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Abstract: In light of the increasing interest in the economic and socio-political impact of the ‘tradi-
tional food’ trend, it is essential to understand the determinant factors that lead to traditional con-
sumer choices. The standardization of sensory quality evaluation methods marks the pressing need
for food product certification, particularly foods with specific sensory characteristics, such as those
with a Protected Designation of Origin (PDO). Consumer perception of particular foods, especially
for foods that are culturally and socially contingent, such as cheese, must be understood as both a
psychophysical reflex and a learned social practice. Consumers create their own perceptions based
on the overall intrinsic or extrinsic cheese characteristics, mainly sensory characteristics that reflect
others’ attributes. These characteristics are normally linked to the specific cheese manufacture
process. Some patents propose the use of adapted cheesemaking equipment (EP1982582A2), suit-
able for the manufacture of small-scale cheeses, such as some PDO cheese.

Thus, sensory evaluation of any kind of cheese is based, in the initial phase, on knowledge of the
sensory methods for cheese evaluation and, in a second phase, on the familiarity of the cheese char-
acteristics and verbalization of desirable and undesirable attributes.

This paper presents a case study based on the traditional food product, Evora cheese, assembled
with PDO cheeses, whose sensory and physicochemical quality attributes are essential in order to
obtain this designation and ensure the genuine properties that characterize them, as well as ascer-
taining exactly how they are perceived and further accepted by the consumer.
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1. INTRODUCTION

Understanding food choices involves understanding how
consumers perceive food and how the diverse points of per-
ception (sensorial, psychological, socio-economic) drive that
choice. The main driver for human food is obviously hunger,
but what we choose to eat is not determined exclusively by
physiological or nutritional needs. The choice of food is a
dynamic process built upon several determinants, namely (1)
biological determinants (such as hunger, appetite and sen-
sory aspects), (2) environmental determinants (such as cul-
tural, social and economic environment) and (3) individual
determinants (such as age, gender, personality and food ex-
perience) [1].

Regarding biological factors, when asked, most people
say that their food choices are largely determined by taste, in
other words, flavour, which includes smell and oral percep-
tion. Sensory-affective responses to the taste, smell, eyesight
and texture of food are a major influence on food preferences
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and choices [2]. Palatability is proportional to consumer
preference when eating a specific food. It is dependent on the
sensory properties of the food, such as taste, smell, texture
and appearance. Sweet and high-fat foods have an incontest-
able sensory appeal. In this context, sensory food-related
characteristics, especially taste, are identified as one of the
main determinants of food consumption [3].

The environmental factors include a set of external influ-
ences on the individual, resulting from factors that occur in
their surrounding environment, which includes social, cul-
tural, economic and other contexts [4]. Cultural factors have
been reported to be one of the main factors underlying food
choices [5-7]. Food consumption has a strong cultural com-
ponent, as foods can be regarded as social vehicles that have
moral significance and allow people to make social distinc-
tions and establish social relationships [8]. Another example
of cultural influence is related to religion, which is a deter-
minant factor for certain types of foods and beverages [4].
Demographics, circumstances and habits interact with con-
sumers’ food purchasing behaviour, reflecting the increase in
the consumption of local products, which leads us to per-
ceive the purchasing decision attitude [9, 10].
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In relation to the social context, Hetherington and col-
leagues [11] showed that eating with family or other ac-
quaintances increased the energy intake associated with food
consumption, compared with people eating alone. The role
of other people in this regard is much important, as they may
help in choosing what is adequate or “ideal” to eat in a cer-
tain situation and contribute towards maintaining regular
eating patterns and an adequate diet [12].

Another important factor is the accessibility of resources
with regard to food choice. As such, limited financial re-
sources may restrict the purchase of certain food products;
physical and mental incapacity, transportation constraints,
architectural barriers and living in a rural area may serve as
obstacles that prevent people from having access to favourite
food products and determine the purchase of alternatives of
varying suitability, which in turn may influence habitual
preferences [4]. Numerous scientific studies have been pub-
lished on the concept of local food, consumer perceptions
and consumers’ willingness to pay for local food [9, 10].

In addition to external influences, there are intra-
individual processes (cognitive, affective, behavioural, sen-
sorial, physiological) that, in interaction with environmental
processes and with the characteristics of food products, also
determine preferences, choices and behaviours. In this con-
text, individual factors such as age, gender, an individual’s
personality may have an impact on preferences and choices.
Furthermore, different levels of knowledge and experience
with regard to food-related issues may induce different types
of behaviour in relation to food [1]. The role of attitudes
concerning certain types of foods (e.g. their perceived bene-
fits) is evident, as these may determine a positive, neutral or
negative tendency towards certain food products [4, 13].

The purpose of this work is to review the relationship
between consumer choice, preference for locally produced,
traditional or culturally significant food and the intrinsic and
extrinsic determinants that lead to the consumption of PDO
food products. In this case, cheese is the regional food prod-
uct under discussion, with the focus on Evora cheese. As
such, this study emphasizes the relationship between the
sensory evaluation, and cheese composition, which deter-
mines the emergence of consumer attributes and is important
for understanding both consumer liking and consumer sen-
sory perception.

2. CHEESE SENSORY EVALUATION

The sensory analysis of foods that are locally or organi-
cally produced, which are traditional, or culturally signifi-
cant in some way presents a particular challenge. Several
studies have examined the relationship between consumer
perception or preference and extrinsic qualities, which are
incorporated into the product through the production, for
these kinds of products [14, 15].

The sensory evaluation of the cheese is based on the fol-
lowing three main attributes: appearance (shape, size, colour,
eyes/holes), texture (firmness/hardness, cohesiveness, elas-
ticity, adhesiveness and viscosity) and flavour (odour, taste
and aroma) [16].

Appearance of a cheese is one of the purchase decision
factors and is based upon its shape, size and packaging. The
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appearance and colour of the cheeses are characteristics as-
sessed by sight and are key features of the attractiveness of
the product. The appearance of the cheese comprises geo-
metrical characteristics (shape, dimensions, weight) and
macro-structural features (presence of eyes, cracks, stains).
These characteristics are generally associated with specific
operations that take place during the cheese-making process,
the microbiological quality of the milk and/or cheese, the
ripening conditions and certain metabolic effects that occur
during the manufacturing process and/or maturation [17]. In
terms of the shape, the cheese may be described as spherical,
conical, tubular, round-cut or oval, cylindrical (flat side
stages, rounded side stages, concave or convex), tall, short,
long, parallelepiped (square section or rectangular section
(square or rounded edges)) or pyramid trunk. For example,
all Portuguese PDO cheeses are cylindrical [18].

With regard to the interior appearance of the cheese, the
colour (intensity and uniformity), rind (thickness and
connecting the folder), appearance (evenness, oiliness,
humidity, presence of crystals) and eyes (number, size,
shape, distribution) are all taken into consideration. Cheese
colours naturally range from snow-white to deep yellow.
Orange cheeses, such as Cheddar, are coloured with annatto
— a tasteless, odourless natural vegetable dye — during
manufacturing. The eyes may be mechanical or biological.
Eyes of mechanical origin are the result of technological
practices, whether desired or not. They have small rounded
cavities with irregular edges and variable sizes. Eyes of
biological origin are the result of the activity of
microorganisms present in the cheese [19].

Cheeses may be rindless, display natural rinds or possess
rinds that are produced by harmless mould. A rind varies in
texture, thickness and colour. The rind zone is more or less
dense depending on the duration of maturation. Cheeses that
have ripened over time have thicker scabs. The colour of the
rind is an indication of its variety, condition and quality. In
all cases, the colour should be characteristic of the cheese
type. Some cheeses have a rough, thick crust. This is due to
salt drying on the surface and to changes in the coagulation
process [20].

The rate of water release from the cheese varies accord-
ing to salt content, so indirectly the salt is one of the factors
involved in the external surface appearance of the cheese.
Due to their degree of dehydration and high salt content,
very ripening cheeses are usually smaller, sometimes with an
irregular external surface, but have high energy conservation.
Their appearance seems to be due to the heterogeneous proc-
ess and extent of dehydration [20].

For each cheese type, and traditional cheeses are no ex-
ception, there is an expected dominant textural attribute.
Thus, textural characterization is crucial as a first step in
defining how uniform in quality, and thus how successful the
cheese will be compared with similar products that may be
chosen as an alternative by consumers. During cheesemak-
ing, factors such as temperature, coagulation, pH, humidity,
fat and salt content contribute to the texture of the final
product. For example, a high curd temperature leaves the
curd springy and the resulting cheese will be rubbery,
whereas a lower milk pH at the time that the coagulant is
added results in harder cheeses [21].
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The aroma and flavor of a cheese are the combination of
a number of substances (amount and ratio) present in cheese.
The diversity of substances which are present in cheese is
explained by the complexity of the substrate, constituted by
fat, protein and soluble in milk compounds but also the vari-
ety of enzyme systems able to act on this substrate. In fact,
the mechanisms of formation of these compounds are mainly
enzymatic, while the complexity of the microbial flora con-
tributes to this diversity [19]. The most characteristic cheese
odours are fruity, salty, spicy and bitter. Cheese with high
humidity and a low salt level may allow the development of
undesirable microorganisms and the development of unde-
sirable odours and tastes. On the other hand, a high salt con-
tent and low humidity contribute towards preventing the oc-
currence of unpleasant tastes [20].

3. METHODOLOGIES OF SENSORY ANALYSIS:
MAIN GUIDELINES

Numerous sensory evaluation methods and consumer
testing ideologies are available, but some versions are ap-
plied based on three main aspects: the goal of the study, the
samples, and the attribute to be evaluated. These determine
the type of test, scale, assessors and the overall design of the
experiment [22-24].

Several internationally accepted standards for general
methods of sensory analysis available in highlighting: gen-
eral guidance (ISO 6658, 2005, ISO 11132:2012), sensory
vocabulary (ISO 5492, 2008), test room (ISO 8589, 2007),
assessor’s selection, panel training and monitoring proce-
dures (ISO 8586-2012), sensitivity of taste (ISO 3972,
2011), hedonic tests (ISO 11136:2014), texture profile (ISO
11036:1994), and shelf life and food control (ISO 16779,
2015, ISO/CD 20613).

Sensory evaluation tests may be divided into two classes:
affective and analytical tests. In affective tests, consumers
have to answer questions like “Which product do you pre-
fer?” or “Which product do you like?”. Affective tests re-
quire a much larger panel size than analytical methods in
order to ensure greater confidence in the interpretation of the
results [23, 25].

The analytical tests are discrimination (or difference) and
descriptive tests. Discrimination tests can be used to deter-
mine whether products or characteristics are different among
samples (e.g. are products different?). The most common
discrimination methods include the triangle test, the paired
comparison test, ranking test and the duo-trio test. De-
scriptive tests are used to provide more comprehensive prod-
uct profiles asking panellists to identify the different charac-
teristics within the product and quantify characteristics (how
much; how are they different?). A trained panellist must be
used for descriptive tests. There are several different meth-
ods of descriptive analysis (Table 1), including the Flavour
Profile Method, Texture Profile Method, Quantitative De-
scriptive Analysis, the Spectrum method, Quantitative Fla-
vour Profiling and Free-choice Profiling [26].

There are three types of tests which can be used to an-
swer some practical questions: profile, scaling and ranking
[24,27].
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Nowadays, more advanced sensorial methods are used,
especially with populations that cannot provide written or
accurate verbalization of consumer perception [28, 29]. The
methods of measuring emotion with questionnaires or gaug-
ing facial emotions via software, comprising autonomic
evaluations and brain imaging methods as well as oral and
visual self-reporting measures, are becoming more frequent
in sensorial consumer tests applied to children, with the pri-
mary aim of understanding how consumers’ emotional an-
swers may be associated with the output of sensory analysis
tests [28, 29].

4. FOOD CHOICE: THE PARTICULAR CASE OF
PDO CHEESE

The quality of a cheese, according to Gilles and Law-
rence [30], is determined by its visual appearance and tex-
ture, and essentially set by its smell and taste characteristics
(taste and smell). The quality attributes of cheese are deter-
mined by its physical biochemical, microbiological and sen-
sorial characteristics. The relative importance of these char-
acteristics varies according to the type of cheese and is sub-
ject to the production system that determines to the specific
features of such cheeses [31, 32].

Protected Designation of Origin (DOP in Portuguese)
registration is a system that protects cultural and gastronomic
heritage, ensuring the product’s origin and uniqueness. PDO
Portuguese cheeses are made using traditional, well-
established cheesemaking processes, as described in the
Malcata patent (EP1982582A2) [33], and are typically
named after the region where they are manufactured. The
product must have qualities or characteristics, which are de-
termined by the region of production. The production and
processing follow strict specifications established through
traditional and ancestral know-how [21, 34, 35].

Some consumers of regional products are ready to pay
a significant premium for a regional product with a pro-
tected designation of origin. This can partly be explained
by their attitude towards the PDO/PGI (Protected Geo-
graphical Indication) protection label, which in turn is
significantly influenced by the perception of the label,
associated with quality, economic support, price and a
specific oral sensation. A regional product of this kind is
more likely to be consumed by consumers living in the
region of origin of the product. Consumers consider such
products as having higher value and buy them knowing
the country/region of origin, but generally, only a small
portion of the population understands what such a label
means [36, 37].

The standardization and accreditation of sensory quality
evaluation methods are crucial for the certification of food
products, particularly those with specific sensory characteris-
tics and those with a PDO [38]. PDO food products need to
gain the acceptance of consumers while at the same time
respecting their sensory quintessence. In many cases, these
producers are small enterprises, being economically impos-
sible for them to develop and introduce systematic quality
control on the end product based on hedonic and analytical
information [39, 40].
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Table 1.
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Methods of descriptive analysis.

Test

Description

Discrimination Tests

Paired comparison test

Samples are presented in pairs for comparison and detection of differences or preferences. The main advantage of
this test is its simplicity and less sensory fatigue.

Triangle test

Simultaneous presentation of two equal samples and one different, which is intended to identify. It is an applied
test when it is desired to identify small differences between samples.

Duo-trio test

Three samples are presented to the taster, one of which is identified as a reference, and the other two are ran-
domly coded, asking to identify which of the samples is the reference.

Ranking test

Simultaneous presentation of several samples to the panellists, who must arrange them in order (increasing or
decreasing) according to their preference or intensity of the characteristic being analysed.

Descriptive tests

Flavour Profile Method

A panel of four to six panelists, trained to precisely define the flavours of the product category in a 2-3 week
period. The selection criteria for the panel are particularly rigorous. The panel is then exposed to a wide
range of samples in the product category and during training panelists review and refine the flavour vocabulary.
Term definition and reference standard selection also occur during the training and the temporal order of attrib-
utes is recorded.

Texture Profile Method

The technique aims to allow the description of texture from first-bite through complete mastication and also
accounts for the temporal aspect of attributes. rated on scales to cover the range of sensations in foods, and scale
points are anchored with specific food products.

Quantitative Descriptive Analysis

10 to 12 panellist is used, for the description and quantification of all the sensorial attributes of a product.

Spectrum method

This method also known as "Universal Scale", is a universal descriptive tool based on the use of absolute refer-
ences for all type of products. It requires a long training period, whose length depends on the number of descrip-
tors and consequently the references to be used.

Quantitative Flavour Profiling

This technique concentrates on the description of flavour only, the descriptive language used is a common stan-
dardized flavour language developed by a panel of 6-8 people.

Free-choice Profiling

This method differs from the previous ones by the way the descriptors are established, where each taster develops
and uses his own list of descriptors respecting an evaluation protocol defined by the panel leader. It thus allows
solving problems resulting from cultural differences of the panellists in which different terms are used for the
same sensory perception, based on the assumption that panelists do not differ in their perceptions but merely in
the way in which they describe them. The distinct advantage is the avoidance of panel training, participants need
only to be able to use a scale and be consumers of the product under evaluation.

Sensory evaluation methodologies are essential in guar-
anteeing the quality, protection and promotion of PDO food
products [41, 42].

To establish the sensory quality of a PDO food product
and to define a process for its assessment, it is essential to
connect scientific and market knowledge with area knowl-
edge (kind of enterprise, production systems, product refer-
ence and product variability). The sensory laboratory staff
and the sensory assessors should have training meetings to
establish a specific attitude towards progress, both in terms
of sensory reference definition and the evaluation method.
The members of this group are a decisive element in ensur-
ing the success of this task and should incorporate internal
assessors or a mixed (external/internal) panel of assessors
(e.g. processors, restaurateurs, gastronomic critics, consum-
ers, supermarket sponsors) [38].

Moreover, the acceptance of sensory evaluation practices
for PDO cheeses may provide strategic support that will help

to preserve the uniqueness of each PDO cheese. With their
specific characteristics and biodiversity, such designations
encourage the rural population to remain where they are,
especially in marginal areas.

In addition, this opens up the possibility for a new gen-
eration to foster an enterprising spirit of innovation and cre-
ate added value, without losing their authenticity.

4.1. The Particular Case Of Evora Cheese

Evora cheese has been a PDO cheese since 1994. It is a
farmhouse-style cheese made from raw ewe’s milk, in the
Alentejo region of southern Portugal. The cheese is ripened
for at least 30 to 45 days, achieving a semi-hard or a hard
consistency, with 6-8cm diameter and a weight of 60-90g
(small size) or with a 12—-15cm diameter and a weight of
120-300g (medium size). In the past, the small-size cheeses
were produced for socio-economic reasons. According to
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Rivara, [43] they were made to be used as a daily payment to
rural labourers.

The extensive system of sheep’s milk production, the
manufacturing process and the ripening conditions provide
chemical and sensorial characteristics which contribute to the
specificity of Evora cheese. The variability of milk composi-
tion, differences in salting procedures and uncontrolled storage
conditions were a source of heterogeneity that affected cheese
quality. These conditions determine the size characteristics,
shape, texture and smell/taste flavour that influence the buy-
ing decision (food choice) and appreciation of consumers.

Research has been carried out to address Evora cheese
and discriminating factors that confer specific characteristics,
as perceived by a sensory panel and consumers [44].

Sensory evaluation of PDO Evora cheese was performed
by an internal panel of 11 trained assessors (9 women and 2
men, aged 30-55) who belonged to the staff of the ICAAM
(Institute of Mediterranean Agricultural and Environmental
Sciences). They were selected in accordance with interna-
tional standards (ISO, 8586-1:1993; 8586-2:1993; EA-4/09-
Acreditation for Sensory Testing Laboratories; NP EN
ISO/IEC 1725:2000) and carried out a quantitative descrip-
tive sensory analysis as reported by Piggott [16].

The typical flavour of sheep’s cheese produced in the
Evora region is, according to the panel’s assessment of over-
all flavour, associated with a high intensity of piquant, ewe’s
milk flavour, with a salty taste and a low intensity of an acid,
bitter taste and a musty, rancid flavour. Nowadays, consum-
ers that know the characteristics of the “genuine” Evora
cheese appreciate the hard, intensely flavoured cheese, but
“mainstream” consumers tend to choose the semi-hard and
less intensely flavoured versions, particularly those with a
piquant ewe’s milk flavour [17].

A biochemical approach to Evora cheese has shown
some evidence that may correlate with cheese sensory per-
ception and possibly explain certain attributes that determine
this food choice by some consumers.

Evora cheese is characterised by high levels of lipolysis,
compared with low proteolysis, presenting extremely high
concentrations of fatty acids, esters and ketones responsible
for the flavour intensity. Volatile components were detected,
including terpenes, phytenes, limonene and indol, which are
normally associated with cheese produced from the milk of
grazing ewes [17].

The intensity of the proteolysis reached a maximum
within the first month of maturation (like Fiore Sardo
cheese), but afterwards, there was a decrease in parallel with
a decrease in moisture and an increase in NaCl content. The
concentration of amino acids is not very high compared with
other known cheeses. The profile of amino acids allows dis-
crimination, although not in a very obvious form, in terms of
the age of the cheeses, the manufacturing period and the type
of rennet used [17].

Lipolysis is very intense throughout the maturation pe-
riod, and the development of a piquant taste was typically
observed, as in Fiore Sardo manufactured with rennet paste.

According to the results of the volatile components
analysis, Evora cheese is characterised by high lipolysis,
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presenting extremely high concentrations of fatty acids and
considerable concentration of esters and ketones, which is
also the case with surface-mould-ripening cheeses (e.g.
Camembert) and blue-veined cheeses (e.g. Roquefort). These
could indicate the determining role of yeasts and moulds in
lipolytic activity in Evora cheese. They present components,
although with very low levels of terpenes, phytenes, li-
monene and indol, they present components that are nor-
mally associated with cheese manufactured from the milk of
grazing ewes. As such, this component could be considered
to contribute towards making the method of producing Evora
cheese unique.

The coagulation process with Cynara cardunculus L. for
cheese-making is considered one of the most important fac-
tors in the quality of traditional Portuguese ewe’s milk
cheeses [45]. Cynara Cardunculus extract is the allowed
rennet used by this PDO cheese, giving some specific fla-
vours. In Evora cheese processing, sheep cheese manufac-
tured with Cyanara cardunculus extract differs from sheep
cheese made using animal rennet essentially in terms of the
intensity of ewe flavour and the “typical flavour” (higher
with Cynara Cardunculus). This sensory perception is sup-
ported in biochemical terms by the free fatty acids (FFA)
profile (particularly short and medium-chain fatty acids) and
components such as 3-methyl propanoic, 2-methyl butanoic,
3-methy butanoic (products of amino acid catabolism). Re-
sults of proteolysis were less evident on the basis of WSN
(water soluble nitrogen), but significant effects were ob-
served for TCA-soluble nitrogen, and amino acid profiles
and their effect are greatly increased at 30 days (as lipolysis),
while after 60 days the differences are less pronounced [17].

CONCLUSION

The food choice and consequently the consumer ’s food
reflect responses to a range of factors, not only based on
physiological or nutritional requirements but also associated
with biological, social, cultural, economic, individual deter-
minants and sensory characteristics of the food products. In
particular, when analysing the factors that motivate the deci-
sion and choice of PDO food products, we found that factors
such as region, hand-made manufacture, family background
issues, previously acquired information about the product
and food habits are decisive in the food choice process.

The methodology used to evaluate the sensory properties
of the food are an essential tool for assessing or predicting
the food perception faced by different population groups. It
is not unexpected that the emergent developments in food
sensory analysis attempt to reproduce the consumer’s per-
ceptions and how diverse points of perception drive PDO
cheese choices. In addition, sensory characteristics which
can be etymologically recognised as unpleasant in PDOs
may be recognised as pleasant, specific and differentiating
for this kind of food. According to the Evora cheese panel’s
assessment, the perception of overall flavour is assumed as
the “typical flavour”, associated with a high intensity of pi-
quant, lower ewe/animal flavour, moderate salty taste, and a
low-intensity acid, bitter taste and musty and rancid flavour.

Nowadays, the market that is familiar with the character-
istics of “genuine” Evora cheese appreciates its hardness and
intense flavour, but “mainstream” consumers opt more for
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the semi-hard variety with a less intense flavour, and less
piquancy in particular.

Hence, the consumer perception and a PDO food product
may be assumed as a mix of socio-cultural learned practice,
individual determinants and sensory characteristics.

CURRENT & FUTURE DEVELOPMENTS

Ensuring the nutritional quality aspects and the typical
sensory characteristics are an important corporate goal that
allows Evora cheese to increase in popularity with the con-
sumer. This is the case of PDO products that need to acquire
the acceptance of consumers while at the same time respect-
ing their typical sensory attributes. The standardization and
accreditation of sensory quality evaluation methods are
needful for the certification of food products, with specific
sensory characteristics, such as those with a protected desig-
nation of origin (PDO). We are certain that, the descriptive
methodology of sensory analysis still stands as the most
powerful and flexible tool, giving detailed information on all
of a products’ sensory properties in order to achieve a profile
of products on all of its perceived sensory characteristics. In
the future, it is predictable that descriptive analysis will be
used increasingly for an extensive range of end uses than
ever before. Considering this, it is crucial that investment
continues in the development of descriptive analysis that
challenges traditional ideas in order to guarantee optimal
potential is gained from this method in the future.
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