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Introduction

Food products and wines labelled with Protected Designation of
Origin or Protected Geographical Indication (hereafter PDO products)
are products with a specific quality and their distinction in the market
is a key factor for their success. Producers, who operate in a
traditional way, produce PDO products and consumers appreciate
their sensory distinctiveness. If producers do not devote enough effort
into delivering specific sensory features, it becomes difficult to
recognise the appropriate (typical) characteristics PDO products
should have; moreover, the products risk becoming similar to other
generic products of the same category.

Sensory characteristics are quoted by the EU regulation 1151/12,
which deals with PDO products. The producers of PDO products must
present the EU authorities a technical specification of their product
(including the sensory description) to be sold with this denomination
[1]. This European regulation also establishes that sensory
characteristics included in PDO technical specification must be
guaranteed. «Official sensory control» is used to verify the compliance
of the product with these defined sensory characteristics [2].

In each European country, independent control bodies verify that a
product complies with the corresponding product specification. In some
countries, government officials carry out this control. The bodies in
charge of controlling PDO products should be accredited in accordance
with ISO 17065 [3]- Accreditation means the demonstration of technical
competence and, in the case of the laboratories, it is based on ISO
17025 [4], which is the current framework used for comparable
evaluation of testing activities [2].

In the case of PDO products, one of the purposes of the sensory
evaluation is to uphold the conformity of the product to the PDO
specification through appropriate test methods in the sensory field.
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4 Guidelines for sensory analysis

Conformity with the sensory characteristics of the product as
established in the PDO specification legally approved implies: a) the
identification of specific characteristics of the PDO products, b) the
absence of defects (characteristics considered as negative for the
PDO) whose noticeable presence makes them unacceptable for the
PDO qualification.

Evaluating the sensory compliance of PDO products in relation
to the organoleptic description in their official specifications is a
difficult task because there are not standard methods for such
evaluations [2].

There are currently very different sensory practices in Europe with
respect to PDO products and achieving harmonisation will be welcome
by all interested parties. These guidelines should be a tool for
laboratories or panels working in the field of sensory evaluation of
PDO products. This guide presents examples of methodological
approaches for the control of PDO products to satisfy technical
requirements of the ISO 17025 and may be used as part of the
evaluation of sensory practices by accreditation bodies. These
guidelines also include annexes with examples applied to specific kinds
of products. These guidelines are an informative document with
«useful advice on matters relating to accreditation» according to the
EA — 1/14 M: 2017 Document. «Procedure for development and
approval of EA documents and adoption of ILAC/IAF documents».

The information included in these guidelines is the result of a
cooperation, with contributions from many individuals from the
European Sensory Science Society (E3S) national organisations, in
conjunction with experts from the European Accreditation organisation
(EA), and all with experience in sensory analysis methods applied
to PDO products. In addition, experts from other stakeholder
organisations (consortia, control bodies) have been consulted. EA-
4/09 G 2017 Document has been considered as the basic reference
(currently being revised to align with ISO 17025: 2017) [5].

The purpose of these guidelines is to establish criteria for the
development of methodology for sensory analysis of PDO food
products.

Vocabulary

For the purpose of these guidelines, we have suggested some terms
to be used in conjunction with the official evaluation of PDO products.

Acceptable: «that can be allowed»*. An acceptable PDO product
has the minimum acceptable sensory characteristics to be
recognised as PDO.
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Compliant: «in agreement with a set of rules»*. In this case, the set
of rules is the sensory description of a specific PDO product whose
characteristics must be found during the sensory control of the
product. A compliant product exhibits all the pre-established
descriptors for a specific PDO.

Defect: sensory characteristic considered negative for a PDO product.
A Typical defect is a characteristic which is normally present in
the product, but whose intensity is not acceptable for PDO
qualification. For instance, during the maturation of a cheese,
butyric acid is normally produced, but when the fermentation is
excessive there is an increase in butyric acid aroma which is a
defect, but it is considered still typical because it originated inside
the normal production process. Otherwise, a Non-typical defect
is something which normally does not appear in a PDO like an
unusual fermentation or a taint.

Non-compliant. not in agreement with the sensory characteristics of
a specific PDO.

Non-typical or atypical: not showing one or more characteristics
expected from a PDO product.

Official evaluation: is the task done by the control body inspecting a
specific PDO product in order to assess if the product shows the
characteristics indicated in the product description presented in
the Geographic Indication register of the European Union.

Scorecard: a physical or digital document on which the sensory
evaluation of a product can be recorded.

Sensory modality: sensory characteristics perceived by one sense,
e.g., appearance, odour (nose orthonasal), aroma (nose retronasal),
taste, texture. Each modality may have parameters, e.g., modality
appearance with parameters: colour, shape and surface
characteristics.

Typical: «showing all the characteristics that you would usually
expect from a particular group of things»**. In this case, the
characteristics are those of a specific PDO product as indicated in
the product description mentioned above. The sensory characte-
ristics of a PDO product are those appropriate and pre-established
as quoted in the product description.

(*) https://www.oxfordlearnersdictionaries.com/. Accessed April 2021

(**) https://dictionary.cambridge.org/dictionary/english/typical. Accessed April
2021






Personnel

2.1. Sensory panel staff

The staff related to the sensory panel includes the panel leader and
where present, the deputy panel leader and the technician(s). The
sensory assessors are not usually considered as staff.

The sensory panel leader shall assure impartiality in his/her activity
and consequently necessary measures must be taken to achieve
this goal (i.e., not allowing commercial, financial or other pressures
that compromise his impartiality).

Role, responsibilities and training requirements of the personnel
involved in sensory testing should be documented.

Competence, experience and training of the panel leader and
technicians should be recorded (EA 4/09, point 3.1 Sensory laboratory
staff [5]), including where relevant:

a) Academic qualifications;

b) External and internal courses attended;

c) Relevant on-the-job training (and re-training as necessary);
d) Previous experience.

Staff and assessor records (consent and assessor’s personal data)
must be collected and kept up to date in accordance with the national
legislation on data protection.

Detailed guidance on competences and responsibilities of the staff
in sensory evaluation laboratories can be found in /ISO 13300-1 [6].

2.1.1. Training of the sensory panel staff

Detailed guidance on recruitment and training of the panel leader in
sensory evaluation laboratories can be found in ISO 13300-2 [7]

7



8 Guidelines for sensory analysis

and EA 4/09 [5]. In ltaly, the standard UNI/CT 003/GL 17 defines
and qualifies the professional activity of the Sensory Project Mana-
ger (SPM — Sensory Project manager and SPMJ - Sensory Project
Manager Junior). This reference is an example of an officially
recognised standard to acknowledge the professionalism of indivi-
dual sensory panel staff [8].

Staff should possess at least 2 years relevant sensory analysis
work experience before being considered as panel leader (EA 4/09,
point 3.2 Panel leader) [5].

A) Basic training in sensory evaluation (EA/4/09)

Training both of the panel leader and, when present, deputy panel
leader and technicians should cover the intended sensory testing
area, including at least:

a) Selection of test procedures, experimental design, and analysis;

b) Product preparation and implementation of testing;

c) Data input and processing;

d) Preparation of reports;

e) Maintenance of records;

f) Sensory assessor screening, selection, training, and monitoring
procedures;

g) Ethical and health and safety issues related to sensory testing.

B) Specific training for sensory evaluation of PDO product/s

It is essential that the panel leader shall be trained in sensory
methodology and be introduced to the specific characteristics of the
PDO product. There are four different situations:

1) Training of a panel leader with previous experience
in sensory testing

If the aspirant panel leader has at least 2 years of relevant experience
in sensory analysis (i.e., leadership in running a descriptive panel,
activities in sensory research), he/she can be trained by a
professional having knowledge of the sensory methodology and PDO
product to be analysed. It is also possible that he/she can be trained
by experts of the product indicated by the producers’ organisation
even if they are not experts in the sensory analysis. In this case, the
trainee and experts work as a team so that the parties bring their
own expertise in the development of a procedure. The objective is to
become able to identify the key attributes and defects of the product
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and able to identify the samples which are compliant, acceptable, or
not acceptable for PDO qualification. The panel leader should achieve
a good level of sensory knowledge and experience with the product
in order to be able to train the sensory assessors. This panel leader
training should take at least 12 one-hour sessions of sensory testing.

2) Training of a panel leader with experience in the specific
PDO product/s

If the panel leader has a demonstrable experience with the specific
characteristics of the PDO product/s (i.e., a product expert, technician
working with the product) then training will not focus on the product
but focus on sensory analysis in the context of becoming a panel
leader. This will be achieved by participating in a specific course
organised by a recognised society or expert [(i.e., by a European or
national sensory society or by a qualified sensory expert (i.e., a
nationally/internationally acknowledged expert or a researcher with
published papers, etc. with wide experience in sensory analysis)].
The panel leader should acquire the required knowledge and
experience about product preparation and implementation of testing,
data input and processing, preparation of reports, sensory assessor
screening, selection, training, and monitoring procedures. At the end
of this training period, he/she can implement the sensory method
chosen together with the staff of the PDO producer. The training
should as much time as required to reach these goals.

3) Training of a panel leader with previous experience in sensory
testing and the specific PDO product/s

This is the obviously the most favourable situation. The training deals
only with the development of and gaining experience within the test
method chosen together with the staff of PDO.

4) Training of a panel leader with neither previous experience
in PDO product nor in sensory analysis

This is the most difficult case, and it is not highly recommended. The
training consists of both activities from point 1 and 2 together.

At the end of training (in whichever of the four situations above), the
panel leader should have a good knowledge of the method
(methodology) chosen for the sensory analysis of the PDO product.
The main objectives to be achieved in this period are that he/she shall:

a) Be able to distinguish between typical (sample with all the desired
PDO sensory characteristics), acceptable (sample with the
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minimum sensory characteristics required to receive the PDO
qualification) and non-acceptable (sample without the minimum
sensory PDO characteristics) samples;

b) Understand the difference between the concept of hedonic
pleasantness and typicity;

¢) Understand the difference between typical and non-typical defect
(in terms of the product). For example, in cheese, typical defect
is a high intensity of butyric acid and non-typical defect could be
a cardboard aroma.

To monitor knowledge levels, an evaluation of the panel leader’s
skills must be performed. For instance, it is possible to present the
panel leader 10 samples selected by a commission of experts
indicated by the producers’ organisation. These samples must include
compliant, acceptable, and non-compliant PDO products. The
candidate shall identify the correct categories of these products giving
some comments about the perceivable descriptors.

Once the panel leader has completed the training and passed
the skills evaluation, he/she can in turn instruct the panel technician(s)
and eventually the deputy panel leader, informing them about the
specificity of PDO sensory testing and ensuring they gain the
necessary experience with the sensory method chosen.

The panel leader shall be able to write periodical reports about
the performance of the panel suggesting, if necessary, measures to
improve the quality of the results.

Progress and outcomes of the panel leader, deputy panel leader
and panel technician(s) training programme shall be recorded.

2.2. Sensory assessors

Generally recommended procedures for recruitment, selection,
training and monitoring of sensory assessors can be found in EA 4/
09, point 3.3 Sensory assessors [5]. Such activities should be
documented. Detailed guidance on the recruitment, selection, training
and monitoring of candidates intended to become sensory assessors
can be found in /SO 8586 [9].

The panel leader has the responsibility for the management of
the sensory assessors and supervising:

Recruitment;
Training;
Monitoring;
Warming up;
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e Re-training;
e Possible expulsion of assessors.

A preliminary requirement is that the sensory assessors participate
voluntarily via informed consent. The panel leader shall ensure their
safety and the confidentiality of their personal information.

Recruitment, training procedures, and control requirements for
the monitoring of assessors should be adequately documented.
Training, re-training, and monitoring results should also be recorded.

2.2.1. Recruitment

The assessor shall be able to detect, recognise, and describe the
most relevant sensory characteristics related to appearance, odour,
taste and texture. He/she shall be able to describe product
characteristics. The assessor shall show interest in the PDO product
and in sensory evaluation and shall have good attitude towards
teamworking.

Like the panel leader, if the assessor is familiar with the product,
the training will be less time consuming. The ideal area of recruitment
is the PDO product production area. There are three types of
assessors with appropriate experience: technicians working with the
PDO, experts indicated by the producer’s organisation, and expert
consumers of the product (i.e., dealers, restaurateurs, members of
tasting associations...).

A panel setup of assessors with relevant experience in sensory
analysis, and no previous experience with the product has no need
of basic training. However, the training for sensory evaluation of the
PDO product will require more time to allow the panellists to gather
adequate experience in evaluating the compliance of the product
with respect to the sensory specification of the PDO product.

2.2.2. Training

The training protocols and procedure must be adequately
documented in a specific operating procedure.

A) Basic training

Selection and training tests should be based on recognised reference
documents (/SO 8586 [9], International Organisation of Vine and
Wine - OIV, International Olive Oil Council - IOC, International dairy
Federation - IDF...).
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During selection, recognition and perception of typical odours and
the basic tastes should be confirmed. Detailed guidance on initiation
and training of assessors in the detection and recognition of odours
can be found in /SO 5496 [10] and guidelines for investigating
sensitivity of taste can be found in /SO 3972 [11].

The specific procedure could include:

o Tests for detection and recognition of a stimulus (detection
threshold and recognition threshold); discrimination of the intensity
of stimuli; description of visual, olfactive, taste, and texture stimuli;

e Training with matching, discriminant, or ranking tests for smell,
taste, and texture characteristics;

¢ Training using intensity scales, descriptive tests, and descriptive-
quantitative tests.

B) Training with products of the same food category
of PDO (i.e., wines, oils, meats, cheeses, etc.)

There should be at least four training sessions relating to the gene-
ral PDO category.
The specific procedure should include:

o Two descriptive tests according to the method chosen for the
PDO product, in order to familiarise with the sensory proce-
dure;

e Two descriptive tests with the product in order to familiarise
with the sensory methodology employed in the evaluation of
the PDO.

C) Specific training for the PDO product

There should be at least six training sessions relating to the PDO
product specifically.
The specific procedure could include:

o Presentation of the specific characteristics of the PDO products
by an expert or the panel leader;

o Descriptive test with the PDO products according to the chosen
method;

¢ Training with products on defects (difference between appropriate
and non-appropriate defects); this is products with «typical» and
«non-typical» descriptors, including defects;

e Training with products to understand the difference between
typicity and liking, this topic has to be carefully managed because
misunderstanding can lead to inconsistencies in results.
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2.2.3. Qualification

The assessors shall be able to discriminate between compliant
(product in total conformity with the sensory description of the PDO),
acceptable (product with the minimum characteristics to be certified
as PDO), and non-compliant product category. The panellists’ results
over duplicate samples shall be repeatable.

A final test to confirm the effectiveness of the training should be
carried out (for example, with at least four samples, in duplicate, of
which at least one is non-compliant with the PDO product).

2.2.4. Monitoring

The experience gathered by PDO panels already active, shows that
an effective control of the performance of the assessors and the
panel as a whole in each session should be carried out and, if enough
sessions are run, an effective periodic cumulative control measure
should be also defined (for example, every five sessions). If the number
of sessions and samples evaluated are low, the quality of the results
of the sensory panel must be monitored at least once a year. The
panel leader should establish acceptability limits for performance for
the single assessors and the panel as a whole.

Adequate performance of the individual assessors (and the
sensory panel, as a whole) requires their participation in a sufficient
number of evaluation sessions per year. Sensory assessors should
participate in sessions at least once a month to reach a minimum of
twelve a year. On the other hand, overuse of assessors can negatively
affect their performance.

Each individual panellist shall be checked for repeatability, ability
to discriminate samples, and bias compared to the panel average.

2.2.5. Warming up after a pause for a defined period of time

If the panel has performed no tests for a «short» period (i.e., one
and a half months), then a warmup tasting session is highly
recommended. If the period is longer (i.e., three months) then, at
least two sessions could be necessary. If the period is even longer,
then itis up to the panel leader’s discretion to decide which re-training
iS necessary.

2.2.6. Re-training and expulsion

If the results of one of the assessors fall outside the acceptable limit
of performance, the panel leader decides the type of re-training ac-
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cording to the problem detected. In each case, at least two re-training
sessions are necessary and adequate results should be provided by
assessor.

If an assessor repeatedly does not follow the directions of the
panel leader, he/she can be removed from the panel. The same if
he/she fails to produce reliable results in the panel after two retraining
courses with respect to the same problem.



Environment
and equipment

Environmental conditions are particularly important, and the
organisation should provide appropriate requirements and controls
necessary for carrying out sensory evaluation. The design of test
rooms for sensory analysis is covered in /SO 8589 [12].

In the case of PDO products, requirements are the same as those
for sensory evaluation in general. Specifically, testing must be
performed in a specific area dedicated for the purpose. The
organisation should provide a suitable area for the test:

e Quiet, free from distractions, and with controlled lighting, tempe-
rature and humidity;

o Partitions between subjects to minimise visual contact;
Neutral colours for the walls and furniture;

e QOdour-free surfaces and appropriate ventilation.

In addition, there should be a separate area for sample
preparation, and also equipment and measuring instruments to
demonstrate effective control of the environmental conditions (for
instance temperature-controlled areas, preparation and storage of
samples, sample-serving facilities). Records that demonstrate the
fulfilment of this requirement should be maintained.

15






Test methods

4.1. Approaches

Methods applied in Europe for the official sensory control of PDO
products can be classified into two groups: generic methods for
categories of food products (e.g., olive oil, wine, cheese) and specific
methods for food products within a category (for example a specific
PDO cheese) [2]. Moreover, there are methods that do not describe
the products, but only identify defects (or focus on identifying defects).
Given the current regulation in Europe, this approach is unsatisfactory
for the sensory control of PDO.

Two main approaches are used in the sensory control of PDO
products: identification of perceived attributes (citation frequencies
of «typical attributes» and «defects») or quantification of the intensity
of attributes using continuous or discontinuous rating scales from
three to ten points. Some of the methods applied for the sensory
control of PDO products considers the description of the product
and the compliance scores on separated or integrated scales [2].
See examples of different test methods approaches in Annexes A
and B of these guidelines.

The perfect solution does not exist, and different methods may
be acceptable at European level. Obviously, although sensory con-
trol methods should be adapted to the specific sensory characteristics
of the product, it is possible to establish common good sensory
analysis practices applicable to all of them.

4.2. General description of the test methods

Many sensory methods have been introduced to be applied in food
quality control. ISO 20613 [13] gives a brief overview of four of these

17



18 Guidelines for sensory analysis

methods, which are the most common ones: «in-out test», «difference
from control», «difference scoring with key attribute scales» and
«descriptive analysis».

Methods applied to sensory quality control of PDO products could
embrace different approaches. All methods must include objective
sensory measures and specifically trained sensory assessors must
apply them. It is desirable to use standard methods or failing that,
methods published in recognised scientific journals. Unfortunately,
there are only a small number of scientific contributions relating to
methods applied to PDO products. Therefore, in general, it will be
necessary to develop specific in-house methods. Annex B of these
guidelines shows examples of published methodological approaches
and test methods currently applied to PDO products.

Any method applied to the control of a PDO should consider key
(typical) sensory attributes normally perceived in the product and
other less frequently perceived sensory attributes, but also non-typical
attributes and defects. Normally, the experts and the producers of
the PDO products have the knowledge of the product and decide
which sensory attributes are typical or not in the product. However,
the development of suitable methods requires the participation of
professionals with knowledge of sensory analysis. With the possible
evolution of the characteristics of the PDO product over time, methods
should be kept up to date. Annex A of these guidelines gives guidance
for the introduction of sensory analysis in PDO official control.

Methods for the sensory control of PDO products must include
the following aspects as a minimum:

a) Sensory definitions and appropriate evaluation procedure of the
selected sensory attributes, including defects;

b) Order of evaluation of the sensory attributes according to the
order of perception;

c) Procedures (available in each booth for the assessors during the
sensory evaluation) to evaluate samples in the same way (order
of evaluation, procedure of evaluation, tasting technique,
instruction for spitting or swallowing samples, etc.);

d) Consistent preparation and serving temperature of the samples;

e) Order of presentation of the samples to the sensory assessors,
minimising physiological (e.g., adaptation) and psychological biases
(for example, in liquid products, such as wine or oil, the influence
of the observation of the appearance during the olfactory and flavour
evaluation, contrast/ convergence, or carry over effects);

f) In accordance with the characteristics of the product, the following
should be defined: sample schedule per session (a session could
be composed by one or more series of samples), waiting time
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among series of samples, and maximum number of samples per
session (assuming a session per day). For example, maximum six
wine samples per series and two series per session; or four olive
oils in each series with a maximum of three series per session;
Number of assessors participating in the sessions. Minimum
number required in sensory evaluations is five trained assessors;
however, the minimum number recommended is eight;
Particular environmental conditions and materials (lighting,
glasses, heaters, products for the elimination of taste and flavour
between samples...) if necessary;

Statistical treatment, expression of the results and other
information to be included in the sensory analysis report;
Relationship between the results of sensory analysis and the
attribution of compliance to PDO regulation.

In addition, for each PDO product, the organisation must have

documented the following information:

Qualitative sensory reference materials to harmonise assessors
with respect to the concept of the sensory attributes included in
the evaluation scorecard, and quantitative sensory references for
training assessors in the use of scales, when applicable (see
section five of this guide);

Assessor training procedures (recruitment, basic and specific
training for applying the sensory control method of the PDO
product) (see section two of this guide);

Qualification requirements and qualification test procedure (see
section two of this guide);

Procedure for monitoring the performance of assessors
individually and of the panel as a whole, including the requirements
(control limits) for repeatability/reproducibility, panel agreement
and discriminative capacity (see section seven of this guide). A
reference for monitoring the performance of a quantitative sensory
panel is standard /SO 11132 [14];

Re-training and re-qualification procedures for the assessors in
the case of performance out of the control limits or after a long
period of inactivity in product sensory testing (see section two of
this guide).

4.3. Specific requirements of test methods

Other specific technical criteria should be considered in the definition
of the test methods:
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Identification of attributes (citation frequencies)

When reporting the number of assessors who have identified a
descriptor (citation frequencies or percentage) one should be aware
that the percentage of assessors who identify an attribute is not a
measure of the intensity of the attribute. In these type of methods is
difficult to apply statistical criteria to develop specifications of
compliance because a larger amount of data is necessary. It can be
considered that a descriptor is present if the majority of the assessors
identified it.

Quantification of the intensity of attributes

Quantification of the intensity of typical attributes and defects must
be done by using some type of scale. Either the mean or the median
of the intensity scores of the panel can be used.

Sensory evaluation scorecard

The panel must use a standard evaluation scorecard. The sensory
evaluation scorecard cannot include the following:

o Definitions or descriptions of the points on the scales that could
induce the assessors to evaluate subjectively;
Hedonic terms;

e Scoring calculation by the assessors during the sensory
evaluation. The application of a scoring calculations system based
on the result of the sensory evaluation must be carried out after
the session (data treatment) and is not part of the evaluation by
the assessors.

As stated in the section 4.1 Approaches, regarding the methods
currently applied to PDO sensory control we can distinguish between
defect-free assurance methods and methods that go beyond defect
identification and include a sensory description of the product.

In the defect-free assurance methods, the compliance of the
sample is deriving from the absence or low presence of defects.

In methods that go beyond the identification of defects, two main
approaches are applied according to the nature of the scores obtained
on the scorecard:

e Intensity of attributes, where previously defined specific ranges
(limits of intensity) are used to determine if the PDO product is
acceptable or non-acceptable (see examples in Annex A and B);

o Compliance score, where score indicates if the typical established
characteristics are present or not based on the sensory evaluation.



Test methods 21

This score demonstrates how much the product presents the
established typical characteristics or if it deviates from these cha-
racteristics. In this approach there are some options (see
examples in Annex A and B). A single general compliance score
without information about appropriate descriptors and/or defects
is non-acceptable because it does not explain the reason for the
compliance score.

Assessor variability estimation

There must be a calculation of the variability of the assessors’ scores
for each sample and attribute, and a criterion that allows a decision
of whether that variability is acceptable or the sample has to be re-
evaluated by the panel.

Data deletion

Although not recommended, if data are deleted from sensory
sessions on a regular basis in order to meet the criteria of maximum
acceptable dispersion among assessors, a minimum number of data
points (at least five valid results of assessors) must be retained for
the data to be useable.

4.4. Sensory analysis report and interpretation in relation
with the official regulation

The sensory analysis report is authorised by the panel leader and
must properly describe (in term of citation frequency or intensity) the
results of all attributes and defects of the PDO product as assessed
by the panel.

The information relating to the tasting must appear on the sensory
analysis report, noting in particular the description of the sample,
the evaluation protocol and the statement of conformity when it is
requested.

The statement of conformity of the reported results can be
completed by the panel leader and consists of evaluating the results
of the sensory analysis against the specifications or organoleptic
requirements of the PDO product.

To correctly carry out this activity, there must be documented
evaluation criteria that is used to declare conformity or non-conformity
with the aforementioned requirements. The declaration of conformity,
the appropriate identification of the PDO specifications and the
document containing the evaluation criteria, must be included in the
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test report (for example, indicating its revision status and /or date of
approval). The document containing the evaluation criteria should
be approved by the PDO «Control body» or published by the
competent authority.

The control body, who is responsible for official control carried
out to verify compliance with the PDO specification, inspects the
sensory report to verify the compliance of the sampled product with
respect to the PDO product specifications.

4.5. Validation

At the end of the method development, tests should be carried out
that demonstrate the suitability of the method for the intended
purpose, employing the minimum established number of qualified
assessors.

These tests should consider the performance of the panel
(repeatability, reproducibility, agreement of assessors, discriminant
capacity).

The validation report must describe at least the following aspects:

a) Experimental design (number of samples, assessors, sessions,
sample replications).

b) Expected results deriving from the samples selected. The samples
used should be both products considered appropriate and non-
appropriate products; this is products with typical and non-typical
descriptors, including defects.

c) Statistical analysis methods applied.

d) Requirements for repeatability/reproducibility (the panel results
shall be repeatable), agreement of assessors and discriminative
capacity (the panel shall be able to discriminate between
compliant, acceptable, and non-compliant products).

e) Records of results and analysis to demonstrate the effectiveness
of the method for the intended purpose.

4.6. Records

Records should be maintained to include information needed to
standardise the test activities, information and parameters related
to preparation, realisation and data collection of sensory tests, and
records of the results of the sensory tests carried out by the panel
for each session.



Reference
materials

For each sensory descriptor, including defects, when possible, an
appropriate standard reference should be available to ensure a
harmonisation of the sensory concepts among assessors and to
facilitate their training.

Reference materials should be used in training sensory assessors,
monitoring panel performance and validating methods.

For many types of analysis, training may be carried out using
standards prepared within the laboratory from food grade chemicals
of known purity and composition; in other instances, it may be
necessary to use representative foods or other materials.

The identity and concentration of each chemical compounds and
details of all ingredients and commercial products involved in
reference preparation must be documented. The panel leader must
establish a system for make-up and use of these references, thus
ensuring that they are always made and applied in the same way.

Particularly important for PDO products is to establish reference
samples for typical and non-typical characteristics and reference
samples for specific defects of the specific PDO product.
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Sampling, samples
handling
and preparation

The sensory staff are not normally responsible for collecting the
sensory samples.

A written procedure for sample acceptance, storage, and identifi-
cation should be available. In addition, there should be a documented
formal procedure with detailed information for guaranteeing consis-
tency of sample preparation and presentation to the assessors,
always considering their safety.

Samples should be stored so that their integrity is preserved.
Storage areas should be kept clean and organised. Extremes of
environmental storage conditions, which might change the sensory
attributes of the samples, should be avoided.
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Quality control

Quality control (performance monitoring) can be carried out in
different ways, but it should always be defined and must be effective
to ensure that the reliability of the panel and method is maintained.

a)

For example:

Replicate analysis of samples can be performed as a defined
percentage of the total samples analysed. As far as possible,
these repeated samples should cover the diversity of PDO product
quality. As a guide, the level of quality control could be about 5%
of the samples tested, although a greater percentage may be
required for procedures that are more complex (EA 4/09, point
12.1 Internal quality control [5]).

Reference samples (including samples with different sensory
descriptions, samples with typical and non-typical characteris-
tics, samples with specific typical and non-typical defects) can
be introduced into the sample analysis system at appropriate
intervals. These samples could be prepared by the panel leader
with the help of product experts.

Reference and characterised materials different from the product
samples can be used as a part of a quality control system (e.g.,
images for evaluation of colour...).

When possible it is advisable for the panel to participate in

proficiency testing (inter-laboratory or intra-laboratory tests of the
same product) which are relevant for evaluating the performance of
both assessors individually and of the panel as a whole [15].
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Ethical issues

Sensory activities should be carried out considering ethical aspects
of using human subjects; mainly safety, voluntary participation, and
confidentiality of personal information. Sensory practices should be
conformed to health and safety regulations. Assessors should always
give their informed consent to participate regularly in sensory testing.
Personal data should be treated and managed according to the
European regulation (EU) 2016/679 on the protection of natural
persons with regard to the processing of personal data and on the
free movement of such data [16].
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. . . Annex
Guidance for the introduction

of sensory analysis in PDO
official control

A.1. Introduction

Sensory analysis is a useful tool for PDO products because it allows
the sensory characterisation of protected food products, the
determination of the effect of some factors (linked to raw materials,
environmental conditions and technological aspects of production
process) on the sensory characteristics of the products or the study
of the sensory perception of consumers regarding these protected
food products.

The official sensory control of PDO products is a legal requirement
that demands for the development of sensory tests aimed at
determining the degree of compliance with the sensory characteris-
tics included in the technical specification of the European regulation
of these protected products. This official control is similar to the quality
control carried out by the food industry to evaluate the compliance
with a previously defined sensory standard. However, in general,
PDO products are made in a more traditional way compared with
other generic products of the same category, and in some cases,
are associated with specific sensory characteristics linked to the
territory, raw materials and/or the manufacturing process. Frequently,
these products tend to have less sensory homogeneity between units,
lots or seasons. This sensory variability, unlike most processed foods,
could be considered, to some extent, a sensory and gastronomic
benefit rather than a problem to be avoided.
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The area of application of quality control of sensory analysis has
been little discussed in the scientific literature [1, 2, 3, 4]. Recently
published, /SO 20613 [5] briefly describes four methods, commonly
applied in control programs in the food industry:

o «In-out testy», which is a popular procedure at the production level
that allows determination of whether the sample conforms to the
specification or not (differentiating normal production from different
or out-of-specification products).

o «Difference from control test», which indicates the magnitude of
the overall difference of the sample from a standard or control
sample using a single scale. As the «in-out test», this approach
is suited to products with few sensory characteristics that vary in
production.

o «Descriptive analysis methods», which provides intensity scores
of key attributes perceived in the product. A more detailed
reference for the development of descriptive sensory analysis is
ISO 13299 [6].

o «Difference scoring with key attribute scales», which is a
combination of the two previous methods since it allows to deter-
mine not only the magnitude of the global difference with respect
to the control, but also the direction and magnitude of the
differences in key descriptors.

The content of the ISO 20613 is useful for application to PDO
products with well-established control parameters (specifications,
tolerances...), as well as known/agreed references. However, while
in the food industry the quality standard is determined mainly by
what the consumer perceives to be a quality product, given the
particularity of the PDO products, the sensory control test definition
requires the participation of experts on the product, especially for
establishing sensory standards.

The aim of this Annex is to provide guidance for the development
of a programme for the introduction of sensory analysis in official
PDO control.

A.2. Methods applied to PDO official control

Methods currently applied to PDO sensory control can be divided
roughly into two groups (Table 1): methods to ensure that products
are defect-free and methods that go beyond defect identification and
include a sensory description of the product.
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A.2.1. Methods to ensure the absence of defects

In methods to ensure the absence of defects, sensory evaluation is
based on the identification of defects either by the assessors citing
defects present (see PDO wine in ltaly [7]), or attributing a score to
each defect descriptor (see example TGS Serrano Ham in [8]). The
compliance of the sample is thus deriving from the absence or low
presence of defects. Methods that only identify defects, but do not
describe the products, are unsatisfactory for the sensory control of
PDO products and are not considered in this guide because the PDO
regulation requires an organoleptic description of the products.

A.2.2. Methods with sensory description

In methods with sensory description that go beyond the identifica-
tion of defects, two main approaches are applied (see examples in
specific classes of products in Annex B): intensity of attributes and
compliance score (degree of conformity or trueness to type). Although
both approaches provide a qualitative and/or quantitative description
of sensory attributes and possible defects in the products, they differ
in the nature of the scores obtained on the scales of the sensory
evaluation scorecard.

A.2.2.1. Intensity of attributes

This is the application of conventional quantitative descriptive sensory
analysis for the development of sensory profiles, which provides
intensity scores of attributes characteristic of the product and of
defects. An example of this type of approach is the methodology
proposed by the International Olive Oil Council (I0OC) for the
categorisation of the quality of olive oil [9] and for extra virgin olive
oils that opt for a PDO [10]. Another possibility is to have a target
range of intensity for each descriptor, which is considered acceptable
for the product. If the intensity score falls outside these limits (too
low or too high intensity), the product is considered not acceptable
for the PDO. For example, this method is used for the Asiago cheese
[8] and Asparagus from Navarra IGP [11, 12].

A.2.2.2. Compliance score (degree of conformity
or trueness to type)

The aim of this approach is to evaluate the adequacy of the product
to pre-established sensory standard categories. Such categories for
PDO products are based on the presence of typical attributes and
defects or atypical attributes (see terms definitions in the introduction
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section of these Guidelines). Examples of these approaches are the
methods proposed by International Dairy Federation (IDF) and ISO
for cheese [13, 14], the method applied to sensory quality control of
Trentingrana cheese [15] or the methods developed in LASEHU on
cheese [16, 17] or wine [18, 19]. Including in this group, is also the
method used for the evaluation of the vinegar Aceto Balsamico
Tradizionale di Reggio Emilia [20] and that used for the Parmigiano-
Reggiano cheese [8, 21]. See explanations of these methods in
Annex B. These methods allow «going beyond PDO certification»
since between the minimum score to allow certification and maximum
score (optimal product), it is possible to establish scoring ranges
that classify the products in different categories of suitability/
conformity.

It is possible to apply different sensory methods for the official con-
trol of PDO products. However, any methodology used should at least:

o Identify the degree of specificity required for each typology of
product within the PDO. For instance, the Oliva Ascolana del
Piceno can be produced either as olives in brine or stuffed olives
and consequently it has different sensory descriptions and
evaluation methods;

e Apply best practices for sensory analysis (ISO standards,
publications from international food and beverages organisations,
scientific publications);

o Establish the attributes (necessary to define the typicity of the
product) to be evaluated and ensure that all the sensory
assessors, using sensory references, understand uniformly the
sensory concepts in relation to these attributes;

o Define detailed sensory evaluation techniques and ensure that
all assessors apply them;

¢ Objectify and standardise the sensory evaluation procedure;
Define an appropriate statistical treatment of data;

o Establish criteria and limits to determine the degree of the
compliance in relation to the sensory description of the product
included in the official technical specification of the PDO product.

A.3. How to introduce sensory analysis in PDO official control

A.3.1. Material and human resources needed for sensory
analysis

Food companies recognise the importance of sensory analysis
because the intrinsic quality of their products is considered as a strate-
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gic resource. In general, in larger companies, sensory analysis is
undoubtedly an important element in product development and quality
control programs. Small businesses, even though they know how
useful the practice of sensory evaluation might be, often find it difficult
to cover the costs of these activities. The development of new
methods (faster and more flexible) can solve this problem to a certain
extent.

Similarly, public institutions and PDO producers are concerned
with the improvement and control of PDO products in their territory.
Obtaining useful information based on reliable sensory results
requires both PDO producers and institutions to consider sensory
analysis as a technical activity that requires material and human
resources. PDO producers have different sizes and each of them
must decide if they have the economic and technical capacity
(knowledge, facilities, reference materials...) to adequately carry out
this technical activity or need to outsource to public or private
laboratories. In terms of sensory analysis, a main challenge for PDO
producers currently is the development of specific sensory metho-
dologies to carry out the official sensory control in a technically
appropriate way.

A.3.2. Establishing sensory standards and defining
the sensory method

The development of sensory control methods for PDO products is
an ongoing process. Scientific publications providing approaches
for developing sensory standards for PDO control are scarce.
Commentators agree that sensory typicity of any PDO product should
be defined by both experts involved with the PDO product and by
sensory analysis professionals [16], and based on a consensus with
the producing sector [22]. In the case of some PDO products, it can
be difficult to establish what are typical sensory characteristics and
it may be doubtful whether the product has sensory characteristics
that differentiate it from similar products.

As a rule, any standard for the sensory control of a PDO product
should consider typical sensory attributes frequently perceived in
the product, but also atypical attributes and those considered defects
(see terms definitions in the introduction section of these Guidelines).
Furthermore, the standards must be consistent with the presence of
sensory attributes unambiguously perceived in the product, as well
as with their possible changes over time. These sensory characte-
ristics are what must be included in the PDO product specification.
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The main aspects to consider in defining the sensory standards
for PDO products are as follows:

a. Creation of the working group

The working group should be a group of maximum ten to twelve
persons, mostly product experts (technicians and connoisseurs of
the product, i.e. producers or users), but should also include sensory
analysis professionals. In many cases, it is not easy to find individuals
with the correct profile, that is, experts in the PDO product and its
sensory characteristics, with a wide knowledge of the different types
of products within the PDO. These experts must be able to describe
the sensory characteristics that differentiate the PDO products from
other similar non-PDO products or from other PDO products. The
education and experience of these experts may differ. For example,
in the case of wine, we can find this profile among oenologists,
winemakers or sommeliers. For example, the participation of different
types of experts is expressly stated in French regulations [23] when
product representativeness is considered.

b. Sessions of the working group

The number of sessions depends on the diversity and specificity of
the products to be defined within the PDO. Six can be considered
the minimum number of sessions required. For the evaluation of
simple products, the number of sessions could be lower. A preliminary
focus group session is recommended to understand the participants’
points of view in relation to the product and to explain the objectives
and process to the group. The duration of the discussion session
could be around 2 hours. It is advisable to leave some time (at least
two weeks) between working sessions to analyse the results of the
previous session and ensure the effectiveness and efficiency of the
next session. It is also useful to move forward with the study of ideas
and proposals via background and desk research.

During face-to-face sessions, a sensory analysis professional who
is member of the working group moderates the working sessions
where both theoretical and practical discussions are carried out based
on the sensory evaluation of representative product samples and
reference materials.

c. Samples

Samples (between 2 to 10, depending on the content and the
objectives of each session) from different producers should be
evaluated throughout the discussion sessions, covering the range
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from defective products to ideal typical products. Products selected
for each session should be coded with three-digit codes and served
under appropriate conditions for evaluation (e.g. temperature, light
source, portion size,...). All participants should, as far as possible,
be served the same samples with the same appearance, same tem-
perature, and receive the same quantities or volumes of samples. In
order to avoid possible colour bias, specialised equipment (for
example, black glasses in the case of wine) may be required. In
addition, waiting time between samples and palate cleansing
materials (water, unsalted crackers, apple...) to eliminate residual
sensations between samples should be considered.

d. Establishing of sensory standards and defining the sensory
method

As indicated in section A.2.2, among methods with sensory
description that go beyond the identification of defects, there are
two modes to evaluate the adequacy of the product to predefined
characteristics as indicated by the PDO regulation: Intensity of
attributes and Direct compliance score (degree of conformity or
trueness to type):

o Intensity of attributes

Standardised methods for developing quantitative sensory profiles
exist [6] and there are examples of application of these to PDO
products, such as the method for the organoleptic assessment of
extra virgin olive oil, which is used for the designation of origin
[10]. In the compulsory generic method for the categorisation of
the quality of olive oils, the intensity of defects and positive
attributes (fruity, bitter and pungent) are quantified on continuous
10 cm scales. The approach proposed by the I0C for the sensory
control of PDO extra virgin oils requires the selection and definition
of typical characteristics (e.g., almond, artichoke, apple, etc.) to
define the sensory profile of each PDO, and the evaluation of
these characteristics by a trained panel to confirm if the sensory
profile is within the specification limits (intensity limits) established
by the PDO.

e Direct compliance score (degree of conformity or trueness
to type)

There are different methods of this type. Presented here is as an
example, the experience of the Sensory Laboratory of the
University of the Basque Country (LASEHU). The main consecu-
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tive steps in the approach of LASEHU are the following, although
some of them can be carried out simultaneously (see [19] as
example on wine):

— Sensory attribute generation: odour, aroma (retronasal), taste,
trigeminal sensations and appearance terms are generated
by sample-paired comparisons or by simple descriptions of
each sample.

— Selection of the sensory parameters defining the sensory
standards for PDO control: based on the attribute discussion,
considering the citation frequency in sensory attribute
generation, the parameters reported in the literature and the
opinions of the experts of the working group, the sensory
standards are chosen. Two main questions are asked to focus
the discussion and select the sensory parameters: «Does this
parameter really influence the sensory typicity of the product?»
and «Does this parameter differentiate among products?».

— Definition of the «sensory ideal typicity profile, typicity grading
and scoring criteria for each sensory parameter»: for example,
a 7-point scale to score each parameter agreed among the
experts. The ideal sensory situation (ideal typicity — score 7)
is defined by answering this question: «what are the typical
characteristics that this product sample must have to be con-
sidered the ideal?». Next, the sensory profile characteristics
related to scores 6, 5, 4 (not entirely ideal typicality), 3, 2 and
1 (low typicality or sensory defect perception) are discussed.
Definition of sensory profiles is carried out through an in depth
discussion, where the goal is a consensus among the experts,
where as a minimum the majority, or all of the experts, agree.
Some cases are characterised by the presence/absence of
concrete typical attributes and in other cases by the perceived
intensity. Thus, by detailing the scoring criteria, the influence
of opinions, personal preferences, or background of each
assessor is minimised. To facilitate easier understanding,
decision trees can be developed.

The definition of the sensory evaluation procedure is determined
by consensus among the experts with the aim of homogenising the
tasting procedure, so all the assessors evaluate in the same manner
and using the same techniques. The evaluation procedure should
cover all relevant aspects but be as simple as possible. After defining
the parameters/attributes to be evaluated, the scales, the most
common attributes and defects, and the order in which to evaluate
the parameters, the final score card is developed.
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During all sessions of the working group, sensory references are
prepared and presented to develop a shared and consistent unders-
tanding of sensory concepts among the participants. These
references can be used in the subsequent panel trainings.

A.3.3. Training the panel, method validation and monitoring
of the performance of assessors

Once the method has been defined, PDO organisation will also be
required to:

o Define and apply a specific procedure for the training and
qualification of sensory assessors (and periodic individual
retraining and requalifying if necessary) in relation to the defined
method (see Part | of these guidelines, section 2.2);

o Demonstrate the reliability (validation) of the developed method
using trained and qualified sensory assessors (see Part | of these
guidelines, section 4.5),

¢ Monitor the assessors and the panel in each session, ensuring
the reliability of the results over time (see Part | of these guidelines,
section 7).
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Examples of sensory control Annex
methods applied to specific

classes of products using

descriptive quantitative

approaches

This Annex shows examples of sensory control methods applied
to specific product classes that, as stated in the Guidelines and Annex
A, can be classified into two categories, both of which use descriptive
quantitative approaches, but differ in the kind of scores obtained on
the scales of the sensory evaluation scorecard:

o Intensity of attributes: extra virgin olive oil, Asiago cheese, Coteau
du Layon wine, Navarra asparagus.

e Compliance score (degree of conformity or trueness to type):
cheese (ldiazabal, Parmigiano-Reggiano), wine (Rioja Alavesa,
Txakoli).

B1. Oil

This is an example of the application of quantitative descriptive
sensory analysis to develop sensory profiles («intensity of attributes»
scores). This method is included in the European regulation 1348/
2013 [1]. It is a generic method applied as compulsory method for
the categorisation of the quality grades of virgin olive oils. It consists
of evaluating, on continuous 10 cm scales, the intensity of the possible
negative attributes (defects) present in olive oil and the intensity of
three positive attributes (fruity, bitter and pungent). From the scores
assigned by the trained sensory assessors, the median of fruity and
of the main perceived defect is calculated and the quality of the olive
oil is classified into three possible categories (extra virgin, virgin,
lampante).
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PROFILE SCORECARD
FOR EXTRA VIRGIN OLIVE OIL
APPLYING TO USE A DESIGNATION OF ORIGIN

INTENSITY OF PERCEPTION
(attributes selected by PDO authority):

Fig leaf

Tomato leaves

Banana

Dry grass

Flowers

Retronasal persistence

__________________________________________________________________

10 cm scales

Figure 1. Example of sensory scorecard for sensory evaluation of the

conformity of the profile of a specific PDO oil according to IOC method
(adapted from [2]).

The method proposed by the I0C for determination of the

designation of origin for extra virgin olive oils [2] is an extension of
the generic method developed in two stages:

Determination of the sensory profile of PDO. For this, the 10C
document includes a list of attributes of extra virgin olive oils. The
PDO must select a maximum of 10 characteristic attributes and
will set the maximum and minimum limits of the median of each
of them.

Evaluation of the conformity of the sensory profile with the
characteristic of the PDO. The olive oil evaluated will be in
accordance with the sensory characteristics that define extra virgin
oil PDO when its sensory profile is within the specification limits
(intensity limits) established in the PDO characteristic sensory
profile.

B2. Cheese

B.2.1. Asiago

The sensory control of PDO Asiago cheese is an example of
application of quantitative descriptive sensory analysis [3]. The
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Figure 2. Sensory scorecard for the Asiago cheese (taste section). Intensity
of each descriptor has a range of acceptability (white), a range of
minor deviation from the accepted values (light grey) and a range
on non-conformity (dark grey). Adapted from [3].

intensity of each of the attributes is evaluated on 7-point scale and
the conformity of the product is verified on the basis of the conformity
ranges previously established for each attribute: a range of
acceptability, one of minor deviation from the accepted values, and
one of non-compliance (Figure 2).

B.2.2. Idiazabal

Sensory analysis method of Idiazabal cheese [4, 5] evaluates the
eight sensory parameters included in its official specifications: shape,
rind, paste colour, eyes, odour, texture, taste and persistence. This
method is an example of compliance score approach (scores of the
degree of conformity or trueness to type). Trained sensory assessors
evaluate if the attributes within each sensory parameter are optimal,
suboptimal or defective. Assessors identify the attributes perceived
in the product and, with the help of decision trees, score each sensory
parameter on a discontinuous 7-point scale, 7 being the maximum
degree of adequacy to the optimal sensory profile. Scores 1 to 3
categorise defective sensory profiles and scores 4 to 6 categorise
sub optimal sensory profiles (Figure 3).
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In this approach, the scale score allows the median of the degree
of conformity for each of the eight sensory parameters to be
determined, and based on this, the Control Body can verify
compliance with the limits established for the declaration of conformity
of the product. In addition, this approach provides PDO producers
with a sensory description of their product (attributes and defects),
with which they can identify the sensory parameters that can be
improved.

B.2.3. Parmigiano Reggiano

The method for evaluation of the PDO of Parmigiano-Reggiano
cheese employs a quantitative descriptive sensory scorecard with
compliance score (Figure 4).

1 2 3 4 5 6 7
Elasticity l

Solubility  |—

1
Granules I I I I
| I | |

Compliance score (1-7)

Figure 4. Section of the sensory scorecard for Parmigiano-Reggiano cheese
(texture modality). Adapted from [3]. Each modality has specific
quantitative descriptors and a score for compliance with the pre-
established sensory features of the Parmigiano-Reggiano.

The scorecard currently has 24 attributes evaluated on an intensity
scale 1-7 plus compliance evaluation of four modalities: appearance,
smell, taste (retronasal aroma and taste) and texture, with a minimum
accepted value of 3.5. [6]. Notwithstanding criticisms of how the
compliance score is derived, it has been shown that the compliance
scoring system works well when used with a qualified panel of product
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experts. When monitoring the panel, the most consistent and the
valid data are compliance scores and not those related to the intensity
of attributes. Moreover, within data derived using the scorecard for
Parmigiano-Reggiano in grated form, which is similar to the one for
the product in pieces, good correlation has been shown between
the attributes and compliance results [7].

B3. Wine

Some examples are the following:

o PDO Coteau du Layon wine [3]: Intensities of specific attributes
are scored on scales of 0 to 5 points, each of which has previously

established ranges of conformity: range of compliance, potentially
non-compliant values and a range of non-compliance.

Aroma intensity 2 3 4 5
Mouthcoating 2 3 4 5
Overriped 0 1 2 3 4 5
Mushroom 0 1 2
SO, 0 1 2
Volatile 0 1 2
Vegetal 0 1 2
Oxidation 0 1 2

Other defects 0 1 2

Defect type: _ _ _ o e e o e e e
Figure 5. Sensory scorecard for the Coteaux du Layon wine (aroma
descriptors). Adapted from [3]. Every modality has specific
quantitative descriptors and compliance levels are defined (in white,
accepted values; in light and dark grey potentially eliminatory values).
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¢ Vino Rioja Alavesa [8] and txakoli white wine [9]: LASEHU
has applied the same approach as for PDO Idiazabal cheese
(see Annex B2) for the development of sensory control method in
PDO wines (Figure 6).

a)
Do you perceive any defects in the wine?

High
l l > 1
Medium
no yes > 2
Low > 3
v
Do you perceive any none
key attributes™ in the wine?
One or more key attributes are perceived 4
(according to how the wine fits the definition of the ideal one) 5
6
The three key attributes are perceived o
* Odour/aroma key attributes for the ideal young red
wine from Rioja Alavesa: ripe fruit, liquorice and floral
b)
Has the wine any imbalance causes?
yes —
Several or one of high intensity 1
» (Completely
no imbalanced)
Several or one of medium intensity 2
> (Quite
imbalanced)
Several or one of and medium or low body 3
slight intensity > (A bit
imbalanced)
v
What is the body like? and high or very high body
v

4 5 6 7

LOWT MediumT Very highT HighT
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c)

Does any aroma defect remain after
having spat the wine out?

l High ]
—>

no Medium )

l Low 3

How long is the global
aroma persistence? <5s

Figure 6. Part of the decision diagrams to score compliance with the pre-
established sensory features for the sensory parameters of the Rioja
Alavesa young red wine. a) Odour (orthonasal) complexity and aro-
ma (retronasal) complexity, b) balance and body, ¢) global aroma
(retronasal) persistence. Adapted from [8].

B4. Asparagus

Asparagus from Navarra PGI [10, 11]: the assessors rate the
intensity of each sensory attribute on a scale (from 0 =absence, to 5
=very intense). After the panel manager transforms the intensities
obtained into quality scores, following the quality specifications
established by the Regulatory Council (Figure 7). This scoring system
is also used by the Roncal cheese [12].
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Spots | @0 1 2 3 4 5 Intensity scores
Marked edges } | | | } |
Artichoke-shaped tip 5 4 3 2 1 0 Quality scores
Sour taste
Tipcolor| g 3 2 3 4 5 Intensity scores
Stem color l l l l : :
Sweet taste ' ' ! ' Quality scores
Bitter taste 3 > 4 3 20
0 1 2 3 4 S5 |ntensity scores
. o | ] | ] |
Fibrosity I 1 1 1 1 1 -
5 5 5 3 1 ¢ Qualtyscores
0 1 2 3 4 5 Intensity scores
Firmness l } ! | | |
0 2 4 5 5 2 Quality scores
o 1 2 3 4 5 Intensity scores
Satty —4—+—+—+—4 -
1 3 4 5 2 ¢ Qualityscores

Figure 7. Scales for conversion of intensity scores into quality scores. For each
sensory attibute, the top line of numbers is the intensity scale used
by the assessors and the bottom line of numbers is the transformation
into quality scores (from 0 to 5). Adapted from [11].
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Guidance on how to write

the sensory specification Annex
of a product for EU PDO

registration

One limitation identified by the accreditation bodies in the sensory
control of PDO food products is the lack of coherence between
sensory control scorecards and organoleptic descriptions cited in
the EU regulation 1151/12. Sensory scorecards frequently do not
include the sensory attributes of the organoleptic description cited
in the regulation. This happens because the sensory aspects of
many PDO products are poorly specified and, in most cases, the
description of PDO products in the regulation has been established
without adequate previous sensory evaluation information. On the
other hand, although the sensory descriptions are technically
adequate, the sensory compliance criteria for the certification of the
PDO products are practically non-existent in the regulations.

The aim of this Annex is to give guidance on how to write the
sensory description of a PDO product in the product specification
according to official regulation.

C.1. Sensory characterisation of the product

Sensory characterisation using descriptive methods should be a prior
step to the development of the product specifications of PDO
products. It would make no sense to write the product specification
of a PDO product without first having described its perceptible sensory
characteristics. A possible approach to carry out this work is described
in section 3 of Annex A of this guide. Aroma wheels developed for
many different products are available in the scientific literature to
assist in sensory product descriptions.

57
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Selected attributes should describe in an exhaustive but non-
redundant way (grouping synonyms, antonyms, intensity levels of
the same attributes) the sensory characteristics of the different
typologies of PDO products. In general, the final list of attributes is
developed via consensus of a working group of experts, considering
citation frequency of the attributes and previous scientific publications,
if available.

In many cases, it is necessary to develop reference materials so
that each participant can understand the sensory characteristic
associated with each attribute in the same way. These references
(preparation in a food matrix, using chemical compounds, or
commercial products) simulate the sensations produced by the PDO
product. The perception should be as close as possible to the real
situation. Sometimes it is necessary to develop several references
of the same attribute (for examples different references for «floral).
In general, consensus is more complicated the more precise the
term is. It is easier to reach an agreement at the «family» level
(«fruity»), than at the «subfamily» level («citrus») or at precise
descriptor level («orange») [1]. Final sensory attributes included in
the description of a PDO product in the official product specification
should be:

Non-hedonic: to avoid affective judgements;
Discriminant: an attribute could be discriminant between products
qualitatively (present in a product, absent in others), or
quantitatively (differences in intensity among products);

o Measurable (it must be possible to define and measure it).

Different approaches for sensory characterisation of PDO products
are possible. The following are some examples:

C.1.1. Idiazabal cheese

PDO lIdiazabal cheese is a traditional food product from the Basque
Country (in the North of Spain) made with raw ewes’ milk of the
autochthonous Latxa breed. This product has a very marked cultu-
ral, social, economic, and environmental background [2] and its PDO
status dates back to 1987. The official sensory control of this product
is carried out by a specifically trained panel in the Sensory Laboratory
of the University of the Basque Country (LASEHU), which has been
accredited following standard /SO 77025 since 2005.

Since its constitution in 1987, the Regulatory Council of Idiazabal
cheese has always shown a special interest in developing activities
aimed at increasing knowledge about the specific sensory characte-
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ristics of the product and creating standardised methods for its
evaluation. The activities in this field can be summarised in the
following stages:

1990-1991. After an initial period (1987-1989) in absence of any
type of precise sensory definition, at the initiative of the Regulatory
Council and thanks to funding from the Basque Government, a
sensory work project was carried out, which allowed establish-
ment of a generic optimal sensory definition of the Idiazabal
cheese [2]. The objective was to increase consumers’ satisfaction
compared to their expectations regarding quality, respecting the
typical sensory characteristics of the product. For that, it was
necessary to define a vocabulary that would describe the wide
range of olfactory-gustatory sensations that can be generated in
the cheese, and a suitable tasting procedure, selecting the
descriptors and determining the intensities of each. To achieve
this, numerous meetings and tasting sessions were held over
two years. Experts from various groups related to cheese, such
as food critics, consumers, chefs, ldiazabal cheese producers
and university researchers participated in these sessions.
1992-2000. In this period the definition and tasting methodolo-
gies developed in the previous sensory work were systematically
applied at the facilities of the Regulatory Council. In parallel,
sensory studies elucidating the sensory characteristics of the
product continued to generate in depth understanding, and these
studies of Idiazabal cheese are available in scientific publications
[3, 4, 5, 6].

2000-2020. Collaborations were agreed between the Regulatory
Council and the University of the Basque Country for the
development of the facilities of the university and continuous
improvement of an accredited specific sensory methodology [7,
8] for the official sensory control of the PDO product (see Annex
B, section 2.2 of this guide). The scientific knowledge gained in
previous phases was essential for developing activities in this
period.

C.1.2. Parmigiano-Reggiano cheese

In the case of Parmigiano-Reggiano, sensory analysis approaches
existed prior to the Regulation (EEC) 2081/92 for protection of PDO/
PGI. During this period, the Consortium for this cheese used a QDA
scorecard for research purposes. The scorecard had 24 descriptors
with intensity range 1-7 and was used extensively for analysing
cheeses from many different cheese manufacturers and was there-



60 Guidelines for sensory analysis

fore well known and accepted by producers. The data gathered with
this scorecard, some hundreds of sensory evaluations, allowed the
definition of the average values for the product, which were used for
specifying the certification mark.

For the purpose of PDO certification, the technical service of the
Consortium, used these data to define the range of values of each
descriptor to match the desired quality of the PDO: optimal, average
and non-acceptable. Determining the compliance of the product with
the provisions of the official product specification was difficult because
the high number of descriptors and their different intensities could
create confusion during the compliance evaluation (i.e., a product
could have some descriptors with intensities in optimal range and
some in non-acceptable range, making it difficult to classify).

After about one year of testing, it was found that the Consortium
panel gave adequate results in terms of compliance scores for the
products analysed. The products evaluated with this classification fit
well with the specific provisions for the PDO. This scorecard is divided
in four modalities: visual, smell, taste and texture. The panellist gives
a compliance score (scale 1 min-7 max, minimum acceptable score
for PDO is 3.5) (see Annex B2 of this guide).

C.1.3. Asiago cheese

In 2008 the consortium of Asiago cheese decided to introduce sensory
analysis in official control. A project divided in three steps was
planned: a) general education on sensory analysis, b) practice in
sensory analysis, c) pilot study of sensory PDO control. All these
phases were carried out with the participation of producers on a
voluntary basis.

The first part was organized as follows: a) training course on
sensory analysis; b) first phase of experimental sensory evaluation
of cheeses; c) presentation of the results of the sensory evaluation;
d) second phase of experimental sensory evaluation of cheese. This
work was carried out with more than 200 cheeses tested, and
participation of approximately half of the producers who had the
possibility to taste the cheeses analysed. This work lasted 18 months.

After that, a year of system testing was carried out including
sampling and data processing. Then, another training course for
producers and a year of PDO sensory analysis control simulation
was carried out, in collaboration with the control body without
employing the data collected for the PDO official control. Eventually,
the PDO sensory analysis was introduced after 5 years of prepara-
tion.
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As in case of Parmigiano-Reggiano, a QDA scorecard already
existed as well as experience with the sensory analysis of this cheese.
The entire project assumed the participation of producers. For this
reason, it was necessary to develop a simple scorecard that the
producers could understand well [9]. The scorecard was thus
organised with eight descriptors with intensity 1-7 (see the annex B
of these guidelines) and a range of acceptability for each descriptor.

C2. How to write the sensory specification of a product
for the PDO official regulation

C.2.1. European Union regulation

The introduction of the EU Regulation 1151/12 on quality schemes for
agricultural products and foodstuffs (protected designation of origin PDO
and protected geographical indications PGI) states in point 47 that «the
system verifies compliance with the product specifications».

The article 7 states that:

[a PDO or PGI] «shall comply with a specification which shall
include at least:

b) a description of the product including the raw materials, if
appropriate, as well as the principal physical, chemical,
microbiological or organoleptic characteristics of the product;

g) ...the name and addresses of bodies verifying the compliance
with the provisions of the product specification...»

These bodies verifying the compliance are defined in article 39,
which states that «Competent authorities may delegate ... specific
tasks related to official controls of the quality schemes to one or more
control bodies. Such control bodies shall be accredited in accordance
with European Standard EN 45011 or ISO/IEC Guide 65 «General
requirement for bodies operating product certification systems». This
standard has been replaced by the /ISO 77065 [10].

Given these statements, it is necessary for a PDO/PGI to have a
general description and an organoleptic description of the product.
In addition, the control body should be able to verify the compliance
of the product with the organoleptic description of the product. In
order to comply to this task according to the requirements of the
certification body, sensory analysis of the product must be carried
out. In order to perform a relevant sensory analysis the organoleptic
characteristics described in official document should be clear enough
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to allow the creation of a scorecard specific for the PDO. The control
body for the compliance of the product via the organoleptic description
will then use this sensory analysis procedure during its monitoring
of the product.

The European official document for the registration of the name
of a quality product includes a Guide to applicants how to compile
the single document [11].

Point 3.2 in this guide, Description of the product gives the
following instructions: The description must give technical, scientific
data to describe the specific product. Include the product’s specific
physical, microbiological, chemical, and organoleptic data ....Use
precision and the kind of language that an agronomic scientist or
food technologist would use to describe the product.

The organoleptic description should allow the introduction of a
sensory test, which can be used to verify the compliance of the
product tested against the organoleptic description. Given these
conditions it is not acceptable for the organoleptic description to be
generic (i.e., «characteristic taste») as has been the case for some
PDO/PGI registered products in the past.

The description should include attributes related to appearance,
smell, taste and texture. The terms used for the attributes shall be
non-hedonic, discriminant, measurable, and not redundant.

It is advisable not to be too detailed in writing the description to
avoid excluding products with variations in defined attributes outside
the PDO limits. Only significant key attributes should be included.

C.2.2. Examples of sensory specifications

Specifications for sensory regulation should include a general sensory
description of the PDO product, but it could also include compliance
criteria (limits of conformity) for the certification of the product.
Idiazabal cheese is an example of European PDO food product
whose optimal sensory description and sensory compliance limits
for certification are included in the EU official regulation [12].

An appropriate sensory description of the product requires the
participation of sensory analysis professionals (see section 3 of the
Annex A of this guide). The decision to establish compliance limits is
not a function of the panel. The PDO Council or the competent
authority should establish such limits and compliance criteria.

Some appropriate organoleptic descriptions cited in the
eAmbrosia, the EU geographical indication register [13] and
examples of how to translate it into measurable sensory attributes in
the sensory evaluation scorecard for sensory control of the PDO
products are shown in Table 1.
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Table 1. Appropriate organoleptic descriptions found in the eAmbrosia, the EU
geographical indication register and examples of how to translate these into measurable
sensory attributes in the sensory evaluation scorecard.

Olive oil — Greece
Elaiolado Makris.

Organoleptic description
in the regulation

Colour: bright yellow-green, becoming golden yellow as
it matures. Aroma: medium fruity with a median of Mf >
4, with a scent of herbs, daisies and marigolds when the
olive oil is produced from semi-unripe olives, and a
dominant scent of camomile when the olives are ripe.
Notes of apple and almond harmoniously complement
the fruity aroma. Taste: well balanced, with a slightly bitter
aftertaste with median bitterness (Mb = 2-3), slightly
pungent with median pungency (Mp = 2-3), median
defect (Md = 0).

Justification of appropriate
description

Description includes attributes related to appearance,
aroma and flavour. The terms used are neither hedonic
nor redundant, and are measurable and apparently dis-
criminant. Acceptable intensities of descriptors are indi-
cated. It is however necessary to assure a definition of
the concept of well balanced.

Translation from organoleptic
description into measurable
sensory attributes in the
sensory evaluation scorecard

Colour: yellow-green.

Aroma: fruity (intensity), herbs, daisies, marigolds,
camomile, apple, almond.

Flavour (intensity): bitter, pungent, acid, no defects.
Aftertaste: bitter.

Baked dough — Croatia. VaraZzdinski klipié.

Organoleptic description
in the regulation

External texture: a smooth, firm consistency. Internal

texture: soft and tender. When consumed, has a crunchy
mouthfeel, with an initial impression of softness on the palate,
before melting in the mouth. It has a milky, slightly sour taste.

Justification of appropriate
description

Description includes attributes related to texture and
flavour. The terms used are neither hedonic nor redundant,
and are measurable and apparently discriminant.

Translation from organoleptic
description info measurable
sensory attributes in the
sensory evaluation sheet

Texture (intensity): smooth appearance, external and
internal firmness, softness in mouth and

crunchy.

Flavour: milky, sour (intensity).

Beer - Lithuania. KaimiSkas Jovary alus.

Organoleptic description
in the regulation

Colour: the colour ranges from golden yellow to golden
brown (amber). Appearance: the beer froths when poured
into a jug or glass, usually creating a tall head of thick,
white foam. Characteristic turbidity as result of the yeast
sediment. Nose: a notable aroma of yeast, bread,
caramel and fruit. Taste: an intense, malty beer taste.
Characteristic bitter taste of hops with a hint of yeast,
berries, caramel, hazelnuts, herbs and citrus fruit. If na-
tural honey is added, there is a hint of honey.

(Continues)
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Table 1. (Continuation).

Justification of appropriate
description

Description includes attributes related to appearance,
aroma, and flavour. The terms used are neither hedonic
nor redundant, measurable and apparently discriminant.

Translation from organoleptic
description into measurable
sensory attributes in the
sensory evaluation scorecard

Appearance: colour from golden yellow to golden brown
(amber), foam thickness, foam colour, turbidity.
Aroma: yeast (intensity), bread, caramel, fruit.
Flavour: malty (intensity), bitter, yeast, berries, caramel,
hazelnuts, herbs, citrus fruit, honey (intensity) if honey
is added.

Spirit drinks — Mexico.
Tequila.

Organoleptic description
in the regulation

Appearance: Light-, medium- or full-bodied, depending
on how long the tequila clings to the glass, creating ‘tears’
or ‘legs’. Colour: White tequila is crystal-clear and
transparent, with hints of silver. The colour of other
tequilas, which may be smoothened, ranges from straw
to dark straw, with golden-to-reddish or ochre hues; these
other tequilas are aged in direct contact with the wood
of common oak or holm oak barrels.

Aroma:

— White tequila: hints of fruity and floral citrus notes.

— Young tequila: wood aroma.

— Aged tequila: spicy aromas; slightly sweet, vanilla-
and butter-tinged tone.

— Extra-aged and ultra-aged tequilas: floral and fruity
aromas.

Flavour:

— White tequila: cooked agave and pronounced herbal
notes.

— Young tequila: presence of herbs, cooked agave, raw
agave, hints of wood.

— Aged tequila: soft, slightly sweet and fruity flavours;
slight bitterness and a slight-to-moderate impact from
the alcohol.

— Extra-aged and ultra-aged tequilas: dried fruit, spices,
vanilla, wood, caramel and smoke, with astringency.

Justification of appropriate
description

Description of the different typologies of the product

includes attributes related to appearance, aroma and
flavour. The terms used are neither hedonic nor redundant,
and are in general measurable and apparently discriminant.

Translation from organoleptic
description infto measurable
sensory attributes in the
sensory evaluation scorecard

Appearance: visual body (intensity), turbidity, colour
(hints of silver in white tequila; from straw to dark straw,
with golden-to-reddish or ochre hues, in other tequilas).
Aroma: fruity (intensity) and floral citrus (intensity), wood,
spicy, vanilla, butter, floral, fruity.

Flavour: cooked agave, herbal (intensity), herbs, cooked
agave, raw agave, wood (intensity), sweet (intensity),
fruity, bitterness (intensity), alcohol (intensity), dried fruit,
spices, vanilla, wood, caramel, smoke, astringency.
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The EU eAmbrosia database also contains organoleptic descrip-
tions, which are far from adequate. For example, in the case of a
product, we have found the following organoleptic description:
«Distinctive strong flavour meaning that you can enjoy it without
salting». Such terms are generic, hedonic and not measurable. Other
examples are the organoleptic description of the smell of a product as
«A floral and wet-stone palette of aromas that is complex but may be
described as neutral», or the sensory description of another product
as «Strong, with a balanced mixture of different smells». The sensory
terms of these organoleptic descriptions are not precise and thus not
measurable.

With inadequate organoleptic descriptions, it becomes very
difficult, even impossible, to develop a sensory scorecard for
determining compliance to PDO regulation, because there is not
clear communication of the sensory characteristics of the product.
Even when the organoleptic descriptions are fully adequate it will be
necessary to clarify the meaning of some of the terms before their
translation to sensory attributes in the sensory evaluation scorecard.
For example, «smooth» has different meanings and, if it is not clear
in the sensory description, it should be clarified to decide the
evaluation procedure (by sight, by hand, in mouth).

In addition, the translation of sensory attribute from original
language to other European languages carried out by the EU is done
by translators who are not experts in sensory science and thus may
not be satisfactory.

In conclusion, it is advisable that when the documentation is
prepared for the application of a Geographic Indication to the
European Union, the organoleptic description is revised by an expert
with knowledge of sensory analysis.

In any case, there are always three questions that we must answer
with each candidate term to be included in the sensory evaluation
scorecard: Can it be defined? Can it be measured? Can we find
sensory references to clarify the sensory concept to the sensory
assessors?
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Guidelines for Sensory Analysis of Protected Designation of Origin Food Products and Wines

Sensory evaluation to establish compliance of PDO products in relation with the sensory description in their official
specification is a legal requirement for certification according to EU Reg. 1151/2012. Standard methods do not
exist, and there are only a few scientific contributions in this area, which makes the task difficult. The wide diversity
of methods and practices used creates the need for harmonisation to avoid unfair competition. The European
Sensory Science Society (E3S) has become an EA recognised stakeholder, collaborating to prepare guidelines for
the harmonisation of methodological approaches and technical criteria to achieve greater uniformity in sensory
practices for PDO product evaluation. The purpose of these guidelines is to establish criteria for the development

of methodology for sensory analysis of PDO food products and wines.
U
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The European Sensory Science Society (E3S) is a non-profit organisation established in Florence (Italy) on the
12th of May 2011 by thirteen promoting partners, the national sensory societies of Austria, Denmark, Italy, Finland,
France, Germany, Norway, Spain, Sweden, Switzerland, The Netherlands, United Kingdom and Ireland.

The goal of the association, concerning general interest and social utility, is to gather, within a single organisation,
the European Sensory Science Society (E3S), all national organisations that deal with sensory science and
operate in European countries.

Mission: Facilitate the growth of Sensory Science; Promote co-operation, shared goals, integration of activities and
knowledge, information exchange amongst national sensory science organisations in Europe; Establish, maintain
and enhance the professional status of sensory scientists; Develop and disseminate research, innovation and
education in sensory science.
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