i.e. the assessor*product interaction.

Data analysis in'a’2-way ANOVA (product and assessor factors) with j

H against the

replicates

(H.2)

Wijr =53 + B + afjj + €ijr
where
Yijr  is the score given by the ith assessor (i: 1 to a) to the jth product; (j: 1 to p) at the rth replicate;
(r: 1 to r); the number of replicates is assumed to be equal for all products;
u is the mean of scores;
aj  isthe main assessor effect; it is assumed random;
pj s the main product effect; it is assumed fixed;
apij is the interaction assessor*product;
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Eijr

is the random replicate error; it provides an estimate of the experimental error.

This design is often named Randomized Complete Block Design with more than one observation per
experimental unit, an experimental unit being formed by the intersection between a product and an
assessor. In this model, the replicates have no systematic structure among them. This model is relevant,
for example, in a study where the replicates are performed during the same session and on samples
from the same batch of product. Indeed, in such a model, there is no reason to associate the score given
to product P1 at the replicate 1 with the score given to product P2 at the replicate 1 or with the score
given to product P3 at the replicate 1. An example of this type of structure is when 2 single carrots
from each 4 varieties are served to each of 10 assessors in a single tasting session. At each replicate,

one carrot is given to each assessor, so 20 carrots of each variety are used, and each assessor evaluates
4*2 = 8 carrpts.
H.3.2 Numeric example
The assessofs of Table H.1 rated the products not just once, but twice. Table H.1 gave only the resullts of
the replicate¢ 1. Table H.3 gives the results for the two replicates. The 2-way ANOVA js given in Tabl¢ H.4.
Table H.3 — Example of results in a study with two replicates
Product 1 Product 2 Product 3
Replicate Replicate | Replicate Replicate | Replicate Replicate
Assessor 1 2 1 2 1 2
1 2 3 3 3 3 5
2 8 7 6 6 7 7
3 5 6 4 6 5 7
4 4 5 3 5 5 8
5 5 7 3 5 5 6
6 4 6 4 2 8 8
7 4 5 5 8 5 7
8 6 8 2 5 4 6
9 4 3 3 2 8 7
10 5 7 6 4 5 8
Table H.4 — 2-way ANOVA of Table H.3
Number of Sum of Mean
Source pf Status d ffreed 1 12
variande oPfactor egrees or rreeaom square squares Fvalue value
(df) (S5) (MS)
Assessor Random a-1=9 48,350 MS,=5,372 MSq/MSe = 3,322 | 0,406 3
Product Fixed p-1=2 306,053 M5p =19,017 | Mdp/MSq*p = 6,675 |0, 068
Assessor*Product | Random | (a-1)*(p-1)=18 51,300 MSq+p = 2,850 | MSq+p/MSe=1,763 | 0,082 4
Error (r-1)*a*p=30 48,500 MS,=1,617
Total a*p*r-1=59 186,183

The product factor is tested against the product*assessor interaction; it is significant for a-risk = 0,05.
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