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Abstract. By a morphological study of carcasses of young pig stock of
different origin, it has been proved that up-to-date crossbreeding schemes
using meat-type breeds as parents increase the percentage of meat in a
carcass and optimise the lean-to-fat ratio. Physicochemical analysis of pork
obtained from pigs of different breeds has shown that all the parameters
investigated are within the current physiological standards. Most parameters
have shown no significant difference, though tend to exhibit some
peculiarities associated with the effect of a genotype on how this or that
physicochemical characteristic manifests itself. The use of the Piétrain breed
as the sire line decreases the intramuscular fat content, and hence the
calorific value of pork. The back fat of this breed has the highest melting
point, which indicates its high storability, but somewhat lower cooking
properties than those of similar products obtained from offspring of Large
White and Landrace parents. The pH and water-holding capacity of the pork
of Piétrain-sired offspring make it quite similar to PSE (Pale, Soft,
Exudative) meat: this pork is slightly less tender and paler in colour and
exhibits greater weight loss during thermal processing. Also, the result of a
comprehensive sensory evaluation of boiled pork and pork broth obtained
from Piétrain-sired young stock was the lowest, which is consistent with
most of the physicochemical properties of pork from pigs of this genotype.
So, it is the 75% purebred Landrace that should be favoured as a terminal
sire line in crossbreeding programmes in order to obtain pork and bacon of
improved quality in intensive commercial swine production systems. It is
recommended to combine Piétrain and Duroc lines to produce terminal
sires, ¥ (Piétrain + Duroc), that will be further mated with two-breed-cross
dams — %2 (Large White + Landrace).

Keywords: quality, sensory evaluation,
production, hybridisation.
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pig industry may adversely affect the quality of raw

Introduction. Formulation of the problem

Commercial pork production in Ukraine has been

materials supplied to the processing plant and then the
quality of products delivered to end consumers. It is the

developing quite dynamically during the last decade: the
overall production has increased, and new, intensive
technologies have been introduced. At the same time, there
has been growing concern about the quality of pork
produced under present-day conditions of intensive
commercial production. It is sad to admit that today, pig
producers in Ukraine give little weight to the quality of
pork. That is why scientists should be able to foresee and
prevent any potential problems. The problem of pork
quality must be raised as early as today. Further
acceleration of the performance and production rates in the
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quality of commercially produced pork that this paper is
focused on.

Analysis of recent research and publications

41

In a competitive environment, the quality of food
is the most important factor ensuring its successful
production. Analysis of consumption of meat and meat
products has shown that the concept of “quality” for a
modern consumer goes way beyond its purely
biological definition. This concept is determined by
three interrelated aspects a consumer wants to rely on,
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which require constant attention of science and
practice: the quality of a product, the quality of its
laboratory testing, and the quality of its production
process [1].

Multipurposeness and unique character of pigs’
muscle tissues is due to their high calorific value,
balanced amino acid profile of proteins, and presence
of biologically active substances. These characteristics,
in combination, ensure the normal physiological state
and utilisation of nutrients in the human body. No
doubt, pork is an important component of human diets
across the world. It has been a leader of food
production and consumption for many years due to a
number of social and economic factors [2]. To date,
pork makes more than 40% in the EU meat balance. It
is known that pork and back fat are in the front rank of
traditional consumer products in Ukraine. However,
today, pork accounts just for 30% in the national meat
balance [3]. This is why when placing emphasis on the
present-day national output, it is crucial to focus on
how to maintain the high quality of pork, since it
remains a valuable calorific food of great biological
and strategic importance essential for good nutrition,
well-being, and health of Ukrainians.

Subcutaneous pork fat (fatback) contains about 92-
94% of fat, 4-4.5% of water, and 1.3-1.5% of stromal
vascular fraction. As compared to tallow, fatback is
more palatable and digestible while being high in
calories [3].

The human body requires 60-80 g of fat a day,
which is comprised of 10% of polyunsaturated fatty
acids, 30% of saturated fatty acids, and about 60% of
monounsaturated fatty acids [2]. This is exactly how
fatty acids are distributed in pork fat [3]. The
biological value of intramuscular and subcutaneous fat
in pigs is due to the increased levels of essential
polyunsaturated fatty acids (especially arachidonic
acid) and not easily available vitamins A, D, E, and
carotene [4].

Arachidonic acid, which can be found in pork fat,
is absent in vegetable oils and cannot be synthesised in
the human body. Besides, pork fat contains a vitamin-
like substance or vitamin P (which is a combination of
arachidonic, linoleic, and linolenic acids) and the trace
element selenium. They have a positive effect on the
capillary permeability, vascular tone, and liver
function, and are essential for strengthening the
immune system and lipid metabolism in humans and
animals [3,5].

The percentage of saturated fatty acids in lipids of
mature animals also increases with age. Fats are
lacking in the meat of malnourished animals, and the
digestibility of such fats is poorer.

The rates of intensification of commercial pork
production technologies over the last 20-30 years
(employment of fast-growing swine genotypes,
concentrate feeding, increased stocking density, etc.)
make it necessary to control a complex of pork quality
parameters: the nutritive and biological value, the
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sensory  (organoleptic), morphological, physical,
functional, processing, hygienic, toxicological, and
other characteristics of pork. Thus, assessing the
quality of commercial pork products in Ukraine
remains a topical issue.

Special emphasis in modern research is placed on
comprehensive solution of a number of problems
which have only been aggravated under conditions of
intensive commercial production. One of these issues
is how to counter the effects of biological antagonism
in pigs. It is well recognised that meat quality declines
with an increasing meat content in a carcass [5].
Modern commercial pig production, which is based on
intensive manufacture of lean pork and maximisation
of profit over the shortest time possible, has been
recently facing a severe problem: abnormalities in the
level of biological processes in living pigs affect the
quality of carcass maturation after slaughter and
contribute to development of different defects in
meat [6-8]. In most cases, commercial swine hybrids
characterised by high live weight gain and high rates of
muscle tissue growth vyield pork with poor
physicochemical quality characteristics that match the
defect criteria PSE (pale, soft, exudative meat) and
DFD (dark, firm, dry meat) [3]. The mentioned defects
are typically found in the most valuable cuts of pork,
and processing such raw materials requires extra costs.
The PSE defect is identified mainly in the longissimus
muscle and in the hind quarter muscles: m.
longissimus dorsi — 86.6%, m. sememembranous —
73.7%, m. gluteus mediaus — 70%, and in other
muscles — 40%. The ratio of different types of muscle
fibre (glycolytic, oxidative, and intermediary)
determines whether a muscle is likely to manifest signs
of the PSE defect [9,10].

Thus, the breed, health status, and age of animals
at slaughter are important factors which determine the
quality grade of pork for processing. There are various
factors contributing to the development of meat quality
defects; these may be related to genetics or arise during
the growing phase, transportation, or at slaughter. In
this regard, the issues of pork quality depending on the
breed-of-origin of animals are of primary importance.

It is sad to admit that pig producers in Ukraine are
known for not paying proper attention to the quality of
pork. Hence, the processing industry loses profits
because of high moisture losses in carcasses and semi-
finished products while thawing, salting, curing, and
smoking pork products, and because valuable cuts of
pig carcasses often have to be processed to produce
cheaper products [5]. This is why it is of great
importance to foresee potential problems related to the
quality of pork, as further acceleration of the
pdrformance and production rates in the pig industry
may negatively affect the quality of pork and pork
products delivered to the end consumer.

One should understand that high-quality pork can
be obtained at moderate rates of pigs’ growth (with a
fattening period of 6-8 months) if the principles of
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ecological or, rather, organic production are employed.
Such pork is tender and aromatic, without excessive
moisture and weight losses during ageing and
processing, and is perfect for long-term storage [11].
The key factor limiting organic pork production is its
high cost and individuals’ low purchasing power. That
is why commercially produced pork comprises the
largest portion of the total meat production in Ukraine.
So, scientists and manufacturers should direct their
joint efforts to solve the problem of the product quality
within a comprehensive system of high-quality pork
production “from farm to table.”

Improving the quality characteristics of swine
carcasses of modern specialised meat breeds and
hybrids, the physicochemical properties, and chemical
composition of pork as a raw material for meat-
processing plants is a topical problem of great practical
interest [12-17].

The purpose of our research is quality assessment
of carcasses, pork, and fat of pigs of different
genotypes under the present-day conditions of
intensive commercial pork production. To this end, we
have solved the following tasks:

— morphological study of carcasses of pigs
crossbred from different combinations of breeds;

— chemical analysis and determination of the basic
processing characteristics of muscle tissue and
subcutaneous fat of pigs of different genotypes;

— sensory evaluation of boiled pork and pork broth
made from samples collected in different groups of

pigs.

Research materials and methods

The objects of the study were carcasses of Large
White pigs of Ukrainian origin (the control group) and
carcasses collected in six experimental groups of
young stock produced by multi-combination
crossbreeding in accordance with the design of the on-
farm experiment presented in Table 1.

For all animals in all experimental groups, the
feeding programme and housing conditions were the
same, typical of technologies where some production
processes are mechanised and automated. Throughout
the experiment, the animals were given complete dry

mixed rations in accordance with zootechnical
standards [3]. We employed concentrate feeding, and
the animals had free access to water. Pigs grown under
the conditions of commercial pig farming for 167-184
days since birth, upon gaining 100 kg of live weight,
were moved to the finisher group for control
slaughters.

After slaughter, the carcasses were gradually
cooled down, and after 24-hour maturation at +2—4°C,
their morphology was examined by boning the right
side of each carcass and weighing its morphological
components: lean, fat, and bones. We calculated the
percentage of each component in the carcasses and the
lean-to-fat ratios.

The quality of the longissimus muscle samples (m.
longisimus dorsi) and subcutaneous back fat collected
from the right half-carcasses in the region of the 9"
12" vertebrae was analysed in the laboratory according
to standard procedures [18].

The physicochemical quality parameters of
muscle tissue were assessed in accordance with the
guidelines of Lenin All-Union Academy of
Agricultural Sciences and with regulatory documents
(1SO 2917:1999, IDT): National Standard of Ukraine
(NSU) I1SO 2917:2001.

These are the parameters determined in the
samples 48 hours after slaughter. The pH level (NSU
ISO 2917:2001) was measured using a portable pH-
meter pH-150M (Belarus); the water-holding capacity
was determined by the Grau and Hamm press method;
the pork tenderness was evaluated by D. Levantin’s
method using a Warner—Bratzler shear machine [18];
the colour intensity was measured by the
photocolourimetric method using a photocolourimeter
KFK-3 (Russia) [18]; losses due to thermal processing
were calculated as the difference in the sample weight
before and after treatment with dry heat in a bain-marie
for 50 minutes [5]. In the freshly rendered fat from the
subcutaneous layers, the moisture content was
determined by drying at 105°C, and the melting point
was measured in a straight open-end capillary tube, 1.5
mm in diameter, with an Amarell digital thermometer
AMA-digit ad 14™ (Germany) [18].

Table 1 — Design of the on-farm experiment

Parents Feeder young stock
Group Dams (n=10) | Sires (n=3) (n=20)
Genotype
I control Large White Large White Large White

11 experimental Large White Landrace % (Large White + Landrace)

11T experimental F1* Large White** ¥ Large White + ¥ Landrace

IV experimental F1 F1 % (Large White + Landrace)

V experimental F1 Landrace** % Landrace + % Large White

VI experimental F1 Piétrain Y, Large White + ¥ Landrace + % Piétrain
VII experimental F1 % (Piétrain + Duroc) | ¥4 Large White + ¥4 Landrace + ¥4 Piétrain + % Duroc

Notes: * F1— crossbred dams and terminal sires (2 Large White +% Landrace);

** |arge White and Landrace parental lines.
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The chemical composition of pork was determined
following the standard methods [18] and regulatory
documents: National Standard (GOST) 23042-86 and
9793-74. To this end, the total moisture content in the
pork was determined by drying at 100-105°C; the
intramuscular fat was measured by Soxhlet extraction,
with petroleum ether used as a solvent; the mineral ash
content was measured after the samples had been
subjected to the temperature 450°C in a muffle
furnace; and crude protein was measured by the
Kjeldahl method. The energy value of pork
(longissimus muscle) was calculated from the results of
the chemical analysis and made 4.0 kcal per gram of
protein and 9.0 kcal per gram of fat [18].

The optimal values of the key quality parameters
of pork in this study determined on the basis of the
standards reported in [3,5] were as follows: water-
holding capacity 53-65%; tenderness 8.4-12.2 Kkgf;
intramuscular fat content 1.2-3.3%; melting point of
back fat 29.7-42.0°C. The optimal pH levels calculated
according to [4] were pH24 5.6-6.2 and pH48 5.2-
5.8 [7]

The sensory characteristics of boiled pork and
pork broth made from the longissimus muscle samples
taken in the region of the 9"-12" vertebrae of
carcasses of pigs from different experimental groups
were scored on a 5-point scale by an expert committee
following the requirements of NSU 4823.2:2007. The
samples (150-200 g) were boiled for one hour. Water
was added at a ratio of 1:10, and salt was added at a
rate of 1% of the pork weight. Neither herbs nor spices
were used while cooking.

The measurement results obtained were analysed
by means of statistical variation techniques using the
application MS Excel 2010 run on a personal
computer.

Results of the research and their discussion

The results of morphological evaluation of
carcasses of the studied young pig stock of different
breed-of-origin are given in Table 2. These data make
it clear that all experimental groups of crossbred young
stock are superior to the control group of purebred
Large White pigs by the meat percentage in the
carcasses. In particular, the dressing percentage is
higher by 0.7-1.2% (groups I1-1V), 2.3% (group V),

4.8% (group V1), and 4.0% (group VI1I) as compared to
that in the control group. However, the carcass fat
content in the control group is higher than that in all
experimental groups by 0.6-3.3%. The statistically
significant differences in the carcass fat content
between the young pigs in the control group and the
crossbreds in the experimental groups are 1.9%
(group V; p<0.01), 3.3% (group VI; p<0.001), and
3.1% (group VII; p<0.001). The difference in the bone
content between the control group and experimental
groups II-V is negligible and not statistically
significant. However, this difference is more profound
between the control group and experimental groups VI
and VII: they had the lowest carcass bone percentages
0.9% and 1.5%, respectively, lower than in the control
group (p<0.05). The evaluation of the meatiness of
carcasses was based on the lean-to-fat ratio and has
shown the lowest value in the control group (2.3:1).
This parameter is slightly better in experimental groups
-1V (2.37-253:1) and moderately better in
experimental group V (2.60:1). The maximum
improvement of the meatiness of carcasses, as
compared to the control group, is recorded in the
young stock in experimental groups VI-VII (2.77-
2.83:1). In general, the morphological analysis of the
carcasses of young stock of different breed-of-origin
allows concluding that up-to-date crossbreeding
schemes, with the Landrace, Duroc, and Piétrain
breeds used as paternal lines, increase the meatiness of
carcasses. This is confirmed by an increased meat
content in carcasses and a better lean-to-fat ratio,
which, in its turn, accounts for the current high demand
for meatier pork on both global and national markets.
This improvement of the lean percentage in carcasses
due to using pigs of modern meat breeds in the
classical crossbreeding and hybridisation schemes has
been proved in the studies of different
authors [3,8,10,17].

The chemical analysis of muscle tissues of young
stock of different breed-of-origin (Table 3) has shown
that all the parameters considered are within the
current physiological limits. Most parameters show no
significant difference (p>0.05), though tend to exhibit
some peculiarities associated with how the genotype
effects on the manifestation of this or that chemical
characteristic of muscle tissue.

Table 2 — Morphology of carcasses of young pig stock of different breed-of-origin, % (x +s_)

Group Meat Fat Bones Lean-to-fat ratio

| 60.9+0.28 26.5+0.22 12.6+0.21 2.30

Il 62.1+0.36 25.5+0.24* 12.4+0.22 2.43

1l 61.8+0.39 25.4+0.27 12.8+0.19 2.43

v 61.6+0.33 25.9+0.23 12.5+0.22 2.37

\% 63.2+0.32** 24.6+0.29** 12.2+0.24 2.60
VI 65.7+0.21*** 23.2+0.28*** 11.1+0.28* 2.83
VII 64.9+0.33*** 23.4+0.23*** 11.7+0.25* 2.77

Notes: hereinafter * p < 0.05; ** p < 0.01; *** p < 0.001.
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Table 3 — Physicochemical characteristics of muscle tissues of the young stock under study, % (% 4 5_ ), n=3

Group

1T [ o | m [ v [ v [ vi [ w

Moisture (%)

73.7+0.68 [ 73.3x0.44 | 73.4+0.49 [ 73.2+0.30 | 72.8+0.38 [ 72.8+0.43 [ 72.4+0.33

Dry matter (%)

26.3+0.44 | 26.7+0.38 | 26.6+0.59 | 26.8+0.41 | 27.2+0.46 | 27.2+0.40 | 27.6+0.40

Fat (%)

4.240.31 | 4.4+0.33 | 45+0.33 [ 3.6£0.24 | 4.2+0.22 [ 2.4x0.26* [ 3.8+0.39

Protein (%)

21.0+£0.29 [ 21.2+0.33 | 21.0+0.38 [ 22.0+0.47 | 22.0+0.36 [ 23.7+0.33** [ 22.6+0.33*

Ash (%)

1.1£0.01 | 1.1#0.01 [ 1.1#0.01 | 1.240.02* [ 1.1#0.02 | 1.1#0.01 | 1.2+0.02
Energy value (kcal)
1218 [ 1244 | 1245 [ 1204 | 1258 | 1164 [ 1246

The distribution of the dry matter is quite specific:
the dry matter content is the lowest (26.3%) in pork of
purebred Large White pigs in the control group, and it
gradually increases (by 0.4-1.3%) in pork of crossbred
pigs in the experimental groups.

This increase in the percentage of dry matter in
pork of crossbred pigs in the experimental groups as
compared to the control group results from a 1.9-2.7%
increase in the percentage of crude protein in pork of
crossbreds in groups IV-VII while the fat content
decreases by 0.4-1.8% in animals in groups IV, VI,
and VII. At the same time, the mineral ash content is
practically the same in all groups (1.1%). The only
exception is pork of crossbreds in groups IV and VII,
which is by 0.1% higher in mineral ash than the other
groups.

The analysis of the energy value of the
longissimus muscle in different groups of pigs has
indicated that higher energy values are due to the
increased intramuscular fat content. The lowest fat
content is in pork of the Piétrain-sired young crossbred
stock in group VI that inherited this specific trait from
their parents. The energy value of pork obtained from
pigs in groups I, IV, and VI is rather low. The energy
value of pork of crossbred pigs in groups II, III, V, and
VII is higher, with practically no variations within
these groups. It is worth noting that the energy value of
the longissimus muscle of pigs of modern high-
yielding meat genotypes has tended to decrease over
the last 20 years, which is confirmed by other authors’
findings [8].

The melting point of pork fat as a derivative
product should be high in order to allow its safe
storage. On the other hand, the cooking properties
are better in the fat with a lower melting point [10].
The analysis of the physicochemical characteristics
of subcutaneous fat of pigs of different breed-of-
origin (Table 4) has shown that the difference in the
fat melting point among most groups of pigs is not
significant. It should be mentioned that the melting
point is higher for the fat of the Piétrain-sired young
crossbred stock in group VI. This indicates its good
storability, though somewhat lower cooking
properties. The refractive index of the rendered lard
characterises its optical density and indicates the
degree of unsaturation of fatty acids. The higher the
content of unsaturated fatty acids in fat, the higher
the refractive index is. The refractive indices range
1.4595-1.4701 in all the groups. It should be
highlighted that the refractive index is the highest
for the fat of the Piétrain-sired young crossbred
stock in group VI, which confirms the highest
degree of unsaturation of fats in pigs of this
group.

Table 5 summarises the results of the
physicochemical analysis of pork of young
crosshreds obtained from different combinations of
breeds. The pH level plays an important role in the
technological process of preserving and processing
pork and determines the rate of autolytic processes
in muscle tissue after slaughter.

Table 4 — Physicochemical characteristics of subcutaneous fat of young pig stock
of different breed-of-origin (3 + S, ), n=3

Parameters GrOUp

I il ] vV Vv Vi VI
Moisture, % | 6.3%0.19 6.4:0.16 6.420.11 6.5:0.17 6.240.13 6.740.10 6.6:0.14
F'\)’(')?:]tt' - 34.8:032 | 339+027 | 347:036 | 3513028 | 345024 | 38.4:0.19%* | 35.0£0.22
Refractive . . " . " N o .
il 1.4599+0.001 | 1.4602+0.001 | 1.4600£0.001 | 1.4595+0.001 | 1.4609+0.001 | 1.4701£0.002** | 1.4624+0.001
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Table 5 — Physicochemical characteristics of meat of young pig stock of different breed-of-origin (3 5 ), n=3

Parameters Group
I 11 101 v v VI VII
pH 59+0.09 | 55t0.07* | 5.7+0.06 | 59+011 | 56+0.09 | 5.3+0.05** | 55+0.07*
Tenderness, kgf 7.620.18 | 9.6+0.12%%* | 8.7+0.14** | 7.7£0.09 | 9.8+0.11%** | 13.6+0.07*** | 11.6+0.08***
Water-holding
capacity, % 60.241.62 | 58.4+144 | 5974158 | 60.1+1.31 | 57.3+1.08 | 52.6+0.96* | 53.3+1.11*
Colour intensity, | eo 1,504 | 656:1.82 | 64.5+2.00 | 63.3+1.76 | 64.4+146 | 60.2+172% | 62.7+2.24
ext. units x 1,000
Weight loss
during cooking, % | 3455101 | 339%116 | 3425137 | 34.6+120 | 34.3:008 | 37.8:061% | 371077

Our findings show some peculiarities of pork
obtained from pigs in different groups under study.
In particular, the pH level of the pork samples
collected in experimental groups II, III, V, and VII
is practically the same, while the pH of the samples
from the control group and group IV is higher (5.9).
The pH level of the pork samples from group VI,
with a higher percentage of the Piétrain genes, is by
10.2% lower, which is statistically significant
(p<0.01). It is interesting that the pH level of pork
obtained from pigs in group VI is close to the
criterion for the PSE defect, as the pH of NOR meat
is 5.6-6.2.

Tenderness of meat is determined by its water-
holding capacity, pH, percentage of connective tissue
and fat, muscle fibre thickness, and degree of ageing
after slaughter [3,5]. Regarding pork tenderness, it is
worth noting that this parameter is within the
technological standards (8.3-12.2 kgf) for all the
samples examined. However, the pork samples
collected from %2 Piétrain young crossbreds (group VI)
are characterised by greater firmness. The tenderest
were the pork samples from the purebred Large White
pigs in the control group. The muscle tissues of
crossbreds in groups II, III, V, VI, and VII are firmer
as compared to the control group, with a statistically
significant difference of 26.3% (p<0.001), 14.5%
(p<0.01), 28.9% (p<0.001), 78.9% (p<0.001) and
52.6% (p<0.001), respectively. These results suggest
that the firmer consistency is specific to pork obtained
from Piétrain pigs: Piétrain sires used in crossbreeding
and hybridisation programmes pass this genetic trait to
their offspring.

Water-holding capacity is an important parameter
of pork quality. It depends on the presence of free
moisture and moisture bound to a protein substance.
The normal range of water-holding capacity is 53.0—
66.0%. There is no statistically significant difference in
this parameter between the control group and
experimental groups 11-V.

However, the water-holding capacity tends to
decrease in the pork samples from pigs in experimental
groups VI and VII. Primarily, this is due to their
accelerated growth rates and a younger age at which
they gain the market weight. The water-holding
capacity of the pork samples collected in these
experimental groups is, respectively, by 12.0% and
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11.5% lower than that in the control group (with
p<0.05). by the parameter of water-holding capacity,
the pork from pigs in experimental group VI matches
the PSE defect criteria.Likewise, it has been
established that the pork colour intensity of the
purebred Large White pigs in the control group is
consistently superior to that in all the other groups. The
colour intensity values of the pork samples from the
groups under analysis fully meet the technological
standards (51.082.0 ext. units x 1,000), though the
colour intensity is by 11.6% lower (with p<0.05) for
the pork samples from group VI as compared to the
control group.

As regards the weight losses during thermal
processing, this parameter is but slightly higher in the
samples from experimental groups I11-V, but for the
samples from groups VI and VII, it is higher,
respectively, by 9.6% and 7.5% (with p<0.05), as
compared to the control group. The weight loss in the
muscle tissue during thermal processing of the samples
from groups VI and VII allows classifying them as
PSE pork, because they exceed the standard limits (25—
35%).

The final stage of our study was sensory
evaluation of boiled pork and pork broth cooked using
the carcass samples collected from pigs of different
breed-of-origin (Table 6). According to the agreed
scoring system of sensory evaluation, the broths that
has got the highest total score and ranked first are those
from the samples of experimental groups V (%
Landrace+Y%, Large White) and VII (Y4 Large White+%,
Landrace+Ys Piétrain+% Duroc). The broths from the
samples of the control group (purebred Large White)
and of experimental group Il (% (Large
White+Landrace)) have been ranked second and third,
respectively, though there is no statistically significant
difference between their scores. The expert committee
have given the fourth and fifth rank to the broths
cooked from the samples of experimental groups IV (Y2
(Large White+Landrace)) and Il (3% Large White+Ys
Landrace), respectively. The broth cooked from the
group VI samples (Y% Large White+Ys Landracet+Y:
Piétrain) has been scored lowest. It should be noted
that the broth was given so low a score, because its
thickness (transparency), aroma, and flavour were too
poor.
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Table 6 — Sensory evaluation score of boiled pork and pork broth (x4 g _), n=20

Parameters Group
I ] I | I | v | Vv | VI | VI
Sensory evaluation score of pork broth
Aroma 4.4+0.11 4.5+£0.12 4.2+0.12 4.0£0.07** 4.5+0.11 3.8+0.09*** 4.5+0.11
Flavour 4.2+0.09 4.4+0.11 4.1+0.12 4.2+0.09 4.8+£0.09*** | 3.5+0.15*** | 4.7+0.11***
Colour 4.7£0.11 | 4.120.14*** | 4.0£0.13*** 4.4+0.13 4.2+0.16* | 3.9+0.12*** 4.4+0.10
Transparency | 4.0+0.16 4.2+0.12 4.0£0.13 4.3£0.13 4.5+0.14* 4.1+0.10 4.4+0.13
Total score 17.3 17.2 16.3 16.9 18.0 15.3 18.0
Ranking 2 3 5 4 1 6 1
Sensory evaluation score of boiled pork
Aroma 4.9+0.07 | 4.6£0.11* | 4.4+0.11*** | 4.2+0.09*** 4.7+0.11 3.7£0.11*** | 4.6+£0.11*
Flavour 4.3+0.13 4.1+0.14 4.0£0.10 4.2+0.12 4.4+0.11 3.4+0.13*** 4.2+0.12
Colour 4.2+0.12 4.0£0.15 4.1+0.12 4.3+0.11 4.1+0.18 3.2+0.17%** 3.8+0.22
Transparency | 5.0£0.00 | 4.0+£0.13*** | 4.2+0.09*** | 4.4+0.11*** | 4.1+0.14*** | 3.0+0.16*** | 3.8+0.17***
Total score 18.4 16.7 16.7 17.1 17.3 13.3 16.4
Ranking 1 4 4 3 2 6 5

The sensory evaluation of boiled pork from pigs of
different breed-of-origin has indicated that according
to the agreed ranking system, the highest total score
and first rank has been given to the boiled pork from
the control group (Large White purebreds of Ukrainian
origin).

The boiled pork from groups V (¥ Landrace+¥s
Large White) and 1V (¥ (Large White+Landrace)) has
been ranked second and third, respectively, though
there is no statistically significant difference between
their scores. The boiled pork from experimental groups
Il (*2 (Large White+Landrace)) and Il (3% Large
White+¥%, Landrace) with similar total scores has been
ranked fourth. The fifth rank has been given to the
boiled pork from experimental group VII (Y2 Large
White+%, Landrace+Y. Piétrain+¥, Duroc). The boiled
pork from group VI (Y2 Large White+%s Landrace+%2
Piétrain) has got the lowest score (13.3) and rank.

Conclusion

A morphological study of carcasses of the
surveyed young pig stock of different breed-of-origin
has proved that up-to-date crossbreeding schemes
using Landrace, Duroc, and Piétrain breeds as parents
increase the percentage of meat in a carcass by 0.7-
4.8%, as compared to the control group of Large White

purebreds. The use of the Piétrain breed as the sire line
decreases the intramuscular fat content and the
calorific value of pork, and results in a higher fat
melting point, which somewhat lowers its cooking
properties, as compared to similar products obtained
from the offspring of the Large White of Ukrainian
breeding and the Landrace of foreign origin. Besides,
by its pH level, tenderness, water-holding capacity, and
weight loss during thermal processing, the pork from
Piétrain-sired offspring matches the PSE meat criteria
(Pale, Soft, Exudative), which is confirmed by the
sensory evaluation of boiled pork and pork broth.

To obtain pork of improved quality in intensive
commercial swine production systems, the Landrace
breed should be favoured as a terminal sire line in
crossbreeding and hybridisation programmes. It should
be mated with two-breed-hybrid dams (2 (Large
White+Landrace)), which will allow achieving 75% of
Landrace genes in the resulting hybrids. It would be
desirable to precombine the ultra-meat Piétrain line
with the Duroc breed to produce terminal sires (¥
(Piétrain+Duroc)) that will be further mated with two-
breed-cross dams (Y2 (Large White+Landrace)). This
strategy will prevent a number of potential problems
related to the processing and cooking properties of
pork.
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SKadepa emiz00ToNOorii i mapasuTonorii

4Kadeapa ykpaiHChKoOi Ta iHO3eMHUX MOB

Oneckkuii iepkaBHUN arpapHuil yHiBepcuteT, Byll. KanarHa, 99, m. Oneca, Ykpaina, 65039

AHoTauisi. AHaii3 MOp(HOJIOTIYHOrO CKJIaly TYII MOJIOJHSAKY CBHHEH Pi3HOI MOXODKEHHS JOBOAUTS, IO 3aCTOCYBAHHS
CYJaCHMX CXEM CXpELIyBaHHs 3 BUKOPHCTAHHSM B SIKOCTi OATBHKiBCHKHMX ()OPM M’SICHHX TODiJ CIPHSE MiIBUIICHOMY BMICTY
M’sica y TYIIi Ta ONTHUMI3alil IOKa3HMKa CITiBBIIHOIICHHS M SICO : cajio. AHali3 (Qi3HKO-XiMiYHNX MOKAa3HUKIB CBUHUHH Pi3HOL
MOPOJHOI HAJIEKHOCTI CBIUUTH, LIO BCI BPaXOBaHi MOKA3HUKH 3HAXOIIMCS B MEXaX iCHYrOuMx ()i3ioJoriyHux HOpM. 3a
OLIBLIICTIO TOKA3HUKIB HE BCTAHOBJIEHO JAOCTOBIPHOI Pi3HMIII, IPOTE MPOCIiAKOBYIOThCS MEBHI crieludiuHi 0COOIUBOCTI, IO
OB’ S3aHO 3 BIUNIMBOM T'€HOTUITY Ha MPOSIB THX YM 1HIIMX ()i3MKO-XIMIYHUX MOKa3HUKIB. BUKOpHCTaHHS B SIKOCTI GaThKIBCHKOI
¢bopMu CcBUHEH MOPOAM IT'€TPEH MPHU3BOJUTH JO 3HIDKCHHS BMICTY BHYTPIIIHBOM SI30BOTO JKHPY, @ 3BIJIICH €HEPreTHYHOL
LIHHOCTI M’sica, a cajl0 Mae HaWBHILY TEMIIEpaTypy IUIABJICHHS, IO CaMe CBIIYUTH PO HOro MPHIATHICTH O TPUBAJIOrO
30epiraHHsl Ta IEW0 Tiphii KyJiHapHI XapaKTepUCTHKU MOPIBHSIHO 3 aHAIOTTYHMMH MPOIYKTAMHU OJIEP)KaHHUMH BiJl BEIHUKOL
61101 opoau Ta mopoaX Janapac. M'sco 3a MOKa3HUKOM aKTHBHOI KHCIOTHOCTI, BOJIOTOYTPUMYIOUOI 3/IaTHOCTI HAOIMKAETHCS
1o M’sica 3 PSE-xapakrepuctrkamu, BOHO Ma€ IO TipIili MOKa3HUKU HIXKHOCTI, € OUIBLI OJIiIMM 32 KOJIbOPOM, BiJ3HAYAETHCS
MiIBUILICHUMH BTpaTaMy MacH Mpu TepMidHiii 00poOii. KoMmiekcHa oliHKa 3a pe3ynbTataMu Aerycraiii M’sica ta OyibiloHy
BiJl TPyIIH MOJIOHSKY, Jie B SIKOCTi 0aThKiBCbKOi ()OPMHU BHKOPHCTAHO CBHHEH MOPOAM IT'€TPEH TAKOXK MOKa3aja HaMHIDKYI
pe3yabTaTH, IO Y3rOMKYEThCS 3 OUIBIIICTIO (Hi3UKO-XIMIYHUX MOKA3HHUKIB M’sCa CBHUHEH JAaHOrO T'€HOTHILY, TOMY 3 METOO
OJICpPIKaHHS MICO-CaJbHOI MPOMYKLIT MiJBHIIEHOI SKOCTI 32 ii IHTEHCMBHOIO MPOMHKCIOBOrO BUPOOHHIITBA CIiJi HAABATH
nepeBary TakuM OaTbKiBChbKUM (opMaM y 3aKIFOYHHX CXeMaxX CXPEIyBaHHs SIK JIAHIpAc 3 YaCTKOK YMOBHOI KPOBHOCTI 710
75%. Tlopony m’eTpeH Kpalue IONEepeaHbO IOEJHYBAaTH 3 IOPOJOI0 JIOPOK IPHU BUPOOHMITBI TEpMiHAJIBHHX KHYPIB 2
(1’ eTpeH + JHOpOK) 3 HOJAIBIINM iX BUKOPUCTAHHAM Ha JBOXIIOPOAHUX IiOPHIHMX MaTKax %2 (Benuka Oina + aHapac).

KuouoBi ciioBa: sikicTh, ferycraiiifHa omiHKa, CBUHUHA, IPOMHUCIOBE BUPOOHHUIITBO, T1OpHIM3ALLisL.
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