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Preface

Local pig breeds, like many other traditional agricultural genetic resources, have
been abandoned due to their lower productivity and competitiveness, which means
that they do not correspond to the industrial concept of an agricultural system.
Nowadays the majority of local pig breeds are still endangered despite increased
awareness of the importance of biotic diversity and general societal support for

the preservation of local genetic resources. The best strategy for preservation of
breeds is the one that makes them self-sustaining; however, this is seldom attained
in local pig breeds and the intervention of public bodies by means of subsidies is
often considered indispensable. Increasing the market potential and value of their
products is a key strategy to support in situ conservation of breeds. Exploitation of
local pig breeds in their specific production systems, which makes use of local feed-
ing resources and offers more resilience, also provides products with attributes that
are demanded and appreciated by consumers, constituting the basis for sustainable
pork chains. The economic potential of local breeds and their production systems is
far from being optimally exploited and represents a challenge and opportunity for
the future of the pig sector.

In the present work, which is part of the project TREASURE dedicated to multi-
criteria evaluation of local pig breeds, we collected essential available information
about the history of breeds, and current census, geographical location, and produc-
tion systems, as well as data on productive traits of the local pig breeds involved in
the project. This information was collected by project partners from the available
literature or unpublished data, or was generated within the experiments performed
in the project. The book is divided into the introductory chapter presenting the
concept and ambition of project TREASURE, followed by chapters presenting
individual local breeds involved in the project. The concluding chapter provides an
analytical review of their productive performance.

Local pig breeds together with their production systems represent a special value
for the development of pig production that answers societal demands for sustain-
ability and enables a diversification of agricultural activities, and thus development
of regional agro-food sector economies. We hope that with this book, as one of the
important results of the project, we have contributed to the knowledge needed for
progress in the use of local pig breeds.

Finally, we would like to acknowledge the enormous efforts of the authors (project
partners) who contributed to this collection of data and breed descriptions, as well
as to the numerous reviewers who helped us with very valuable comments. This



work was possible due to funding received from the European Union’s Horizon 2020
research and innovation program (grant agreement No. 634476).
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Chapter1

Introductory Chapter: Concept

and Ambition of Project
TREASURE

Marjeta Candek-Potokar, Luca Fontanesi, Bénédicte Lebret,
José M. Gil, Cristina Ovilo, Rosa Nieto, Ana Fernandez,
Cavolina Pugliese, Maria-Angels Oliver and Riccardo Bozzi

1. Background

After the Second World War, agricultural systems in the western society
undertook an “industrial strategy” of intensification, specialization and large-
scale production. Having experienced negative side effects (social, ethical and
environmental) of efficiency-driven animal production systems, the persistency
or sustainability became important. “Sustainability of agricultural system” is
based on holistic philosophy and denotes resource efficiency and functional
integrity and concerns environment, genetic diversity, ethical and social aspects
and economic value [1]. Capital-driven animal husbandry systems led to aban-
doning of many pig breeds (and other livestock species), which were not profit-
able and became endangered. In the context of the (internationally binding)
preservation of biotic diversity, the interest for autochthonous (local) breeds was
revived in the past 30 years. In spite of that, these breeds are still largely sup-
ported by special policy mechanisms in order to ensure their preservation [2].
This is one of the critical points for the future because most of the local breeds are
presently not managed in a secure way and depend upon financial support from
the governments for preservation programmes. The best conservation strategy is
the one that makes the breed self-sustaining without the use of external subsidies
[3]. Theoretically, the self-sustainable condition of a local pig breed should be
reached by the exploitation (sale) of products characterized by an extra added
value, which in return assures breeding of a sufficient number of animals to have
an adequate genetic diversity [4]. Nevertheless, this condition is seldom attained
in the local pig breeds, and the intervention of public bodies is often considered
essential for preservation [5]. A sustainable use of local breeds is possible with
better exploitation of the reputation of local breeds (extrinsic cues) as well as
quality attributes associated with their products (intrinsic cues). Studies show
that for consumers, the importance of extrinsic cues for quality inference is
increasing [6], while the intrinsic cues are important as a limiting factor of the
acceptability and repurchase. Therefore, the activities to increase market poten-
tial and value of products are the key strategy in support of iz situ conservation
of the breed. The link between local breed, geographical area, and the product
quality (its intrinsic cues) is important for the success of commercial strategies
as demonstrated by the examples in Spain or Portugal, where the traditional
local pigs (Iberian in Spain and Alentejano in Portugal) are kept in special

3 IntechOpen
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agro-sylvo-pastoral ecosystems (“dehesa” in Spain and “montado” in Portugal).
There is a constant increase of general interest and research activities in local

pig breeds, but also a clear gap between Iberian and many other local breeds in
Europe, which remain untapped, characterized by small populations and reared
in geographical areas where the availability of natural resources is not abundant
[4]. Self-support in feeds and nutrients is an important issue of sustainability,
particularly delicate in pig production as pigs are concurrent to human population
for available crops. Exploitation of local pig breeds in their production systems,
which are based on local feeding resources, providing products with attributes
that are demanded and appreciated by the consumers is the basis for sustainable
chains. The economic potential of local or traditional breeds and their produc-
tion systems is far from being optimally exploited and represents a challenge and
opportunity for the pig sector in the future.

2. Rationale

Modern intensive pig production is often confronted with bad public image
due to animal welfare and environmental issues [7, 8], which casts doubts about
its sustainability. As a consequence, a decline in pig production and self-supply
is witnessed in many European regions. As around one-third of the global cereal
production is supplied to animals [9], pigs as omnivores represent a direct
competition with human population for the available crops. However, pork is
the most consumed meat in the world and in Europe, accounting for more than
36% of world meat consumption [10]. Therefore, it can be expected that the
future sustainability of pig production systems will depend on the use of locally
available feeding resources [11] which differ according to agro-climatic condi-
tions. Local pig breeds are better adapted to local conditions, and thus besides
their value as a genetic resource, they represent the opportunity for developing
the sustainable pork value chains, especially important for the regions where
available arable land and/or cereal production is limited [12]. Local pig breeds
are also raised in specific production systems which matches better the societal
expectations regarding the environment (at least some environmental aspects,
see [13]), animal welfare and food quality and healthiness [14]. The products
they provide often represent the gastronomic heritage of various European areas
and have an excellent image by consumers due to typical quality attributes,
which cannot be assured with pigs from conventional intensive husbandry [15].
Presently, there are only few cases in Europe where pork-value breed chains
were developed using local pig breeds, while the majority of the breeds remain
untapped regarding the scientific evidence of their characteristics and market
potential.

3. Project concept and ambitions

The overall concept of the project was based on a change in the paradigm of pig
production systems suggesting a development of pork chains that would reside on
better utilization of local resources (feeding and pig breeds). In addition, these
breeds provide products with attributes related to production system that are appre-
ciated by consumers [16], which is an asset of local pig breeds and their products
with special sensory quality. Local pig breeds involved in the project (Figure 1) are
for the most part unexploited and often endangered, thus enhancing the incomes
from farming activities that would facilitate their conservation.

1
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Figure 1.
Local pig breeds studied in the project TREASURE.

In order to improve the supply and their market potential, it is essential to
acquire more scientifically based knowledge about their genetic singularity and
adaptive capacity, to evaluate different management practices, their nutritional
requirements and use of local feeding resources, the impact on environment, and to
evaluate their socio-economic merit.

The ambitions were thus focused on:

* genotypic and phenotypic characterization of local pig breeds by studying
genetic structure and diversity of local pig breed populations, their resilience
and adaptive capacity;

* multi-criteria evaluation of local pig breeds in their respective production
systems (performance, welfare, environmental impacts and nutritional
requirements) and assessing local feeding resources and innovative approaches
in management strategies;

* quality of traditional products from local pig breeds studying aspects of link with
production systems, innovations to enhance their nutritional value and consumer
acceptance, quality toolbox development and its application for breeding;

* cost-benefit analysis at farm and society level, consumer preferences and
willingness to pay to evaluate market potential, and marketing strategies for
local pig breed products;



European Local Pig Breeds - Diversity and Performance. A Study of Project TREASURE

* measures to maximize project’s impact characterized by intense dissemination
and communication activities along with ambition to create a joint umbrella
trademark for products from local pig breeds.

4. Conclusion and perspective

The key motive of the project was to enhance knowledge, skills and competences
for the benefit of a development of sustainable pork chains based on European
local pig breeds, which are for the most part marginally used and their potential
unexploited. Many local pig breeds and consequently many partners were involved
in the project with multi-actor approach meaning that not only universities and
research institutes but also non-academic partners take active role in the project.
The emphasis of the project was on the untapped local pig breeds and products
from different European regions. Still, some partners from the regions with already
well established pork chains (Iberian, Schwiabisch-Hallisches pig) were engaged.
On the one hand, these breeds and their value-chains also need further develop-
ments, while on the other hand, their experiences and “know-how” in science and
in practice can be transferred to partners and regions where local pig breed value-
chains are just at a start-up. European local pig breeds together with their respec-
tive production systems possess an inherent value that is exceptional in terms of
agricultural biodiversity and unique taste of their products, and thus represent the
opportunity to develop pig production that answers key societal concerns of today,
the preservation of genetic resources, care for the environment and animal welfare
and can contribute to diversified agricultural activities and to the economic growth
of the regional agro-food sector.
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Chapter 2
Alentejano Pig

Rui Charneca, Jos¢ Martins, Amadeu Freitas,
José Neves, José Nunes, Hugo Paixim, Pedro Bento and
Nina Batorek-Lukac

Abstract

The present chapter presents the history and current status of Alentejano pig
breed, a Portuguese autochthonous swine breed. A review of literature regarding
reproductive and productive traits was carried out. Reproductive performance
includes sow age at first parturition and at culling, litters per sow and per year,
piglets born alive per litter, percentage of stillborn per litter, piglets birth weight,
mortality rate until weaning, piglet weaned per litter, duration of lactation and
farrowing interval. Growth performance includes average daily gain and average
daily feed intake during lactation, early, middle and late growing stages and
fattening stage. Carcass traits were evaluated using age and weight at slaughter,
hot carcass weight, carcass yield, lean meat content, back fat thickness at withers
and at the level of the last rib, muscle thickness at the cranial edge of gluteus
medius muscle and loin eye area. Meat and fat quality traits of longissimus muscle
were evaluated by means of pH at 45 min and 24 hours after slaughter, objective
colour (CIE L*, a* and b*), intramuscular fat content and fatty acid composition of
intramuscular fat. However, a considerable number of studies on Alentejano pig,
data on reproductive performance and some parameters of meat quality are still
scarce.

Keywords: traditional European breed, TREASURE, productive traits, phenotype,
Portugal

1. History and the current status of the breed (census)

The Alentejano pig belongs to the Mediterranean group [1] and derives, as the
Iberian breed pig, from the primitive Sus scrofa mediterraneus. Alentejano pig
belongs to the Iberian type breeds, characterized by low prolificacy [2] and low
growth rate (except under “montanheira” regime). It is also quite adipogenic [3]. Its
meat and fat are considered as excellent for both fresh meat market and to process
high-grade sausage and dry cured products. Alentejano pigs are well adapted to the
environment and to the use of natural resources as feed. Already in the first century
AD, Roman documents stressed out the importance of acorns from holm oak forests
and in the outdoor rearing of these pigs from Lusitanos [4]. Before change and
domination of indoors pig production system, Alentejano was the main pig breed in
Portugal, representing over 45% of the total national pig population [5]. This breed
was predominantly distributed by the regions south of the Tagus river. Due to
several factors, this breed declined in numbers and importance, mainly since the
second half of the twentieth century, and was on the edge of extinction in the 1980s.
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Figure 1.
Census of Alentejano pig breed from 1994 to 2017 [8].

Gradually, from the end of 1980s onward, a slight but consistent recovery of this
breed and its traditional production system occurred, fostered by grants of several
agents for conservational purposes [6, 7]. Nowadays, the Alentejano pig recovered
and represent an economic, ecological and social add value to Alentejo region.
Census of Alentejano pig breed is presented in Figure 1. By the end of 2017, 6464
breeding sows and 510 boars were registered in the breed herdbook, distributed by
137 herds. Each farm had, on average, 47 sows [8].

2. Exterior phenotypic characteristics

The information on the morphology of the Alentejano pig is summarized in
Table 1. Alentejano is a medium-sized pig with a light bone structure, black coat
colour and scarce black, blonde or reddish thin hair (Figures 2 and 3). It has a long,
thin head with a pronounced frontonasal angle, and relatively small, thin, forward-
facing ears, triangular in shape and slightly tipped out. The body is not too wide and
deep; the back is of medium length and width, slightly arched; the shoulders and
hams are regularly developed and medium in width; the extremities are short and
slim, ending with small feet with uniform black pigmented hooves. Their tempera-
ment is considered energetic [4, 9]. Nowadays, the classifications used by the

Measurement (average) Adult male Adult female
Body weight (kg) 160 120

Body length™? (cm) 126

Ear length Small to medium Small to medium
Chest girth3 (cm) 122

Number of teats 10

Data provided by ANCPA (personal communication,).
2Measured from the tip of the nose to the starting point of the tail.
3Entire males at 120 kg live weight [10].

Table 1.
Summary of morphology information on Alentejano pig breed’.
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Figure 2.
Alentejano sows with piglets.

Figure 3.
Alentejano boar.

technicians from the breeders’ association vary between placid and friendly to
moderately tractable (ANCPA, personal communication), considering the differ-
ences found between farms.

3. Geographical location and production system

This breed’s origin and present location is the southwest of the Iberian Peninsula.
It is reared under extensive conditions, perfectly adapted to the environment
and the use of natural feedstuff resources [7]. It participates into a well-defined
agro-sylvo-pastoral system known as “Montado”. As a strategic step of this produc-
tion system, the intensive fattening of animals occurs in Quercus forests from late
October to late February (“montanheira”) [5].

Traditionally, the herds were divided into three categories: breeding sows,
growing pigs and fattening pigs [11]. Breeding sows and growing pigs were
fed with natural pastures and, when necessary (e.g., during summer)
supplemented with cereal grains (barley, oats or corn), legumes (chickling
vetch, faba bean or black chickpea), and local agricultural by-products,
which conditioned the growth and duration of the production cycle. Pigs
fattened with acorns and grass present very high average daily gains [7, 12].
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Conversely, nowadays, there is no uniform production system. Breeding sea-
son, feeding management, weight and age at slaughter vary among farms,
depending on the tradition and the production objectives [7]. However, most
production systems usually use two farrowing seasons (spring-summer and
fall-winter). Piglets born between April and September go to montanheira the
following year. Piglets born between December and March supply the roast
piglets’ market, the fresh meat market with pigs weighing on average less
than 120 kg, and are used for herd replacement when purebred [7, 13]. In
some cases, alike the observed in Spain with the Iberian pig, in this last
farrowing season, a terminal cross with Duroc breed is used to obtain cross-
bred pigs with better growth performances, higher yields and leaner carcasses
(ANCPA, personal communication). The extensive and semi-extensive systems
are the most common, and the presence of a free-range feeding period is
obligatory for production of PDO and PGI products. However, Alentejano pigs
are increasingly reared in semi-extensive systems where, to improve and
standardize performance and productivity, most sows and growing pigs
receive concentrated balanced feeds. Breeding farms are also abandoning the
traditional concrete facilities (“malhadas”) and in most cases, farrowing
occurs outdoor, in a “camping” environment with huts and/or collective
shelters [14].

4. Organisations for breeding, monitoring and conservation

The Alentejano pig is listed among the endangered Portuguese breeds of
farm animals. In 2015, the national legislation (https://dre.pt/web/guest/pe
squisa/-/search/66619894/details/maximized) categorized the Alentejano pig
breed as in moderate risk of extinction. The names and contacts of the main
organizations of the breed are presented in Table 2. The breeding program is
run by ACEPA, A.C.E. (Alentejano Pig Complementary Consortium of Compa-
nies, A.C.E.), created in 2011, which also holds the Alentejano pig Herdbook.
Besides ACEPA, two breeders’ associations—the Association of the Alentejano
Pig Breeders (ACPA), covering mainly the south of the Alentejo region, and the
National Association of the Alentejano Pig Breeders (ANCPA), covering mostly
the centre and north of the region—collect data that are stored and processed
by the database GenPro (Ruralbit Lda.). More recently (in 2014 and 2017), each
association created a Group of Producers (ALPORC SA and PACOOP, CRL) for
commercial issues.

Name of organisation Address E-mail address
ACEPA—Agrupamento Complementar de  Rua Diana de Liz, aceporcoalentejano@gmail.
Empresas do Porco Alentejano, A.C.E. Apartado 123, 7006-802 com

Evora
ANCPA—Associagdo Nacional dos Rua Diana de Liz, porcoalentejano@gmail.
Criadores do Porco Alentejano Apartado 71 7002-501 com

Evora
ACPA—Associagio de Criadores de Porco  Rua Armagio de Péra, 2 acpaourique@gmail.com
Alentejano 7670-259 Ourique

Table 2.

Contact details of the breeding organisations for Alentejano pig breed.
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5. Productive performance
5.1 Reproductive traits

Despite the availability of commercial artificial insemination doses, in most
cases females are naturally mated. At farm level, the ratio of boar:sow varies
from 1:5 up to 1:15 (ANCPA, personal communication). Table 3 summarizes the
basic data available on the reproductive traits. The mean age of sows at first
parturition ranges from 10.6 to 16.6 months, but the gilts management (espe-
cially feeding) in each farm can greatly influence this trait, justifying individual
variations from 9 up to 24 months of age, at farm level (ANCPA, personal
communication). Gestation is shorter than in other breeds or genotypes
(111 days [2]). Regarding the litter characteristics, sows of Alentejano breed
have a number of live born piglets ranging from 6.7 to 9.4 ([2, 15-19], Charneca
R, personal communication), weighing between 1.0 and 1.3 kg at birth
[2, 15-17, 20, 21]. The reported stillbirth rate varies between 1.2 and 11.3%

[2, 15, 16]. The high rate on stillbirth in one of the studies [15] may be related
to the high total prolificacy also observed in that trial. The reported values for
stillbirth rate are lower than the reported in modern genotypes [22]. The mor-
tality rate at weaning mentioned in two studies [2, 16] ranged from 18.8 to
27.5%. Both are relatively high values but in line with reported values for other
Iberian pigs [23]. The average value for weaned piglets per cycle is 5.7 (ANCPA,
personal communication), based on a sample of 2636 records from 20 farms,
which is in accordance with the reported values for the prolificacy and mortal-
ity rate observed in other scientific studies [2, 15-17]. Due to the relatively low
growth rate of sucking piglets [2, 15, 16, 18] and usual poor post-weaning
conditions, the lactations are usually longer than the practiced in the modern
intensive systems, ranging from 35 to 60 days ([15-17, 20, 21], Charneca R,
personal communication). These long lactations increase the farrowing interval
and reduce the breed productivity. Regarding the reproductive performance of
the Alentejano breed, the information available only covers some data (e.g.,
number of litters per sow and per year, life production of sow and farrowing
interval), representing data collected by the breeders’ associations. In the
authors’ opinion, these data should be used for a clearer monitoring in this
breed, after validation. The information available for the Alentejano suggests
that this pig breed has a moderate reproductive efficiency.

5.2 Growth performance

Basic data available on growth performance of Alentejano pig are presented
in Tables 4 and 5. Due to the big differences reported between studies regard-
ing the live weight range covered, the stages for growth performance were
defined as lactation (regardless of how long it was), early, middle and late
growing stages (from weaning to approximately 30 kg, between 30 and 60, and
between 60 and 100 kg live weight, respectively) and fattening stage (above
100 kg live weight). In some sources [17, 24-26], only the overall growth rate
for the whole studied period (defined as overall) was provided. It should also be
noted that only a small number of studies actually aimed at evaluating the
breed potential for growth. In the studies mentioned in Table 4, the average
daily gain in the lactation period ranged from 133 to 191 g/day. The lactation
periods considered varied from 35 to 56 days, and in most cases, piglets were
supplemented 15-21 days after birth. Still, all the values are lower than the ones
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observed in modern breeds [2]. Average daily gain in the early growing stage
(192 g/day; [18]) is also considerably lower than those observed in modern
breeds [38, 39], denoting lesser intensity of rearing and/or growth potential.
Also, the middle and late growing stages, the fattening stage, and the overall
stage are generally characterized by relatively slow growth and high heteroge-
neity (251-489, 187-805, 336-1000, and 187-805 g/day in middle and late
growing stage, fattening stage, and overall stage [17, 18, 24-37]). These differ-
ences may be explained by the fact that studies covered distinct situations,
where different rearing systems and/or environmental conditions (e.g., season)
and also feeding levels were practiced. In the context of the evaluation of
growth performance, it is also of interest to observe the extreme values, because
it can be assumed that the maximum figures exhibit the growth potential of
Alentejano pigs in ad libitum conditions of feeding (21000 g/day in the fatten-
ing stage [18]).

The information on the feed intake and feed nutritional value (Table 5) is
scarce, which limits the evaluation of the breed” growth potential. Nevertheless, as
expected, average daily feed intake (ADFI) increased with body weight. In
restricted animals, ADFI ranged from 1.6 to 1.7 kg in middle growing stage (from
~30 to 60 kg live weight), from 1.9 to 2.9 kg in late growing stage (from 60 to
100 kg live weight) and from 2.5 to 2.7 kg in the fattening stage (>100 kg live
weight). The same tendency was observed in ad libitum fed animals even tough
values are only available for middle (from 1.5 to 2.0 kg ADFI) and late growing
stage (from 2.4 to 3.2 kg ADFI).

5.3 Body composition and carcass traits

In Portugal, in most common commercial conditions, Alentejano pigs are
slaughtered at weaning for roasted piglet market, at 90-100 kg live weight for
the fresh meat market, at 120-140 kg for the production of dry-cured sausages,
and at 150-170 kg for the ham industry in Portugal or in Spain [7]. Table 6
summarizes the available information on the most commonly encountered carcass
traits obtained from research and field studies. Alentejano breed pigs involved in
these studies were slaughtered at ages ranging from 120 to 360 d, and between 39
and 160 kg live weight. Dressing yields and lean meat contents were calculated
based on commercial cuts obtained according to the Portuguese norm NP-2931.
The backfat thickness at withers ranged from 45 to 78 mm, while at the level of
the last rib it varied from 12 to 63 mm. Similarly, muscularity measured as lean
meat content varied from 35.9 to 51.7%, the loin eye area from 15 to 32 cm?,
whereas the muscle thickness measured above Gluteus medius muscle varied from
36 to 43 mm, which indicates lower muscular development compared to modern
breeds [39, 47, 48]. This variation in backfat and muscle thickness is a conse-
quence of the wide range of final live weights of pigs and different feeding
regimes applied in the considered studies.

5.4 Meat and fat quality

Table 7 summarizes the most commonly encountered meat and fat quality
traits of Alentejano” carcasses, as measured in Longissimus muscle. In the studies
reporting meat quality in Alentejano pigs, pH measured in Longissimus muscle at
45 min post-mortem ranged from 5.89 to 6.45, while at 24 h post mortem it
varied between 5.39 and 5.79. These pH 24 values reported in the carcasses of
Alentejano pigs are slightly higher than those from modern breeds [52, 53],
suggesting the existence of lower glycogen stores before slaughter and more

23



European Local Pig Breeds - Diversity and Performance. A Study of Project TREASURE

- - - - - 0°8L 6€6 $°0Ct - 4! JIoopur f2AISUSIUT {[WIAG
- - - - - LSL €vL 1'86 a JIoopur fAISULIUL TG [€€]
- - - - 6'SE 9L T'/8 SErr - St Jlooput ‘2A1SUSUI ‘qIT PV
- - - - (X4 1972 €65 81L - St JIoopur f2ATSUSUT 159y [eel
1'ee - - - Tty o€ LT8 L66 ¥ JIoopur 2AISuLIUL {159y [1€]
¥0C - - - 9ty 108 1'88 0°0TT 09¢ S
10T - - - STH 608 608 0°00T yTe S
0°0¢ - - - [X44 €8 L 006 L6C S
G'8L - - - 95 ST18 TS9 008 id S
6'/1 - - - 0'St 8'6L 6'SS 0°0L 95T S
59 - - - L1S 8L TTE 0°0% 08T S Ioopur f2ATSUSUT 159y .[0€]
- - - - - 1'8L 9U 0'€6 - 0¢ JIooput ‘2AISUNUL ‘qI'T PY [67]
- - 6'8C - - - - 0°¢6 0ze 0T Jlooput ‘2A1SUSUL (qIT PV [82]
- - . - Ty - - ¥'66 - 4 I00PINO DAISUIIXD 1S9y
- - - - SLE - - €66 - 8T 100pUI {9AISUIUL IS3Y [£2]
0Te - - - ST 108 €08 T0ootT 667 St I00pUI $DAISUSIUL 153y [97]
- - - - - 008 v'8L 0'86 - ¥T JIoopur f2AISUSIUT {[WIdG [s2]
LT - - - - - - T001 - 14 JI00pUL ‘2AISUUL 39y [+e]
6'LC - 9¥E - - - - 0€6 - 4! QAISUIIXD qIT PY [81]
- - - - - S9L 0°SL 0'86 - 9 dAISULUL WD [£1]
qu sPYM
se[ly w
(zwo) (urur) (wurur) (%) yudyu0d (%) (€2)) (3) (p) s[eurue wayss uononpoxd
eaxe 24 uror] N SSaWYdIY3 yeppoeqg Jeawr uea| piL Suissaxq  mD0H  mgreury  aSe reurg Jo 'oN pue sundax Surpasg sadudIJY

24



8'T¢ - 8’19 1L - 9'6L 901 To¢ct - 14 qr1pv

/ldx.doi.org/10.5772/intechopen.83757

http

Alentejano Pig
DOI

01T - - - - 6'6L 16 €GIT - 8 1594
STC - 0°LS §'99 - 8'6L €6 LSTT - 4 qQU1 PY
0'1¢C - - - - 97 919 96/ - 8 194
ST - - - - €L LTL 876 - 4 qQU1pV
$'91 - - - - SoL §'6C 1 - ¥ qQ1pPVY [£€]
¥°0T - - - - S6L L€9 08 (124 ot
10T - - - - v'8L 9'6S 60L 08T ot
01 - - - - Vel 01€ [Ard 2 (0748 01 JIoopur ‘aAIsuLIUL {159y [9€]
09z - - - - - - 0°S0T 0+T St Ioopino sy [ce]
- 9Ty (474 - - - - 6'80T - 9¢ 100pINO f2AISURIXD L] PY
- €0y L81 - - - - T16 - 144 I00pUL fBAISUSIUL ‘qI'T PY
- $°9¢ fwas - - - - 0L - $T I00PUIL 9AISUSIUL 1S9y [+€]
¥°0€ - €y - - T08 L'96 9°0¢L - 48 100pUT $DAISUBIUL TG
8% - 8T - - 0°€8 YL 126 - 48 100PINO {DAISURIXD qI'] PY
6'TC - €8¢ - - (974 96, 186 - 48 I00pUI $DAISUSIUL 153y
- - - - - 1'8L 898 9°80T - 8 100pINO {2AISURIXD L] PY
- - - - - 0°8L 6'€6 ¥°0TT - a JI00pUT ‘DAISUSIUL ‘TWAG
- - - - - LS, €L 186 - 48 100pUT $DAISUSIUL TWIDG
- - - - - 18, v'L8 9°80T - 4 100pINO {2AISURIXD qI'] PV
qu  spPYHM
se[ly w
(o) (vurur) (wurur) (%) yu3u0d (%) (€2)) (3) (P) s[ewue wayss uononpoxd
eaxe 24 uror] N SSaWYdIY3 yeppoeqg Jeawr uea| piL Suissaxq  mD0H  mgreury  aSe reurg Jo 'oN pue sundax Surpasg sadudIJY

25



European Local Pig Breeds - Diversity and Performance. A Study of Project TREASURE

061 - 0T - - Lyl 665 o8 - S
T'8T - 0°0€ - - 9¢L TS 60L - S
€61 - 0°€r - - ¥'69 £6C (444 - S JIoopur f2AISUSIUT 359y ]
- - - - - ¥'18 ¥'68 8601 - S
- - - - - 6'6L €08 §00T - S
- - - - - 6'8L €0L 168 - S 100pINO fDAISUSIXD 253y [ev]
- - ¥y - - - - 0001 - ¥T Jfoopur ‘aA1sUSIUL (qIT PV [ev “T¥]
S1T - €'9¢ - - - - 0°0TT - S
61 - L€ - - - - 0°00T - S
91 - 0°€e - - - - 006 - S
L - €€ - - - - 008 - S
€L - T+e - - - - 0'0L - S JIoopur foAISULIUL 59y [o¥]
T - (4] Yoz - ¥'08 £'S0T ¥IET - 4 qQ1PY
0'0z - ¥'8C 0S¥ - 8L 819 S'8L - 8 19y
91T - ¥L€ 8'CS - 6L TyL 8'¢6 - 14 QU1 PY
¥'Te - 9% YL) - 8L 10T 6Tt - 8 194
8¢ - (347 €eL - 9'6L §sot gzer - ¥ qQU1 Py
¥'1IC - |44 9'€9 - 6/LL ¥'68 8+1T - 3 1594
€1C - LSty €19 - 1974 6'88 $'STIT - 14 1Py
9L - 09 6L - 6L 901 Teer - 8 194
qu sPYM
se[ly w
(zwo) (urur) (urur) (%) yudyu0d (%) (€2)) (3) (p) s[eurue wayss uononpoxd
eaxe 24 uror] N SSaWYdIY3 yeppoeqg Jeawr uea| piL Suissaxq  mD0H  mgreury  aSe reurg Jo 'oN pue sundax Surpasg sadudIJY

26



'paasq 51d ouvlopualy ur sppag sspoavd puv uorisoduos fpog
‘9 d1qeL

204108 Surpuodsasnos a1 01 ssauppy ‘Usisop Apnis uo sppI2P 240us 225 03 LUdYNV]S 1w T2 u 42ffip sdnosn,
(i) apsmus snapaus SnagnpD) Jo 25pa [VIUDA Y3 1) POYIAUL JZ, 01 SUIPA0IID PIUNSIIUL SSIUILYT I]OSMUL JA,
oML SUtpaa[ 20130143504 ISY DUALTIA TULpadf WNTIqL] P 1wds VWIS U2 Surpaa wnnqi] pv QU py ysiam sspaaws ‘M0 Jysiem £poq Mg “oquinu <o

/ldx.doi.org/10.5772/intechopen.83757

http

Alentejano Pig
DOI

681 - - - - 6'8L YAYA 0'96 - 9 Twag [o¥]
L€ - - - - S8 ¥°0€T 0091 - 6T 100pINO {2AISURIXD qI'] PV [s¥]
€1C - 095 - - 0°SL §z8 0°0TL - S
T'Te - 095 - - TsL 9L $00T - S
€0¢ - 0'1S - - YL 99 968 - S
qu  spPYHM
se[ly w
(o) (vurur) (wurur) (%) 3u23u0d (%) (€2)) (3) (P) s[ewue wayss uononpoxd
eaxe 24 uror] N SSaWYdIY3 yeppoeqg Jeawr uea| piL Suissaxq  mD0H  mgreury  aSe reurg Jo 'oN pue sundax Surpasg sadudIJY

27



‘paasq Sid ouvloguapy Jo ssrd woaf aposnus snusrssiSUOT ui paansvaus suval ipnb waus uo vIvp 24ngpaa] pardajos fo lvumng
"L 31qeL

“204m0s Surpuodsasios a1y 01 ssauppy USLsap Apnis uo s|YIGP a40uL 235 01 LUa1YSnY]s v 1yYStom u 4affip sdnoss,

“204n0s Sutpuodsa.100 a1 03 ssa4ppv uorIsodutos 1a1p 2s 03 ‘saypnis Suowsv Lfip s11p [043U0D) “PaAIPISUO 2491 321 1043100 U s51d AJuo uorsoduos prov dvf o,

Un0]03 MOJ[all 240UL ¥ SIYIPUL IN]PA 421VALT ,q UN0J0I AIPPaL ¥ SAYIPUL IN]PA AAVILT D UNOJ0I AINYBL] D SHYIPUL INJVA 4230243 T GTVAW]IF,] 9P PUOLDULIUT UOLSSIUULOD) Y1 (q paurfap 4nojod aaralqo D,

“spov (i pappangpsundjod iand sprov &) pamwangpsunonous VAN Sprov (wf parwianivs GAS ) svinosnuwaaur SJNT

‘warow 3sod y g Ajapuxoiddy paunsvou [d 4z fd ‘wariow 1sod utw G Ajaryuaxosddy paansvou [d G Fd uidos Sutpaaf 20110143504 152y 2usidas Jurpaaf winjiqr] pv 1uas Wmas 2uiias Sutpaaf wniiq pv ‘qul py oquinu “oN

European Local Pig Breeds - Diversity and Performance. A Study of Project TREASURE

- 8 615 ey Le TL 611 Ly w's - 18 [£3 100pul DAISULIUL 353
- 8Y 818 Ley 8¥ 8'8 [ty 8y oL'S - 96 91 Jlooput ‘dalsudjul {qr] py [16]
- - - - 69 [4 ot Ly LS - S0t ot I00PINO DAISURIXD Py 153y [0s]
- 89 T8 Ty 6V - - - - - - 8 J00PINO $DAISUIXD (qIT PY [6+]
- - - - Ty - - IS 6€ 68 96 9 Twag [ov]
- - - - 8Y 6¢ 90T 94 6L'S - 00T 144 J1ooput SdAISUSUL :qI'T PY [z ‘1]
- - - - Sz - - - - - 011 S
- - - - L - - - - - 001 S
- - - - L - - - - - 06 S
- - - - 9 - - - - - 08 S
- - - - [4°] - - - - - 0L S 100pul dAISUSIUI 353y c[ov]
- - - 8¢ - - - - - - x4 [4s 100pul f9AISUUL TUISS
_ _ _ 0°se _ — — - - - 6 4t I00PINO DAISUIIXD (qU] PY
_ _ _ STH _ _ _ _ _ — 86 u 100pUI $DAISUIUI £1S3Y [g€]
(474 60T Ly STy 8Y 9 L6 0S €L'S Sv'9 €6 0¢ Jloopul ‘dAlsudiul {qr] py [6z]
Y€ |8% /S ¥'8€ TE - - - - - 66 48 I00PINO IATSURIXD 159Y
[4°)" 154 LS '8¢ 6'S - - - - - 66 81 J00pUI $2AISUJUI {353y [£2]
- - - - T g9 g€l € 156 - 00T ¥1 I00pUI DAISUDIUI 359y [+2]
€-u9—-u  vind VAN vds «4 «E «1 Yy  umugGy
(%) aomsoduod proe Ane (%) 1Uu0d JINI A1 Hd (8Y) Md reurg s[ewrue Jo "oN waysAs uonponpoud pue surdax Surpasy $90UaIAYIY

28



Alentejano Pig
DOI: http://dx.doi.org/10.5772/intechopen.83757

oxidative muscle metabolism. These high pH 24 values are also associated with
lower drip loss [54], which corroborates with higher intramuscular fat content
(ranging from 3.1 and 7.5%) and darker colour (high Minolta L* value; L*
varying from 43 to 51). As previously observed, lower pH values are related
with higher water losses by drip due to a reduction in the repulsive electrostatic
forces between the myofilaments, partial denaturation of the myosin head
(address to [55, 56] for review). On the other hand, higher values of intramus-
cular fat are generally associated to a decrease in the moisture diffusivity coef-
ficient [57]. Intramuscular fat content is highly variable among studies (3.1 and
7.5%; [24, 27, 29, 40-42, 46, 49-51]), mainly due to study conditions (feeding

Product name" Type of the product Status of the product
Carne de Porco Alentejano Raw meat PDO
Presunto de Barrancos Dry cured ham PDO
Paleta de Barrancos Dry cured shoulder PDO
Presunto do Alentejo Dry cured ham PDO
Paleta do Alentejo Dry cured shoulder PDO
Presunto de Campo Maior e Elvas Dry cured ham PGI
Paleta de Campo Maior e Elvas Dry cured shoulder PGI
Presunto de Santana da Serra Dry cured ham PGI
Paleta de Santana da Serra Dry cured shoulder PGI
Cacholeira branca de Portalegre Sausage PGI
Chourigo de Carne de Estremoz e Borba Smoked sausage PGI
Chourigo de Portalegre Smoked sausage PGI
Chourigo Grosso de Estremoz e Borba Smoked sausage PGI
Chourigo Mouro de Portalegre Smoked sausage PGI
Farinheira de Estremoz e Borba Smoked sausage PGI
Farinheira de Portalegre Smoked sausage PGI
Linguiga de Portalegre Smoked sausage PGI
Linguiga do Baixo Alentejo Smoked sausage PGI
Lombo Branco de Portalegre Dry-cured sausage PGI
Lombo Enguitado de Portalegre Smoked sausage PGI
Morcela de Assar de Portalegre Smoked sausage PGI
Morcela de Cozer de Portalegre Sausage PGI
Morcela de Estremoz e Borba Smoked sausage PGI
Paia de Estremoz e Borba Smoked sausage PGI
Paia de Lombo de Estremoz e Borba Smoked sausage PGI
Paia de Toucinho de Estremoz e Borba Smoked sausage PGI
Painho de Portalegre Smoked sausage PGI
Paio de Beja Smoked sausage PGI
All velated legislation and additional information about these products can be found at https://tradicional.dgadr.gov.
pt/en/.
Table 8.

List of certified products from Alentejano pig breed.
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regime, intensity of rearing, age and body weight at slaughter) but generally
increases with body weight at slaughter within specific study (e.g., from 6.2% at
70 kg to 7.5% in 110 kg [40]) and is higher when a restrictive feeding regime is
applied. The extreme values obtained for SFA, MUFA and PUFA content of
intramuscular fat in Longissimus muscle were 35.0-43.7, 47.7-57.5, and 4.1-
10.9% [27, 29, 33, 49-51]. Due to big differences between studies with regard to
the feeding regime, feed composition, final body weight/age, and fatness, which
are all important factors influencing the fatty acid composition of meat, the
results of the fatty acid composition should be interpreted with caution. Never-
theless, it can be concluded that the results reported in the considered studies
indicate higher proportions of SFA and particularly of MUFA, in contrast to
lower PUFA content, in comparison to the modern meaty type of pigs [27, 49,
58, 59]. This can be attributed to a higher synthesis of MUFA (which increases
with age [60]) and SFA, caused by higher fat deposition, as shown by the
results of body composition (backfat thickness at the level of the last

rib = 40 mm on average, Table 6).

6. Use of the breed and main products

The Alentejano pig is bred for the production of high-quality meat, sausages and
dry-cured products. This slow growing-fat local pig breed is mostly reared in
extensive finishing conditions, using the different agro-forest resources at their
disposal. The high slaughter ages and weights grants great maturity and better
flavour to the meat and meat products obtained, as already recognized in ancient
Roman documents [4]. Meat from the Alentejano pig has high contents of oleic
acid-rich intramuscular fat, micronutrients and antioxidants [27, 61]. It must be
produced according to the conditions established in the Portuguese legislation
(Decreto-Lei no. 95/2014, 24th of June—MAM, 2014) to be certified under the
Protected Designation of Origin (“Carne de Porco Alentejano DOP”). Meat, fat and
offal from Alentejano pigs are also used for the production of high-quality products
(Table 8). There are currently five PDO and 23 PGI certified products [62].
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