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Highlights:

e The acceptability of different traditional pork products from four autochthonous pig
breeds of three European regions was evaluated following a standardized common
protocol.

e Expectations on traditional and innovative pork products with respect to standard and
premium controls were higher when consumers were acquainted with the local
production system.

e Sensory quality had a relevant role on the preferences of consumers

Abstract

The aim of the study was to ascertain the acceptability of Traditional (T) and Innovative (IT) pork
products by European consumers considering also the influence of the sensory properties. The
tests were performed in Barcelona, Bologna, Toulouse and Zagreb, with products from
autochthonous pig breeds Porc Negre Mallorqui (patties), Cinta Senese (dry-fermented sausages),
Gascon-Noir de Bigorre (dry-cured hams) and Turopolje (dry-cured hams), respectively. The
methodological approach relied on the expectancy-disconfirmation model and the assimilation
theory (blind, expected and informed tests). All consumers had a similar behaviour: higher
expectations of T and IT differentiating them significantly from the remaining products, except
in Barcelona test, because consumers in this city were not acquainted with the production system.
Innovation in T products focusing on healthy and process innovation highlighted the need to
provide information about the breed and the production system, but we can conclude that the

sensory quality had a significant role on the preferences of consumers.
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1. Introduction

Traditional food products are, in general, an important element of regional identity and culture.
The term "traditional" is not always understood in the same way in all countries (Guerrero et al.,
2012), and often, the differences in consumer acceptability between local / traditional and
conventional products are not clear. Several authors have noted that there are also differences in
the perception of Innovative and Traditional concepts according to the context in which they are
used, for example, between rural and urban populations or between the North and the South of
the European continent (Guerrero et al., 2009). In 2006, the European Commission issued the
following definition of "traditional” related to food: "Traditional means that it comes from the use
in a market of a community during a period that has been transmitted from generation to
generation, the period is generally attributed to a human generation, at least 25 years". These types
of products contribute to the development and sustainability of rural areas by protecting them
from depopulation based on the potential differentiation of products and producers. Production of
traditional food products, especially those of animal origin, is often closely related to less
intensive production systems that typically rely on local resources and, as such, play important

roles in the maintenance of the natural environment, including the native breeds of livestock.

Typically, traditional meat products often have high fat and salt contents in comparison with
conventional products (Garbowska, Radzyminska, & Jakubowska, 2013; Halagarda, Kedzior,
Pyrzynska, & Kudetka, 2018). In addition, smoking has been used for centuries for the
preservation of meat in some European regions. In traditional meat processing, which is generally
carried out by small and medium low-tech artisanal enterprises, old-fashioned smoking
procedures (i.e., products are exposed to smoke in the same chamber where smoke is generated
by pyrolysis of wood) are still largely used. Hence, traditional meat products may additionally be
associated with greater exposure to potentially unhealthy substances from the smoke (Andres,
Barat, Grau, & Fito, 2008; Phillips, 1999). In fact, a recent study with Croatian consumers
indicated that controlled smoking conditions was the best accepted health related innovation of

traditional meat products with the least negative impact on perceived traditional character of
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product (Karolyi & Cerjak, 2015). Innovations in traditional pork products aiming at improving
their healthy or sensory quality properties could contribute to maintain or expand their market

share and availability.

The information given to consumers on the impact on health or any other quality dimension may
influence their acceptability of meat products (Carrillo, Varela, & Fiszman, 2012; Schouteten et
al., 2016). The correlation could be positive, but in some cases, the correlation could lead to a
lower or negative expectation of the sensory experience (Norton, Fryer, & Parkinson, 2013). In
this sense, the way in which consumers perceive information, which is strongly affected by
personal attitudes, could turn information into a barrier of negative expectations and reduce the
hedonic value for buyers. The methodology, called the expectancy-disconfirmation model
(Oliver, 1980) was followed due to its capacity to analyze the impact of information on
consumers’ liking (Kallas, Martinez, Panella-Riera, & Gil, 2016; Napolitano, Caporale, Carlucci,
& Monteleone, 2007). This methodology combines both sensory (intrinsic) and extrinsic food
attributes and is based on the comparison of blind, expected and informed tests of products by
consumers (Deliza & Macfie, 1996). It makes it possible to investigate if and how information
(informed test) about the product (e.g., origin, processing duration, fat content, etc.) potentially
influences consumer liking. The influence of information on the local production of the pig breed
and the production/feeding system on consumer expectations was also reported by Cerjak,
Karolyi, & Kova¢i¢ (2011) and Cerjak, Petréi¢, & Karolyi (2017) and can be taken as a

differentiation tool in the marketing of traditional pork products.

The aim of the study was to ascertain the acceptability of the Traditional (T) and Innovative
Traditional pork products (IT) from four autochthonous pig breeds by consumers, considering the
influence of the sensory properties, the expectations and the information about the product given

to them.
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2. Material and methods

In the present study, four consumer sensory tests were performed with four different
autochthonous pork chains: Porc Negre Mallorqui (PNM, Barcelona, Spain), Cinta Senese (CS,
Bologna Italy), Gascon-Noir de Bigorre (NB, Tolouse France), Turopolje (TRP, Zagreb, Croatia).
The studies included traditional pork products or products made from native breeds in a traditional
and innovative way. Consumption tests were conducted in four cities that were identified as
potential new markets / niches for each autochthonous breed and represent three different
European regions: the West (France), the South (Spain and Italy) and the East (Croatia), in the
context of the EU-H2020 project TREASURE. All consumer studies in the different cities were
carried out following the same design and methodology to maximally standardize the conditions
and to achieve the common objective of the TREASURE Project (WP3.3), which is the
determination of consumer acceptability and preference for Traditional pork products (T), and
Innovative Traditional (IT) pork products, in cities that are identified as potential new markets for
three European regions. The products evaluated in each city were different and based on the
autochthonous pig breeds and production systems. The innovations were developed based on
traditional products or products made in a traditional way and originating from each region and
native breed considered. The T and the IT products were also compared with one or two additional
products obtained from commercial types. The first product was with “conventional quality” that
met the minimum production standards. The second product was with “premium quality” with

premium quality production standards.

The general details of the sample preparation, serving procedures and instructions for consumers

were:

e All portions were prepared the same day of the test, separated per lots and stored
according to product characteristics until the time of the test. At least two persons were

responsible to prepare and distribute all the servings during the eating evaluation.
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e It was extremely important to check the shape and size of every portion in order to
homogenize the samples to taste.

o Several plates with pre-printed stickers with sample codes were prepared for each serving.

2.1 Products

The products evaluated for the four autochthonous breeds are summarized on Table 1.

2.1.1. Porc Negre Mallorqui (PNM) patties, Barcelona

Porc Negre Mallorqui-based patties made in a traditional way following a traditional receipt from
a butcher (mixture of fat and meat from shoulder and ham), were evaluated by consumers in
Barcelona as a traditional product. Two innovations to enhance human health were also designed
by incorporating natural ingredients that contribute to an improvement of health: 1) a source of
fibre (porcini mushroom) that contains beta-glucan, which reinforces the immune system
(Cheung, 1998; Rop, Mlcek, & Jurikova, 2009) and 2) a source of antioxidants (berries) may
reduce sucrose digestion and absorption leading to delayed glycemic response (Ganhao, Estévez,

Kylli, Heinonen, & Morcuende, 2010; Torronen et al., 2013) .

In each test, the equivalent conventional and premium products were included.

The formulation of the patties (1000 g basis) for the five groups was composed of 881.2 g of
minced meat, 18 g of salt, 0.3 g of sulphite, 0.5 g of ascorbic acid, 100 ml of pasteurized egg. For
the 1T1, 10 g of fungi porcini as natural fibre and for 1T, 20 g of blue berries as natural
antioxidants, were respectively added, and the amounts of meat were 871.2 g and 861.2 g. The
average fat content was of 16.4% of the total composition. Each individual patty average weight
was 120 g. The patties were prepared a maximum of two days before the trial and kept

refrigerated.

The cooking of the patties was performed the day of the test in a kitchen on the premises and just

prior to each consumer session (10-12 consumers/session). Patties were cooked in groups of three
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on a grill until a core temperature of 78 °C was achieved (approximately 5 min). Each patty was

split in 4 equal pieces, which were given to four consumers.

Consumers were in individual sensory booths and received the coded samples in a monadic way
following a pre-established design. They were asked to rinse their mouths with water and eat non-

salted toast before each sample.

2.1.2. Cinta Senese (CS) dry-fermented sausages, Bologha

Cinta Senese dry-fermented sausages are a traditional product for this breed. To improve their
healthiness, the innovation proposed was aimed to replace sodium nitrite with natural
antioxidants. The T and IT were manufactured following the traditional recipe in an industrial
plant. Ingredients consisted of 80% of minced pork lean and 20% of subcutaneous backfat from
Cinta Senese pig breed, salt (2.3%), sucrose (3.5%) and black pepper (2 %). Thirty ppm of sodium
nitrite (E250) were added to the first (T) products, while 10% of natural antioxidants mixture was
used to replace sodium nitrite in (IT) products. Natural antioxidants mixture was made of grape
seed extract, hydroxytyrosol (extracted from defatted olive pomace) and tocopherol. The mixture
had a double antioxidant-antimicrobial action. Fresh sausages, after being weighed, dried at 28°C
and RH 85% for 4 days and then they were ripened for 21 days (T 13°C, RH 70%). Dry-fermented
sausages were stored two days at 4°C before the consumer study. In addition, two other types of
dry-fermented sausages were bought to compare (T) and (IT) to a conventional product and a
premium product. Each sausage was sliced in 0.5cm-thickx2cm-diameter slices and served at
room temperature (20°C). Consumers were in an equipped laboratory with individual cabins and
invited to eat a cracker and drink a glass of water between samples (IBIMET-BIOAGRIFOOD

Department CNR, Bologna).

2.1.3. Noir de Bigorre (NB) dry-cured hams, Toulouse

The Noir de Bigorre (NB) Protected Designation of Origin (PDO) dry cured hams, produced in
the south-West of France from pure Gascon pigs (Mercat, Lebret, Lenoir, & Batorek-Lukac,

2019; OJEU, 2017a, 2017b), were considered in the French case study. NB-PDO ham with 24
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months processing duration, corresponding to the usual processing time for this product, was
considered as (T). Innovation consisted in extending processing time with 12 additional months
during the ripening period, leading to 36 months processing for (IT), with the aim to enhance the
sensory quality (texture, odour, flavour) of the products. T and IT were produced by the Noir de
Bigorre chain according to PDO requirements for pig production and ham processing (OJEU,
2017a, 2017b). Dry-cured hams from Iberian crossbred pigs (50% Iberian, 50% Duroc),
purchased in a fine food shop, were used in the consumer test study as premium quality product
(Table 1). There was no conventional product (Standard Quality) in this consumer study due to
the very high discrepancy in eating quality of Premium and PDO products compared with

conventional, which is related to a different market sector.

The study was conducted in Toulouse, with 124 consumers divided in 9 sessions. All products
were prepared in a same manner : 1.3 mm thick ham slices (from 2 to 3 different hams for each
kind of product) were prepared with a slicing machine in the larger part of the ham including both
the Biceps femoris and Semimembranosus muscles and external fat; then transversal “strips” of
around 3 cm width including both muscles and external fat were cut, settled on a tray and stored
at 4°C under vacuum, 10 days before the sensory tests. According to requirements of NB chain
for T and IT, and of fine food shop for Iberian hams, ham slices packs were placed at serving
temperature (18°C) 1 h (T and IT) or 2 h (Iberian) before start of each sensory session. For eating
tests, ham slices were placed on plastic plates and distributed to consumers following a monadic
distribution and pre-defined random order assigned to each participant, taking care of distributing
trips of similar aspect between consumers, and within each consumer for blind and informed

liking tests. Consumers were asked to rinse their mouths with water between two tastings.
2.1.4. Turopolje, (TRP) dry cured hams, Zagreb

In study with Croatian consumers the dry-cured hams made from autochthonous Turopolje pig
breed were evaluated. For traditional production (T), cooled raw hams (n=5) were shaped and
manually salted with the mixture of commercial curing salt and spices (black paper, garlic and

red pepper), stacked on piles and left in cold (T=4 °C) for five weeks. After salting, the hams
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were cold smoked (T=18° C, RH=80 %) by beech wood smoke in total eight times, after which
they were placed to the drying and ripening chamber under controlled conditions (T=12° C,
RH=75%). For production of (IT) the same processing technology was applied, except that for
less-salted hams (n=5) the salting time was shortened from 5 weeks to 3 weeks, while for less-
smoked hams (n=5) the difference consisted in 50% reduction of smoke application. Sampling
for sensory tests was performed when dry-cured hams were about 12 months old. To follow a
common experimental design, the T and IT dry-cured hams from Turopolje pig breed were
compared with two conventional types of dry-cured hams (standard and premium quality) from
commercial pork chains. Before tasting, ham slices were equilibrated to room temperature (20
°C). During the sensory test consumers received 5 samples corresponding to all tested treatments
and were asked to taste them in a pre-defined random order, meaning that the order of tasting was
randomly assigned to each participant according to a common study design. Between two tastings

consumers were asked to rinse their mouths with water and eat a piece of toast.

2.2 Consumer studies- Experimental design and general aspects.
2.2.1. Consumer recruitment

A total of 487 consumers participated in the four studies, in the range 121 - 124 consumers per
city. Table 2 presents the main socio-demographic traits of the consumers per city. In all the case
studies, the same design was used, and the traditional products and innovations of the region were
analyzed together with the conventional and/or premium conventional product. A quota sampling
procedure was applied in terms of gender and age to ensure representativeness in each city.
Consumers were recruited from a consumers’ panel belonging to a market company and
economically compensated for their participation. The sample size correspond to what is
commonly used in the literature of consumers’ acceptance studies (Hough et al., 2006).

The consumers recruited had to meet some common criteria: i) they were required to eat pork on

a regular basis (in addition, in case of French-case study, they were required to have purchased
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high quality dry-cured hams in the last 3 months); ii) they were required to be partially or totally
responsible for food purchase at home, and iii) they were required to be between 18 and 75 years
old.

The consumers were asked to evaluate the products (T, IT products and conventional-premium)

in a three-step sensory test, (through the methodology of the expectancy-disconfirmation model):

1) Blind liking (perceived sensory acceptability, P):

In the first test, the participants had to test and evaluate a portion of each of the products, without
having any information about them. A hedonic 9 points scale (from 1= dislike extremely to 9=
like extremely) was used to measure the general acceptability of the coded samples according to

their taste (perceived taste).

2) Expected liking (expected acceptability, E):

In the second test, consumers received only a sheet with information about the pig breed or the
local pork chain, the production system or the ripening duration, and/or the nutritional properties
of the products or their potential effects on human health. They were asked to read the information
carefully and to express their acceptability of the products on the same scale as in the previous

test, based solely on information.

3) Informed liking (informed acceptability, I):

Finally, the consumers were provided with additional samples of each of the products along with
a sheet with the description of the pig breed, the production system or the ripening duration, and/or
the nutritional properties or their potential effects on human health. The consumers were asked to
read the information before testing the sample and were invited to score each sample on the same
scale as the previous two tests.

This methodological approach relies on the expectancy-disconfirmation model (Oliver, 1980) and
the assimilation theory. Accordingly, the difference between the expected and blind liking is

defined as a "disconfirmation”. Disconfirmation can be positive when the blind acceptability score
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is statistically higher than the expected score but can also be negative when the blind acceptability
score is statistically lower than the expected score. The assimilation model occurs when the
evaluation of the product changes in the same direction of the expectation, while the contrast
model occurs when the evaluation of the product changes in the opposite direction to the
expectation, thus increasing the discrepancy between the evaluation of the product and the
expectation. In addition, in the case of assimilation, when the difference between the expected
score and the reported score is significantly different from zero, consumers expectations are not
fully satisfied. Incomplete assimilation can lead to a decrease in the consumer's future expectation
as a result of repeated disconfirmation (Deliza & Macfie, 1996). The sensory properties that can
affect the informed acceptability play an important role in the incomplete assimilation

(Napolitano et al., 2007).

2.3 Data analysis

Data analyses were performed using the SAS 9.4 software (SAS Institute Inc., Cary, NC, USA)
for each case study separately but based on the same model. The model included the treatment
(product), the test phase and its interaction as fixed effects and the session as a blocking effect.
Repeated measures were considered because each consumer evaluated all the treatments three
times (three tests). Significant (p<0.05) mean differences were determined after applying the
Tukey test. To evaluate the effect of information and sensory experience on the consumer
acceptability, the difference between the expected and perceived liking scores (E-P) as well as
the differences between the informed and perceived liking scores (I-P) and between the informed
and expected liking scores (I-E) were calculated. Paired t-tests were then performed to establish

if those differences were significantly different from zero.
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3. Results and discussion

3.1 Results of the four consumer case studies.

3.1.1.  Acceptability of Traditional and Innovative products from PNM

The analysis of the results from the study with the Porc Negre Mallorqui (PNM) patties made in
a traditional way, showed the treatment without any innovation had the highest sensory
acceptance. These results were significantly differentiated from the other studies (see blind and
informed columns, Table 3). The PNM is a pig breed reared only on the island of Mallorca, which
is approximately 200 km in a straight line from Barcelona. The Consumer’s in Barcelona were
not acquainted with the PNM system and their products.

This can explain why the expectations were lower with respect to the blind test; however, in the
informed test (sensory test plus information), the scores reverted to those of the blind test. As
reported in a similar study Cerjak et al. (2011), both sensory properties as well as information
about a native pig breed influenced consumers’ preferences. In the case of repeated tasting with
information by consumers, it is foreseeable that consumers move their expectations towards the
informed test. Innovative treatments that incorporate healthy attributes (IT; & 1T,) were evaluated
significantly lower than the remaining products in all phases of the study. The added ingredients
to the traditional treatment led to products that were clearly different in taste and that were scored
lower than Traditional by consumers; the information provided with the description of these
innovative treatments did not change this trend.

Fernandez-Ginés, Fernandez-Lopez, Sayas-Barbera, & Pérez-Alvarez (2005) reported that in
some cases, the use of ingredients considered beneficial for health results in products may
introduce lower sensory and physicochemical quality. In both treatments, a negative
disconfirmation occurred but was not assimilated by the consumers from Barcelona (Table 4).
One potential alternative to improve consumer acceptability could be to report exactly what
natural ingredient was added to the product since this would likely reduce the uncertainty about

the product.
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3.1.2.  Acceptability of Traditional and Innovative products from Cinta Senese

The results of the consumer test conducted in Bologna (Emilia-Romagna) reflected the impact of
information on consumer expectations, in this case of dry-fermented sausages (Table 5). The
Cinta Senese (CS) dry-fermented sausage is a traditional product from Tuscany, which is a region
not far from Bologna. Cinta Senese pig breed has also a PDO distinction on fresh meat. In the
absence of information on the origin of the meat and the way of raising the pigs, there were no
significant sensory evaluation differences between the different treatments tasted by consumers.
This changed very significantly when consumers were provided with that information: the
expectations of the two products elaborated with CS ,CS dry-fermented sausages (T) and CS dry-
fermented sausages with natural antioxidant (1T), obtained acceptance scores significantly higher
than the control commercial products, and, among them, the premium product had higher scores
than the conventional. In the last phase of the test, which was the combination of the information
and the tasting, two treatments elaborated with CS also obtained the highest acceptance, but no
significant differences were found between the IT and premium. The two treatments elaborated
with CS had a negative disconfirmation because the consumer had higher expectations than
sensory blind acceptance but this disconfirmation was not assimilated because consumers did not

move their informed taste towards their expectations (Table 6).

3.1.3. Acceptability of Traditional and Innovative products from the Noir de Bigorre chain —

Gascon breed

The three products tasted in this case study and the information provided to consumers are
described in (Table 7). In the first step of the consumer test, the blind hedonic test showed no
significant differences in acceptability scores between the three products, with all having a high
liking score (6.7 to 6.8). In contrast, the description of the product and of the pig breed and
production system strongly influenced the expected liking, with higher acceptability score for IT
than T and the lowest score for IB. Innovation consisting of an additional year of ripening

generated significantly higher expectations by consumers, which is in agreement with a previous
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study conducted in Norway (Hersleth, Lengard, Verbeke, Guerrero, & Naes, 2011). In the last
step, the hedonic test in the presence of information showed a better acceptability score for the T
and IT hams, which were similar, than for the IB ham.

Within the products, differences in the acceptability score between the test phases were also
observed. For both T and IT hams, higher than expected blind acceptability scores were observed,
indicating a negative disconfirmation for these products, whereas the reverse was observed for
the IB ham, which exhibited positive disconfirmation (Table 8). Both NB hams displayed higher
informed than blind acceptability scores: information provided to consumers improved the
product’s acceptability, i.e., a significant assimilation occurred for these products. For T, the
informed acceptability score was like the expected acceptability score (complete assimilation),
denoting a complete fulfilment of hedonic expectations for this product. In the case of IT,
assimilation was incomplete (the informed score lower than the expected score), indicating that
consumers’ expectations that were aroused by the innovation consisting of an additional year
ripening were not fully satisfied. This can decrease future consumer expectations. Conversely, in
the case of IB ham, the informed acceptability score was lower than the blind score, i.e., a
significant contrast was observed, denoting a negative impact of the information provided in terms
of the consumers' perception of the product (Zakowska-Biemans, Sajdakowska, & Issanchou,
2016).

3.1.4. Acceptability of Traditional and Innovative products from Turopolje pig breed

Consumer sensory tests were carried out in the Zagreb area with three types of dry-cured hams
(typically salted and smoked, less salt or less smoke) from the local Turopolje (TRP) pig breed
using outdoor production system as well as two types of conventional dry-cured hams (standard
and premium quality) from conventional breeds using intensive pig farming. The result showed a
trend like that of the previous countries. In the blind test, in the absence of information about the
breed, production system and product innovation, no significant differences in the acceptability
between the TRP hams and conventional hams were found (Table 9). That means that the

consumers did not appreciate any sensory differences between treatments. On the other hand, in
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the expectancy test, when consumers had only the information about pig breed/production system
and innovation, the hams made with TRP meat had higher acceptance than conventional hams,
but only typical TRP ham was preferred over the premium ham. Finally, when tasting was
repeated with the information, all TRP hams scored higher than premium ham, while innovative
TRP hams scored like standard ham. In general, the consumers who participated in the study were
acquainted with TRP breed and gave higher scores to its T (i.e., typical TRP ham) than to the
conventional hams for both the expected and informed testing conditions. This result suggests a
preference of typical TRP ham over the conventional hams by local consumers. For IT from the
TRP breed, the advantage was not so clear. However, a good acceptance of health-related
innovations in TRP ham could be noted, as no significant differences were found in the
acceptability between less salted and less smoked and typical TRP dry-cured ham. The effect of
information on health innovations on TRP dry-cured ham acceptance, elucidated by an
assimilation model (Deliza & Macfie, 1996) , showed that in typical TRP dry-cured ham and TRP
dry-cured ham with less salt, the consumers confirmed their expectations. In TRP dry-cured ham
with less smoke, the consumers had a negative disconfirmation, but this higher level of
expectations was not assimilated by the consumers during the informed test. However, it is
interesting that judgement markedly moved toward expectations but without reaching a

statistically significant difference in terms of the | — B scores at the 0.05 level (Table 10).

3.1.5. Comparison between different information conditions on different product types.

In all consumer tests (except in Barcelona), the conventional products evaluated (standard quality)
were positively disconfirmed: Consumers tended to expect lower sensory quality from these

products.

On the contrary, consumers expected higher quality in the products from autochthonous pig
breeds. All consumers (except in the test of Barcelona) had a similar behaviour: higher
expectations of T and IT differentiated significantly from the remaining products. These results

agree with those obtained in other similar studies (Cerjak et al., 2011; laccarino, Monaco,
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Mincione, & Cavella, 2006). However, when consumers tasted the products without having the
information, no differences on sensory perception among products were found, except for
Barcelona test. In this case, intrinsic sensory quality influenced positively the liking score.

Consequently, Barcelona can be a new market for PNM products.

Sensory quality is relevant regarding how a consumer judges a product (laccarino et al., 2006).
Although sensory properties play an important role in the determination of actual liking, if the
meat is acceptable in terms of sensory properties, information about the production system,
processing or the meat nutritional characteristics allows the consumers to gain a more positive
perception of the product and increase their acceptability (Napolitano et al., 2007). Hence,
information about a traditional pig breed can be used as an influential marketing tool to
differentiate meat products (Cerjak et al., 2011), but marketing should take into consideration the

two most important variables: health reasons and taste preferences (Marino et al., 2017).

In all cases of this present study, acceptability improved when consumers had information but
only in a few products this information was assimilated by the consumers. This was the case for
the study in Toulouse where knowledge of the ham quality label (PDO) and of the pig breed and
production system had a significant influence on expectations and sensory acceptability. It is
important to keep in mind that information provided by producers could deeply influence the

buying decisions of this group of consumers (Marino et al., 2017).

4. Conclusions

Innovative products focusing on healthy and process innovation must consider the information
provided to the consumers and the sensory quality of the products.

Results showed high expectations for the T and IT products, in the cases were consumers were
familiar with the traditional product and its production system (CS, NB and TRP). In the consumer

test in Barcelona, consumers were not acquainted with the PNM. The combination of the
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information on products with the tasting sensory properties tended to reduce the differences with
respect to expectations.

The information provided, in some cases together with the sensory test, led to an increase in the
acceptability of the Traditional products mainly the PNM patty. Consequently, Barcelona can be
a new market from these products. The consumer study on dry cured ham from the Gascon breed
showed that the inclusion of information resulted also in a higher acceptance compared to blind
tests.

This study showed that the information provided to the consumers influenced the acceptability of
the product obtained from autochthonous pig breeds. In the case of the conventional products, the
information provided negatively influenced consumers’ perceptions and expectations. On the
other hand, information regarding the premium or traditional products significantly increased the
consumers’ expectations, mainly when consumers know the product. This study highlighted the
need to emphasize the breed and the production system in traditional pork products -i.e. by
including information on the label or in specific leaflets, but we can conclude that the sensory

quality had a significant role on the preferences of consumers.
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Tables

Table 1. Products included in the sensory consumer test per country, as well as the type of product, the conventional and/or premium products used, the
traditional product (T) and the innovations (IT1, IT2).

. Pig breed / : .
City and Conventional product Conventional product
country ausgglr(]tgﬁé}%us (Standard Quality) (Premium Quality) T IT1 IT2
P
Barcelona, Maloreui Patty Patty Patty Patty N ?tty|
Spain (PNM conventional Premium Natural Fibre antioxinant
. Dry-fermented
Cinta Senese Dry-fermented Dry-fermented Dry-fermented
Bologna, ltaly (CS) sausages conventional sausages Premium sausages sausages Natural
antioxidants
. PDO Noir de ;
Gascon / Noir Dry-cured ham : PDO Noir de
-Frfaunlggse’ de Bigorre Premium (Iberico ham (:Bljll%%rLEaBr 4 Bigorre Dry-cured
(NB) chain —50% Iberian Pigs) months ham 36 months
. Dry-cured ham
. Turopolje Dry-cured ham Dry-cured ham : Dry-cured ham :
Zagreb, Croatia (TRP) conventional Premium Dry-cured ham (Less salting time) (Less smoking

time)




562

563  Table 2. Socio-demographic characteristics of consumers (gender, age).

Barcelona Bologna  Toulouse  Zagreb

nTotl 121 11 124 171
1. dor  Y6Women 48.8 60.3 56.5 49.6
Gender o4 \Men 51.2 39.7 436 50.4
2. Age

;’fg;ri'zg 12.4 38.7 11.3 17.4

;’2;2'39 215 26.1 145 24.0

;’2;2'49 26.5 16.8 30.7 28.1

;’j‘;gg‘r’g 22.3 10.9 21.0 14.9

% > 60

s 17.4 7.6 22.6 15.7

564
565
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566  Table 3. Acceptability scores (least square means + standard error) for the blind, expected and

567  informed test and their score differences by treatment (Barcelona).

Product Blind Expected Informed
Porc Negre
Mallorqui (PNM) T 6.6 +£0.15* 6.3+0.14>*  7.1+0.10%
patty *
PNM patty with 1) 52+020° 57+0150  54+021°
natural fibre
PNM patty with
natural IT2 56+0.21° 6.1+0.16% 5.7 £0.20°
antioxidants
Mix Pork and Standard 6.0+0.16° 6.6+015  6.4+0.15°
Beef patty
Beef patty Premium 6.1+0.15° 7.1+0.14° 6.4 +0.13°

568 Different letters (a, b, ¢, d) in the same column indicate significant differences (p<0.05) between groups

569
570
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Table 4. Effect of expectation on acceptability of different pork products (Barcelona)

Products E-B® I-BP I-E°
Porc Negre 0.8%
Mallorqui (PNM) -0.3 Confirmation 0.5* Assimilation '
patty (T) Incomplete
. 0.5* Negative
PNM patty with : . : 0.2 -0.3
natural fibre (IT1) disconfirmation
PNM patty with 0.5* Negative 01 04
natural antioxidants  disconfirmation ' '
(IT2)
: 0.6* Negative
Mix Pork and Beef : - : 04 -0.2
patty disconfirmation
1* Negative e
Beef patty disconfirmation 0.3 0.7
572  *Expected minus blind liking scores; ® Informed minus blind liking scores Informed minus expected liking
g;i scores; * p<0.05

575
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576
577  Table 5. Acceptability scores (least square means * standard error) for the blind, expected and

578  informed test and their score differences by treatment (Bologna).

Product Blind Expected Informed
Cinta Senese (CS)
dry-fermented T 6.6+0.16 7.5+0.09? 6.9 +0.15°
sausages
CS dry-fermented
sausages with natural  1T1 6.6+0.18 7.5+0.10% 6.8 +£0.18%

antioxidants

Dry-fermented
Standard 6.4+£0.16 5.3+0.15° 6.0 £ 0.15°
sausages

Dry-fermented )
) Premium 6.3+0.15 6.0+0.14° 6.3 +0.14%
sausages premium

579 Different letters (a, b, ¢, d) in the same column indicate significant differences (p<0.05) between groups

580
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581  Table 6. Effect of expectation on the acceptability of different pork products (Bologna)

582

Products E-B2 | - BP | - E
0.9*
Negative 0.3 -0.6*

Cinta Senese (CS) dry-

fermented sausages (T) . . .
disconfirmation

CS dry-fermented 0.9*
sausages with natural Negative 0.2 -0.7*
antioxidant (1T1) disconfirmation
-1.1*
Dry-fermented sausages Positive -0.4 0.7*

disconfirmation

Dry-fermented sausages -0.3

0
premium Confirmation 0.3

@ Expected minus blind liking scores; ° Informed minus blind liking scores

Informed minus expected liking scores; * p<0.05

583
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584
585  Table 7. Acceptability scores (least square means * standard error) for the blind, expected and

586 informed test and their score differences by treatment (Toulouse).

Product Blind Expected Informed

Noir de Bigorre PDO ham,
24 months ripening
Noir de Bigorre PDO ham

36 months ripening

6.7+0.14 7.2+0.11° 7.2£0.10°

IT1 6.7+£0.14 7.8+0.11% 7.4+0.11°

Iberian ham, 50% Iberian

pig (1B)
587 Different letters (a, b, ¢, d) in the same column indicate significant differences (p<0.05) between groups

Premium 6.8+£0.15 5.2+£0.15° 59+0.17°

588
589
590
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Table 8. Effect of expectation on the acceptability of different pork products (Toulouse).

E-B? |- B I-E°

Noir de Bigorre 0.5*

] 0.5* 0
ham, 24 months Negative o
o ) ) . Assimilation Complete
ripening (T) disconfirmation
Noir de Bigorre 1.1*

) 0.7* -0.4*
ham, 36 months Negative o
o ) ) ) Assimilation Incomplete
ripening (IT1) disconfirmation
Iberian ham, 50% -1.6* -0.9*

Iberian pig (1B)

o . ) 0.7* Incomplete
Positive disconfirmation Contrast

a Expected minus blind liking scores;  Informed minus blind liking scores Informed minus expected

liking scores; * p<0.05



31

594  Table 9. Acceptability scores (least square means * standard error) for the blind, expected and

595 informed test and their score differences by treatment (Zagreb).

Product Blind Expected Informed

Turopolje (TRP)
dry-cured ham 6.6 +0.16 7.0+0.17° 7.0+0.15°
TRP
dry-cured ham IT1 6.5+0.17 6.6 +£0.18% 6.6 £ 0.16%
less salt
TRP
dry-cured ham IT2 6.1+0.17 6.7 £0.17% 6.6 + 0.15%
less smoked
Standard
dry-cured ham Standard 6.4+0.17 5.2+ 0.16° 6.1+ 0.16
Premium

Premium 6.4+0.19 6.4 +0.15° 59+0.17¢

dry-cured ham

596 Different letters (a, b, ¢, d) in the same column indicate significant differences (p<0.05) between groups

597
598
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599  Table 10. Effect of expectation on the acceptability of different pork products (Zagreb).

E-B? I-BP I-E°
Turopolje (TRP) 04 04 0
dry-cured ham (T) Confirmation
TRP dry-cured 0.1 0.1 0
ham less salt (IT1) Confirmation
TRP dry-cured 0.6* 0.5 -0.1
ham less smoked (I1T2) Negative disconfirmation
Standard dry-cured -1.2* -0.3 0.9*
ham Positive disconfirmation
Premium 0 -0.5 -0.5
dry-cured ham Confirmation

aExpected minus blind liking scores; ® Informed minus blind liking scores Informed minus expected

liking scores; * p<0.05
600
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