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Abstract

The Mangalitsa pig breed is considered one of the oldest pig breeds in Europe. By the end of the
19th century, Mangalitsa pigs were the main breed of pigsraised in Europe, being fattened to a weight
of 250 - 300 kg, primarily for fat. Although it was not created in our country, Mangalitsais considered
a local breed because it has been raised on our territory since ancient times, during which it has
perfectly adapted to our natural and breeding conditions. This paper presents results obtained from
the analysis of the technological properties of pork meat from the Mangalitsa breed, originating from
pigs of different ages, of both sexes. The study analyzed the rate of losses dueto refrigeration, freezing
and thawing, aswell asthe rate of losses due to frying and boiling the pork meat from the Mangalitsa
breed. In most cases, the results showed a higher percentage of losses in younger specimens, which

had a lower degree of fattening.
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INTRODUCTION

Mangalita is a typical breed of pigs
specialized for fat production, with a
percentage of meat in the carcass of 30-35%
and 65-70% fat [4, 8, 9, 12, 13].

This breed of pigs is one of the old-type
breeds, and has been formed several
centuries ago by the cross between
primitive European and Asian pigs. The
Mangalita pig breed was introduced to
Romania from Serbia in the 19th century
[2].

The rusticity of the Mangalita breed
allowed to obtain a population of pigs with
a high resistance to diseases, severe
macroclimate and microclimate conditions
and to grazing especially on wet lands. It is
also noted that under the conditions of semi-
intensive exploitation, feeding does not
involve the administration of protein of
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animal origin, making very good use of
forest fruits, such as beech trees fruits and
acorns [3].

At the end of the 19th century,
Mangalita pigs represented the main breed
of pigs raised in Europe. In those times,
Mangalita pigs were fattened up to a weight
of 250 - 300 kg, being raised especially for
fat, mainly in oak forests [6].

The morphological and production
characteristics demonstrate the particularly
valuable qualities of this breed, being, along
with the rusticity, a plea for their
maintenance and promotion in the 2Ist
century animal husbandry [7].

At the age of one year, the youth
achieves 65-75% of full development, and
the adult state is reached at the age of 4
years. The meat has superior taste qualities,
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it is juicy, tender, and lends itself very well
to the preparation of winter salamis [5, 6].

From a genetic point of view, the
Mangalita is a well-established breed.
Within the breed, several varicties are
distinguished, which differ from each other
more by color, after which they differ, the
basic characteristics being very similar [10].

Pork is made up of muscle tissue from
slaughtered pigs, together with all
surrounding tissue, bones, fat, fascia,
aponeurosis, blood vessels, nerves and
lymph nodes [11].

MATERIAL AND METHOD

The biological material used in this
research consisted of Mangalitsa pigs raised
on a livestock farm in the northeastern part

of Romania, specialized in breeding,
reproduction, and  valorization  of
Mangalitsa pigs.

To achieve the purpose of the study, the
biological material used consisted of red
variety Mangalita pigs of both sexes and
different ages. Two experimental groups
were formed from the studied biological
material, each consisting of 10 individuals,
castrated males, and females of the red
variety.

In the livestock farm where the research
was conducted, a semi-free range system is
applied, with pigs being fed concentrated
feed and having permanent access to
pasture. The individuals in the two
experimental groups were slaughtered in a
specialized pig slaughterhouse at the age of
approximately one year and a body weight
exceeding 100 kg, respectively at the age of
one and a half years and a body weight of
140 kg.

The determination of the average body
weight at slaughter of the biological

material was  done  within  the
slaughterhouse, immediately after the
slaughter process.

The evaluation of the technological
properties of the meat from the Mangalitsa

pigs, which make up the two experimental
groups, was done in accordance with
current standards. The number of samples
analyzed was 10 for each technological
property.

To determine the technological
properties of Mangalita pork, samples were
taken from three distinct body regions
(neck, thigh, and loin) and subjected to
analysis.

Pork preservation is most often done
through  refrigeration and freezing.
Refrigeration should be done immediately
after cutting. The refrigeration process
involves rapid cooling of the pork to final
temperatures above the freezing point,
between 0 and +4°C.

Refrigeration is a heat transfer process
without changing the state of aggregation,
accompanied by moisture transfer from the
meat to the cooling environment.

Freezing is a technological operation
during which most of the water in the
cellular juice and free water in the tissues is
turned into ice by cooling the product to a
temperature below its freezing point.

Preserving meat by freezing involves
cooling it to a final temperature between -
15 and -20°C.

Pork freezing was done quickly to
maintain its quality, as slow freezing leads
to the formation of large crystals that
perforate the cell wall, and the loss of
liquids results in poor quality meat [1].

Losses recorded after refrigeration and
freezing were determined by direct
weighing of meat samples using an
analytical balance. For refrigeration,
determinations were made at 1 day and 3
days, and for freezing after 1 day, both in
frozen state and after thawing.

Pork shrinks when boiled, reducing its
volume, and the loss of cellular juice
increases. Mangalita pork samples were
boiled over medium heat in a slightly
acidulated liquid, and losses recorded after
boiling were determined by weighing them
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with an analytical balance after prior
cooling.

The samples were placed in a slightly
acidulated liquid that completely covered
the meat, then boiled slowly for 30-45
minutes, depending on size. The slightly
acidulated boiling liquid helps to quickly
coagulate surface proteins, thus preventing
the loss of nutrients from the meat.

To achieve the purpose of the study,
losses recorded by meat samples subjected
to frying were also calculated. This
operation was carried out by frying the meat
in hot oil. After frying, the meat samples
were left to rest for 5 minutes to drain the
excess oil.

The meat samples from the two groups
were placed in oil heated to 140-160°C in a
deep pan, where they were well fried on
both sides until browned, then removed
from the hot oil, drained, and weighed.

Table 1. Average slaughter weight

Losses resulting from the frying
operation were determined by weighing the
Mangalitsa pork samples fried in oil. These
losses can vary depending on the water and
fat content of the meat, with anatomical
portions that have a higher fat content
recording greater losses.

RESULTS AND DISCUSSIONS

In the present research, the Mangalitsa
pigs, red variety, from the two experimental
groups were slaughtered at approximately
one year of age and a body weight
exceeding 100 kg, respectively at one and a
half years of age and a body weight of
approximately 140 kg, thus obtaining a
higher percentage of fat in the carcass. The
average slaughter weight was 102.34+1.05
kg for the pigs aged one year, and
143.78+1.81 kg for the Mangalitsa pigs
aged one and a half years, as presented in
Table 1.

Group Age n Sex I;(ivie sv;/(e(Eg)t
Mangalci;trsc;ufela1variety 12 months 10 +3 102,34+1,05
Mangalci;t;(;ufelazvariety 18 months 10 +d 143,78+1,81
To determine the losses due to After 72 hours from the start of

refrigeration, samples of neck, loin, and
pork leg were kept at temperatures between
0 and +4 °C throughout storage. Plastic
containers were used to store the meat
samples, which were weighed after 24 and
72 hours.

The average values recorded for the
losses due to refrigeration of pork meat after
a period of 24 hours ranged between 0.83%,
as recorded for neck samples from 18-
month-old specimens, and 1.51%, as
obtained for loin samples from 12-month-
old specimens.

refrigeration, the loss rate ranged between
1.96% and 2.31% for pork leg, between
1.17% and 1.33% for pork neck samples,
and between 2.09% and 2.39% for pork loin
(Table 2).
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Table 2. Refrigeration loss rate

Leg Neck Loin
Specification n slzlr:?Ie Losses slanr:lslle Losses | Initial sample |Losses
0, 0, . 0,
weight (q) (%) weight (g) (%) weight (g) (%)
After 24 hours
Ly -Mangalitsa
red variety, 12 10 |252,04+1,51| 1,45 |250,33+1,32| 0,96 262,64+1,80 1,51
months
L, -Mangalitsa
red variety, 18 10 |259,22+1,27| 1,23 |253,46+1,58| 0,83 257,71+2,21 1,42
months
After 72 hourse
L4 -Mangalitsa
red variety, 12 10 |252,04+1,51| 2,31 |250,33+1,32| 1,33 262,64+1,80 2,39
months
L, .- Mangalitsa
red variety, 18 10 |259,22+1,27| 1,96 |253,46+1,58| 1,17 257,71+2,21 2,09
months

The smallest losses were recorded for all
three anatomical regions in the case of
Mangalitsa pigs aged 18 months, attributed
to their fattening state.

During the research, losses due to
freezing of meat samples were determined 24
hours after freezing, as well as after thawing,
to highlight the losses of cellular juice.

Table 3. Freezing loss rate

Following the determination of losses
due to freezing of Mangalitsa pork after a
period of 24 hours, average values ranged
between 0.87% and 0.98% for pork neck,
average values between 3.43% and 3.58%
for pork leg, and average values between
4.21% and 4.36% for loin (Table 3).

Leg Neck Loin

Specification n lg:\lzlle Losses SL”;:;L Losses | Initial sample |Losses

% % : %

weight (g) (%) weight (g) (%) weight (9) (%)
Lotul Ly

Mangalitsared | 44 | 5500441 51| 358 |258214146| 098 | 26348+1.83 | 4,36
variety, 12
months
Lotul L,

Mangalitsared | 4 | 547 704135| 343 |256,15¢1,27| 087 | 257,714213 | 4,21
variety, 18
months

According to the data in Table 3, the
freezing loss rate varied depending on the
anatomical region from which the samples
were taken, as well as the age of the
slaughtered pigs. Thus, the smallest losses
were recorded in the case of group L2,
consisting of Mangalitsa red variety
specimens aged 18 months.

As a result of determining the thawing
loss rate, the average values obtained
ranged between 3.09% and 3.19% for the
Mangalitsa neck, between 7.79% and
7.91% for the pork leg samples, and
between 8.48% and 8.57% for the pork loin
samples (Table 4).
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Table 4. Thawing loss rate

Leg Neck Loin
Specification n slzlrtrl1aplle Losses sle?rth]ISIIe Losses Initial sample |Losses
0, 0, i 0,
weight (g) (%) weight (g) (%) weight (g) (%)
Lotul L4
Mangalitsa red 10 | 246,20+1,71| 7,91 |261,12+1,72| 3,19 257,65+2,35 8,57
variety, 12 months
Lotul L,
Mangalitsa red 10 | 258,74+1,31| 7,79 |252,23+1,56| 3,09 259,75+2,11 8,48
variety, 18 months

The highest thawing losses were recorded
in group L1, consisting of Mangalitsa red
variety specimens aged 12 months.

To achieve the purpose of this study, the
losses due to frying the Mangalitsa pork

Table 5. Frying loss rate

were also determined. The values obtained
from frying the leg, neck, and loin of
Mangalitsa pork are presented in Table 5.

Leg Neck Loin
Specification n lglrﬂzlle Losses slanr:slle Losses | Initial sample [Losses
% % i %
weight (g) (%) weight (g) (%) weight (g) (%)
Lotul L4
Mangalitsa red 10 | 273,95+1,43 | 22,48 |264,64+1,59| 20,18 288,03+1,93 30,39
variety, 12 months
Lotul L,
Mangalitsa red 10 |261,21+1,73 | 25,81 |282,31+1,93| 19,95 286,23+1,81 31,25
variety, 18 months

The frying losses ranged between
19.95% - 20.18% for the Mangalitsa neck,
between 22.48% and 25.81% for the pork
leg, and between 30.39% and 31.25% for
the pork loin.

Regarding the boiling loss rate, it was
highest for the pork loin, with average

Table 6. Boiling loss rate

values ranging between 39.71% - 39.88%,
and lowest for the pork neck, with average
values between 28.35% for the 18-month-
old pigs in group L2 and 30.35% for the 12-
month-old pigs in group L1 (Table 6).

Leg Neck Loin
Specification n slglrt\;arl)lle Losses s?r‘lrt\lp?lle Losses | Initial sample |Losses
0, 0, i 0,
weight (g) (%) weight (g) (%) weight (g) (%)
Lotul L4
Mangalita 10 |262,30+1,76| 38,92 |26525¢1,51| 2847 | 269,02+2,33 | 39,88
varietatea rosie,
varsta 12 luni
Lotul L2
Mangallta . 10 | 271,211,563 | 38,12 |264,34+1,78| 28,35 |8272,62+2,11 39,71
varietatea rosie
varsta 18 luni
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The boiling loss rate for Mangalitsa pork
varied significantly, mainly due to the
chemical composition of each type of meat.

CONCLUSIONS

Following the determination of
refrigeration losses for pork after a period of
24 hours, the lowest value was 0.83%,
recorded for neck samples from 18-month-
old Mangalitsa red variety specimens.

After 72 hours from the start of
refrigeration, the loss rate ranged between
1.96% for pork leg and 2.39% for pork loin.

The freezing loss rate varied depending
on the anatomical region from which the
samples were taken, as well as the age of the
slaughtered pigs. Thus, the smallest losses
were recorded in group L2, consisting of 18-
month-old Mangalitsa red variety specimens.

The highest thawing losses were
recorded in group L1, consisting of 12-
month-old  Mangalitsa red  variety
specimens.

The losses resulting from boiling the
Mangalitsa pork varied significantly,
mainly due to the chemical composition of
each type of meat, particularly the water and
fat content.
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