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In pig farming, the leading breeds in hybridization systems remain Landrace,
Yorkshire, and Duroc, which is widely used as a terminal parental line.

The study was conducted in 2024-2025 in the conditions of the Svitanok PE of the
Novovodolaz district, Kharkiv region on a commercial pig population obtained from
crossing F1 (LY) sows and F1 (YL) sows with terminal Duroc boars of Danish and British
origin. Slaughtering indicators, morphological composition of carcasses, and functional
and technological properties of pork were evaluated.

Pre-slaughter weight (112.1-114.2 kg), slaughter weight (85.2-87.3 kg) and
slaughter yield (75.4-76.1 %) tended to be superior in the offspring of F1 (LY) sows using
Danish Duroc, however, no significant differences were found. The combination of F
(LY) sows with Danish Duroc provided greater meat mass, lower fat content and higher
leanness index, while the use of British Duroc caused variability in the ratio of these
tissue types depending on the maternal genotype.

The evaluation of technological indicators of pork showed that the origin of the
terminal boar influenced the course of post-slaughter processes. The use of Danish Duroc
resulted in stable pH values, higher water-holding capacity of meat and lower losses,
which corresponded to the characteristics of NOR pork. In the descendants of British
Duroc, a more intense decrease in pH and deterioration of water-holding capacity of
meat were noted, especially in combination with F1 (LY) sows.

Carcasses of all groups were classified as class E (SEUROP), and pork quality
indicators met European and national criteria for technological suitability.

The maternal genotype determines the level of meatiness of carcasses, and the
origin of the terminal boar affects the functional and technological features of muscle
tissue. The best combination of indicators was obtained when using F1 (YL) sows and
Duroc boars of Danish origin.
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The results confirm the feasibility of optimizing hybridization systems in
commercial pig farming for the production of technologically suitable raw materials.

Keywords: genotype, terminal boars, technological properties of pork, quality,
standardisation.
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YV ceunapcmei npogionumu nopooamu 6 cucmemax 2iopuouzayii 3a1umaromscs
Jaaumopac, UopKuwup i OpoK, AKUL UWUPOKO BUKOPUCIIOBYEMbCA 5K MEPMIHATbHA
bOamuKiecoKa NiHisL.

Hocnioocennss nposeoeno y 2024-2025 pp. 6 ymoeax Il «Cseimanoky
Hoesosooonaszvkoeo pationy, Xapxiscvkoi obnracmi Ha moapHOMY No2onig’i ceuHel,
ompumanomy 6i0 cxpewyysanua mamox F1 (LY) ma mamox F1 (YL) 3 mepminanronumu
KHYpamu nopoou OrpoK OAHCbKO20 | OpUmancbkoeo noxooxcenus. OyineHo 3a0ilHi
NOKA3HUKU, MOPGON02IUHUL CKIa0 myus ma QYHKYIOHATbHO-MEXHON02IUHI 81ACMUB0CMI
CBUHUHU.

Ilepeosabitina maca (112,1-114,2 xe), 3abitina maca (85,2-87,3 x2) ma 3abitinui
euxio (75,4-16,1 %) manu mendenyiro 0o nepesacu y nomomcmea mamox F1 (LY) 3a
BUKOPUCMAHHA OAHCbKO20 OIOPOKA, 8MIM B8IpO2IOHUX GIOMIHHOCMEU He BUABILEHO.
Iloeonanns F1 (LY) 3 0ancokum oopokom 3abe3neuysano Oinbuty mMacy m ’scd, MeHuLy
Yacmky cana ma suwull iHoexc nicHocmi, mooi K GUKOPUCMAHHA OPUMAHCHKO20 OI0POKA
3YMOBNI0BAN0 8APIAOENbHICMb CNIBBIOHOUEHH MKAHUH 3A/IEHCHO 80 MAMEPUHCHKO2O
2eHomuny.

Ouyinka MexHON0CTYHUX NOKASHUKI6 CBUHUHU 3AC8IOYULA, U0 NOXOONCEHHS
MEePMIHAIbHO20 KHYPA 8NIUBAN0 HA nepebie niciazabiunux npoyecie. 3a UKOPUCMAHHSL
0aHCcbKo20 0poKa popmysanucs cmabinvHi 3HavenHss pH, suwa 600oympumysanvHa
30amuicms M’aca ma Mewwli empamu, wjo 6ionosioano xapaxmepucmuxam NOR-
CBUHUHU. Y nomomcmea OpumaHcvko2o OpoKa 8i03HAYEHO [HMEHCUBHIUE SHUNCEHHS]
pH ma nocipwenna oooympumysanvroi 30amnocmi m’sica, 0cobIu80 8 NOEOHAHHI 3
mamramu F1 (LY).
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Tywi ycix epyn 6yno eioneceno 0o kaacy E (SEUROP), a nokasHuku saxocmi
CBUHUHU BION0BIOANU €BPONEUCHKUM | HAYIOHAILHUM KPUMEPIAM MeXHOL02IUHOL
nPUOAMHOCHI.

Mamepuncokuii ceHomun 6U3HA4A€ pigeHb M SACHOCMI MYW, a NOXOONCEHHs
MEePMIHAILHO20 KHYPA 8NIUBAE HA (DYHKYIOHATLHO-MEXHOI02IYHI 81ACMUBOCIE M ‘930801
mkaHunu. Hailikpawe no€OHaHHsa NOKA3HUKIE OMPUMAHO 34 BUKOPUCMAHHA Mamok F1
(YL) i kHypie 010poK 0aHCbKO20 NOXOOMCEHHS.

Pezynomamu niomeepooicyroms doyinbuicms onmumizayii cucmem ciopuouzayii
Y MOBAPHOMY C8UHAPCMBI 015 BUPOOHUYMEBA MEXHON02IYHO NPUOAMHOI CUPOSUHIU.

KiouoBi cioBa: reHoTHI, TepMiHAIbHI KHYPH, TEXHOJOTIYHI BJIACTUBOCTI
CBUHUHH, SIKICTh, CTAHAPTH3AIIIs.

Introduction. In modern realities, pig farming in Ukraine remains one of the main
sources of providing the population with high-quality protein food products. The industry
Is characterized by a high level of intensification and technological development
compared to other branches of animal husbandry. Pork production is based on the
implementation of modern effective technologies across various production volumes
(Yurchenko O. et al., 2024; Mykhalko O. H., 2021; Kravets I., 2018). The priority of the
industry is due to the biological characteristics of pigs, primarily high precocity, effective
feed conversion, and the formation of products with a valuable qualitative composition
(Susol R. et al., 2021).

The analysis of the production activities of pork production enterprises indicates
their orientation towards supplying the domestic market while simultaneously forming
export potential, particularly taking into account the requirements of the European market
(Budziak V. V., & Budziak O. V., 2024). In conditions of market competition, increasing
requirements for safety, product quality, and principles of sustainable development, the
implementation of innovative approaches in the technology of production and processing
of pig products is of particular importance (Susol R. et al., 2021).

The main directions of innovations in pork production are increasing animal
productivity and improving the quality of raw materials, taking into account animal
welfare requirements. In the field of pork processing, innovative approaches are aimed at
ensuring quality stability, minimizing technological losses of raw materials, increasing
product safety levels, and orienting towards the requirements of the modern consumer
and export markets (Santos J. C. R. et al., 2023; Fesenko V. F. et al., 2020).

The relevance of these directions for Ukraine is confirmed by the processes of
modernization of processing enterprises, integration of production and processing,
harmonization of technologies with EU requirements, and activation of support for
innovative solutions in the industry. Practical experience shows that the introduction of
innovative technologies for processing pig products contributes to improving its quality,
safety, and competitiveness, which is a decisive factor in ensuring the sustainable
development of the industry (Antoniv A. et al., 2023).

The choice of the production activity model and its organizational state is of great
importance. This refers to determining the functioning format of the enterprise: only
animal rearing or an integrated system covering raw material production, its processing,
and independent product realization with access to domestic and foreign markets.
Practical experience shows that the most economically efficient model is the closed-cycle
“production — processing — realization” model, which ensures quality control at all stages
of the technological process and expands export opportunities, particularly to EU markets
(Hlushkov O. A., & Prusova H. L., 2024; Shevchenko A., 2022).
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Based on the analysis of the industry's functioning efficiency, its strategic ultimate
goal is the production of high-quality, competitive products. The achievement of this
result is determined by a complex of factors, among which the breed characteristics of
animals, the level and balance of feeding, as well as their housing conditions, occupy a
leading place (Pankova E. K., & Polkovnikova V. I., 2025; Birta G. O et al., 2024).

According to numerous studies, increasing the efficiency of pig farming is ensured
by the justified choice of breeds and their combinations in industrial crossing systems
(Suthar T. K., et al., 2026; Mikidadou I. T. et al., 2025; Zhu J.-H. et al., 2024).
Intensification of production is based on the use of hybridization, which ensures the
realization of the heterosis effect and the formation of highly productive genotypes with
a combination of reproductive, fattening, and meat indicators (Rybalko V. et al., 2025;
Voshchenko 1. B., & Povod M. G., 2024; Topikha V. S. et al., 2008).

In modern market conditions, priority is given to meat-type breeds, among which
the Duroc breed occupies a leading position. This breed is characterized by high growth
intensity, efficient feed conversion, favorable slaughter productivity indicators, optimal
backfat thickness, and increased intramuscular fat content, which positively affects the
organoleptic properties of the meat. Due to these features, the breed is widely used as a
paternal form in industrial crossing systems (Santos J. C. R. et al., 2023; Soares M. H. et
al., 2022; Voloshchuk V. M., & Vasyliv A. P., 2013).

In this regard, studies aimed at a comparative assessment of the productive and
qualitative indicators of offspring obtained from the use of Duroc boars of different
origins in combination with various maternal forms are of particular relevance. Such
studies have not only theoretical significance in terms of clarifying the role of genotypic
factors but also an important practical focus — optimization of hybridization schemes in
commercial pork production (Guo X. et al., 2022; Chen X. et al., 2021; Hryshyna L. P. et
al., 2021).

Furthermore, in modern conditions of industry development, the competitiveness
of pig products is aimed at reducing subcutaneous fat thickness while simultaneously
controlling the level of intramuscular fat (IMF) (Zhdanov D. V. et al., 2025; Terada K. et
al. 2024; van Wijk H. J., & Arts D. J. G., 2005). The current trend towards reducing
backfat thickness is associated with increasing lean meat yield and feed efficiency, while
intramuscular fat is considered as a structural component that affects the texture,
juiciness, and stability of meat during processing (Wood J. D. et al., 2008). Modern
scientific approaches do not focus on increasing marbling but provide for the formation
of its optimal level, which ensures a balance between carcass meatiness and functional-
technological properties of muscle tissue (Terada K. et al. 2024; Wang Z. et al., 2022;
Suzuki K. et al., 2005; van Wijk H. J., & Arts D. J. G., 2005). The optimal, rather than
maximum, level of marbling ensures appropriate juiciness and stability of meat during
storage and heat treatment without reducing the share of muscle tissue in the carcass
(Wood J. D. et al., 2008). Thus, modern selection work is aimed at achieving a balanced
ratio between carcass meatiness and indicators characterizing muscle tissue quality.

In the context of innovative approaches to assessing pork quality, a comprehensive
analysis of indicators is of particular importance, which involves the simultaneous study
of slaughter characteristics, meat qualities, morphological composition of carcasses, and
technological properties of meat (Wang Y. et al., 2023; Warner R. D. et al., 2022; Toldra
F., & Reig M., 2011). This approach allows viewing pork quality as a system of
interrelated indicators and provides an objective assessment of the impact of breed factors
on the formation of its technological suitability. The comprehensive assessment creates
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the basis for justifying the feasibility of using certain genotype combinations in
commercial production (Guo X. et al., 2022).

The important aspect of modern research is the standardization of quality
indicators and their comparison with current regulatory requirements. Harmonization of
experimental research results with the provisions of national and European standards
allows assessing the compliance of the obtained products with established safety and
quality criteria, as well as determining its suitability for use in technological processes of
the meat processing industry. Standardization in this context acts not only as a control
tool but also as a mechanism for ensuring product competitiveness (Shablia P. V., &
Shablia V. P., 2024; Font-i-Furnols M., & Guerrero L., 2022; Kovalenko V. O., 2019).

Given the current trends in industry development, the need to improve breeding
approaches and ensure stable quality of meat raw materials, it is advisable to conduct a
comprehensive assessment of the impact of breed and genetic factors on slaughter
indicators, morphological composition of carcasses, meat qualities, and technological
properties of pork, taking into account modern standardization requirements. This is
especially true for large-scale production conditions, where the combination of different
maternal genotypes with terminal boars can significantly affect the formation of carcass
morphological composition and technological properties of meat.

Therefore, further research should be directed towards assessing the effectiveness
of implementing specific innovative solutions in the production and processing of pig
products to increase the economic performance of the industry.

The purpose of the study is to establish the patterns of formation of a complex of
slaughter, morphological, and technological indicators depending on the combination of
maternal genotype and the origin of terminal Duroc boars, followed by the justification
of the optimal combination for the production of competitive commercial pork.

Materials and research methods. The scientific and economic experiment was
conducted during 2024-2025 on the basis of PE “Svitanok” in the Novovodolazkyi
district, Kharkiv region, which belongs to large specialized industrial-type pig farming
enterprises. The enterprise functions according to the closed-cycle principle (production
— processing - realization), is equipped with modern technological equipment, and
operates according to Danish technology for commercial pork production. Within the
enterprise structure, there is its own slaughterhouse and a meat production shop. Sales are
carried out through a network of brand stores (Kharkiv, Kharkiv region). In the herd
reproduction system, about 90% of the obtained young stock forms the commercial group,
for which terminal Duroc boars are used. The three-breed system of industrial
hybridization is used at the farm. At the first stage, hybrid F1 sows are obtained in two
variants (Landrace x Yorkshire (LY) and Yorkshire x Landrace (YL)), and at the final
stage, terminal Duroc boars of different origins are used.

To conduct the study, four experimental groups of animals were formed according
to the analogue principle: Group 1 — F1 (LY) X terminal Duroc boar of Danish origin;
Group 2 — F1 (YL) x terminal Duroc boar of Danish origin; Group 3 — F1 (LY) x terminal
Duroc boar of British origin; and Group 4 — F1 (YL) x terminal Duroc boar of British
origin.

The conditions of feeding and housing for all groups were identical and
corresponded to the technological norms of the enterprise. Rations were formulated
according to the needs of fattening pigs, taking into account age and live weight.

After reaching pre-slaughter weight (at 160 days of age), control slaughter was
carried out under farm conditions followed by the determination of slaughter indicators
(pre-slaughter and slaughter weight, slaughter yield, weight of hot and chilled carcass),
meat qualities (carcass length, backfat thickness over the 6-7th thoracic vertebra, “eye
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muscle” area, weight of the rear third of the half-carcass), morphological composition of
the carcass (weight and yield of meat, fat, and bones, meatiness and leanness indices,
meat yield per 100 kg of pre-slaughter live weight), and technological indicators of pork
quality (active acidity (pH: and pH2), water-holding capacity, storage and cooking
losses).

Meat marbling was determined visually on a cross-section of the m. longissimus
dorsi between the 6-7th thoracic vertebrae after 24 hours of carcass cooling using a 5-
point scale depending on the amount and uniformity of intramuscular fat distribution.

Organoleptic assessment was conducted to determine the qualitative
characteristics of the pork and identify possible technological defects (PSE, DFD). Color,
consistency, and the state of the muscle tissue surface were evaluated, taking into account
active acidity and water-holding capacity indicators.

During the research, generally accepted, standard methods and research
methodologies were used.

Biometric processing of research results was carried out using variation statistics
methods with generally accepted approaches. The significance of the difference between
mean values was assessed at significance levels p < 0.05; p < 0.01; p < 0.001.

Research results. A comparative analysis of the slaughter indicators of the
experimental animals showed that the level of slaughter indicators depended on the
combination of the maternal breed and the origin of the Duroc boars (Table 1).

Table 1
Slaughter indicators of pigs (M+m)
. Group (n=3)

Indicator 1 5 3 4
Pre-slaughter weight, kg 114.2+1.70 | 112.8€1.78 | 113.5+1.62 | 112.1+1.70
Slaughter weight, kg 87.3£1.40 | 85.8£1.52 | 86.5+1.32 | 85.2+1.42
Slaughter yield, % 76.1+£0.30 75.7+0.38 75.9+0.28 75.4+0.40
Hot carcass weight, kg 82.7£1.22 | 81.1£1.32 | 82.0+£1.12 | 80.6+1.21
Chilled carcass weight, kg 80.3£1.12 | 78.9£1.22 | 79.6+1.00 | 78.2+1.12

The pre-slaughter weight of animals was within 112.1-114.2 kg, with the highest
values observed in pigs of Group 1, which exceeded the corresponding indicators of
Groups 2, 3, and 4 by 1.4 kg (1.2%), 0.7 kg (0.6%), and 2.1 kg (1.9%), respectively.

Indicators of slaughter weight were formed according to the level of pre-slaughter
live weight. The highest slaughter weight was also noted in animals of Group 1 — 87.3
kg, which was greater compared to Group 2 by 1.5 kg (1.7%), Group 3 by 0.8 kg (0.9%),
and Group 4 by 2.1 kg (2.5%).

A similar trend was observed for slaughter yield indicators, the value of which
changed in the experimental groups from 75.4 to 76.1%. The maximum slaughter yield
in Group 1 pigs (76.1%) exceeded the corresponding values of other groups by 0.3-0.9%.

Higher weight indicators also remained at the carcass level. Thus, the weight of
the hot carcass in Group 1 animals was 82.7 kg, which was 1.6 kg (2.0%) more than in
Group 2, 0.7 kg (0.9%) more than in Group 3, and 2.1 kg (2.6%) more than in Group 4.
A similar pattern was observed for chilled carcass weight, where Group 1 animals
exceeded the indicators of Groups 2, 3, and 4 by 1.4 kg (1.8%), 0.7 kg (0.9%), and 2.1 kg
(2.7%), respectively.
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Thus, the analysis of slaughter indicators showed the advantage of Group 1
animals in basic weight characteristics. However, no significant difference between the
compared groups was established.

In general, the obtained research results indicate that pre-slaughter and slaughter
weight, slaughter yield, and carcass weight were higher in groups of pigs obtained from
F1 (LY) sows. The use of Danish-origin terminal Duroc boars contributed to an increase
in these indicators, while in groups with British-origin terminal Duroc boars, the values
of slaughter characteristics remained lower.

To assess the impact of different maternal genotypes and terminal boars on carcass
formation, an analysis of the meat qualities of the experimental pigs was conducted,
including carcass length, backfat thickness, “eye muscle” area, and the weight of the rear
third of the half-carcass (Table 2).

Table 2
Meat qualities of pigs (M+m)
. Group (n=3)
Indicator 1 5 3 1

Carcass length, cm 90.2+0.90 | 92.14+0.82* | 90.8+0.70 | 92.5+0.78**
Backfat thickness over 6-7| 15,045 | 16.5£0.53 | 16.0£0.33 | 16.740.38*
thoracic vertebra, mm
“Eye muscle” area, cm? 38.6£1.42 | 41.2+1.47* | 36.9+1.33 | 39.8+1.42
Weight of the rear third of half- | ) .6 4 | 12.820.47% | 11.920.42 | 13.220.47+*
carcass, kg

Note: * p<0.05; ** p<0.01 compared to Group 1

When evaluating the meat qualities of pigs, it was established that the length of
the obtained carcasses varied across groups from 90.2 to 92.5 cm. The highest value of
this indicator was found in Group 4 — 92.5 cm, which is 2.3 cm (2.5%; p<0.01) greater
than the carcass length of Group 1. Carcasses obtained from Group 2 pigs were also
characterized by greater length (92.1 cm), but the difference relative to Group 1 was less
pronounced (p<0.05). Carcasses obtained from animals in Groups 1 and 3 were shorter
and did not significantly differ from each other.

Backfat thickness over the 6-7th thoracic vertebra varied at the level of 15.8-
16.7 mm. Slightly higher values were observed in carcasses of Groups 2 and 4 compared
to 1 and 3. A significant difference (p<0.05) was established only between Groups 4 and
1, while in other cases, the differences were quantitative in nature.

Taking into account the modern direction of selection in pig farming aimed at
reducing backfat thickness and increasing muscle tissue, it was established that the
minimum values of this indicator, characteristic of carcasses obtained from pigs in
Groups 1 and 3, were combined with a moderate level of meatiness. At the same time, in
carcasses obtained from pigs in Groups 2 and 4, the increase in meatiness indicators was
not accompanied by a decrease in subcutaneous fat thickness.

The “eye muscle” area of the experimental groups' carcasses ranged within 36.9-
41.2 cm?. The highest values were observed in carcasses obtained from Group 2 animals
(41.2 cm?), which was 2.6 cm? (6.7%; p<0.05) more than in Group 1 carcasses. In Group
4, the “eye muscle” area was also increased (39.8 cm?); however, no statistically
significant differences were established. The lowest values were noted in Group 3
carcasses.

The highest weight of the rear third of the half-carcass was established in Group 4
(13.2 kg; p<0.01), which exceeded this indicator of Group 1 by 1.6 kg. Group 2 carcasses

136



E
Hayxoso-mexniunuil broremens ITncmumymy meapunnuymea HAAH, 2026, Ne136 B;v
ISSN 2312-8402

had a weight of 12.8 kg for this indicator with a significant difference (p<0.05) compared
to Group 1. No significant differences were found between Groups 1 and 3.

Thus, the formation of pig meat qualities depended on both the sow genotype and
the origin of the terminal boars. An advantage in carcass length and rear-third half-carcass
weight was established in animals from F1 (YL) sows, especially in combination with
British-origin Duroc boars. Simultaneously, the highest “eye muscle” area values were
recorded in pigs obtained from F1 (YL) in combination with Danish-origin terminal Duroc
boars. At the same time, animals from F1 (LY) sows formed a thinner layer of
subcutaneous fat regardless of the origin of the terminal boar, whereas the use of F1 (YL)
sows was accompanied by an increase in backfat thickness, indicating the dominant
influence of the maternal genotype on the intensity of fat deposition.

For an in-depth assessment of the meat qualities of the experimental animals, the
next stage of research was to study the morphological composition of the carcasses
obtained from them (Table 3).

Table 3
Morphological composition of pig carcasses (M=+m)
. Group (n=3)
Indicator 1 5 3 ]
Chilled carcass weight, kg 80.3+1.12 | 78.9+1.22 | 79.6+1.00 | 78.2+1.12
Meat kg 45.840.41 | 47.240.52*% | 44.1+0.47* | 46,5+0,44*
% 57.0 59.8 55.4 59,4
Fat kg 19.840.36 | 17.6+0.42 19.9+0.39 | 20,4+0,37*
% 24.7 22.3 25.0 26,1
Bones kg 14.7+0.28 | 14.1+0.34 | 15.6+0.38* | 11,3+0,31
% 18.3 17.9 19.6 14,5
Meatiness index (meat:bones) | 3.1+0.11 | 3.3+0.09* 2.840.08 4.1+£0.10
Leanness index (meat:fat) 2.3£0.06 | 2.7+0.08 2.2+0.08 2.3+0.07
Meat yield per 100 kg Ive | 4551072 | 42.0£0.80% | 39.0£0.64* | 41.6:0.71*
weight, kg

Note: * p<0.05; ** p<0.01 compared to Group 1

Analysis of the morphological composition of carcasses indicates the influence of
maternal genotypes and terminal boar origins on the tissue ratio in the carcasses of the
experimental groups.

Meat weight in carcasses varied within 44.1-47.2 kg. At the same time, Groups 2
and 4 had higher indicators by 1.4 kg (3.1%; p<0.05) and 0.7 kg (1.51%; p<0.05)
respectively, while Group 3 recorded a significant decrease in meat weight by 1.7 kg
(3.4%; p<0.05) relative to Group 1. A similar pattern was observed for the meat yield per
100 kg of pre-slaughter mass.

The lowest fat weight was established in Group 2 (17.6 kg), a decrease of 2.2 kg
(11.1%) compared to Group 1, which contributed to an increase in the leanness index to
2.7. In Group 3 carcasses, this indicator was close to the Group 1 value, while in Group 4
carcasses, an increase of 0.6 kg (3.0%; p<0.05) was observed.

Bone weight fluctuated from 11.3 to 15.6 kg, with the highest values in Group 3
(p<0.05). Meanwhile, the lowest indicators of bone tissue weight were noted in Group 4,
which contributed to the formation of the highest meatiness index (4.1).

Research results indicate that the sow genotype was the main factor determining
meat weight and yield. Pigs obtained from F1 (YL) sows were characterized by higher
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meat weight, a higher meat yield per 100 kg pre-slaughter mass, and an increased leanness
index compared to animals from F1 (LY) sows, regardless of the terminal boar origin.
However, using Danish-origin Duroc boars led to a decrease in fat weight and an increase
in the leanness index.

Thus, the morphological composition of pig carcasses is primarily determined by
the sow genotype, while the origin of the terminal boar models the ratio of meat, fat, and
bones, influencing leanness and meatiness indices.

According to the national standard “Classification of Pig Carcasses,” harmonized
with the European SEUROP system according to Regulation (EU) No 1308/2013 (Annex
IV), pig carcasses are classified depending on the percentage share of muscle tissue on a
scale of S (>60%), E (>55%), U (50-54.9%), R (45-49.9%), O (40-44.9%), and P (<40%).

Thus, given the established meat content (55.4-59.8%), the studied groups
corresponded to class E according to national and European pig carcass classification and
were characterized as carcasses of a high commercial level.

It is known that pork processing and the formation of meat product quality directly
depend on the functional-technological properties of the muscle tissue, which determine
its ability to hold moisture, form structure, and maintain stable color during processing.
Disturbance of post-mortem autolytic processes can lead to technological defects in meat
(PSE, DFD), which affect structural-mechanical properties, yield, and organoleptic
qualities of the finished product differently. An important additional criterion for meat
quality assessment is the marbling indicator, which reflects the content and uniformity of
intramuscular fat distribution and directly affects the juiciness, tenderness, and flavor
properties of finished products. In this regard, after animal slaughter, we assessed pork
quality to establish its technological suitability for processing (Table 4).

Table 4
Technological indicators of pork (M+m)
. Group (n=3)
Indicator 1 > 3 4
pHz1 (45 min) 6.18+0.06 | 6.30+0.04* | 5.95+0.07** | 6.05+£0.05*
pH2 (24 hours) 5.58+0.03 | 5.65+0.05 | 5.45+0.05** | 5.50+0.04*
Water-holding capacity, % | 57.0£1.20 | 60.5£1.40% | 52.0+£1.50*%* | 54.5+£1.30*
Storage losses, % 4.80+0.30 | 3.80+0.20* | 7.20+0.40** | 6.00+0.30*
Cooking losses, % 28.50+0.80 | 26.5+0.70* | 32.35+1.00** | 30.5+0.90*
Marbling, points 3.36+£0.11 | 3.48+0.14 3.05+0.13 3.18+0.12

Note: * p<0.05; ** p<0.01 compared to Group 1

Pork quality research showed differences in post-slaughter process progress. The
nature of changes in muscle tissue active acidity, indicators of moisture-holding capacity,
and the marbling indicator indicate varying intensities of autolytic processes in the
compared groups and features of technological property formation.

Carcasses from Group 1 animals showed a typical course of post-slaughter
autolytic processes. pHi (6.18) and pH2 (5.58) values corresponded to NOR-type pork
and were consistent with a moderate level of storage loss (28.5%) and stable water-
holding capacity (57.0%). The marbling indicator, characterizing the presence and
distribution of intramuscular fat and affecting quality, was 3.36 points. Organoleptically,
the meat had a uniform pink-red color and dense, elastic consistency.

The increase of pH;1 in Group 2 carcasses by 1.9% (p<0.05) compared to Group 1
might indicate a slower initial glycolysis phase. This was accompanied by improved
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moisture-holding capacity — water-holding capacity was 6.1% higher (p<0.05), storage
losses decreased by 20.8% (p<0.05), and cooking losses by 7.0% (p<0.05). The marbling
value was 3.48 points, the highest among groups. Organoleptically, samples were
characterized by more saturated pink-red color and elastic consistency.

Conversely, Group 3 carcasses showed a more intense significant decrease in
active acidity: pHi was 3.7% lower (p<0.01) and pH> 2.3% lower (p<0.01). These
changes worsened water-holding capacity by 8.8% (p<0.01), increased storage losses by
50.0% (p<0.01), and cooking losses by 13.5% (p<0.01) relative to Group 1. Marbling was
3.05 points, the lowest. Organoleptically, meat had a lighter, pale-pink color and soft,
somewhat watery consistency compared to Groups 1 and 2.

Group 4 pork indicators were intermediate. A decrease in pHz (2.1%; p<0.05) led
to increased storage moisture loss by 25.0% (p<0.05) and cooking losses by 7.0%. Water-
holding capacity decreased by 4.4% (p<0.05). Marbling was 3.18 points.
Organoleptically, it was lighter than Groups 1 and 2 with moderately reduced elasticity.

Comparing technological indicators with morphological composition suggests
that a higher proportion of muscle tissue contributed to more stable pH and better
moisture retention. Simultaneously, faster post-slaughter acidity decline caused poorer
water-holding capacity. Marbling levels depended on pH changes, autolytic intensity, and
moisture retention capacity.

Studies have shown that the origin of terminal Duroc boars influenced meat
quality, while different maternal genotypes shaped the level of expression of the
technological properties of pork. The meat obtained from a terminal Duroc boar of Danish
origin, particularly in the F1 (YL) combination, was characterized by the best quality
indicators. These animals had higher pH: values, reduced moisture loss, and increased
water-holding capacity, which indicates the formation of NOR-type pork with superior
technological properties. In terms of the marbling indicator, this combination had the
highest values, although no statistically significant difference was established between
the groups. The combination of F1 (LY) with a Danish-origin Duroc boar also ensured
the production of meat with indicators corresponding to NOR-type pork.

In contrast, the use of terminal Duroc boars of British origin in combination with
both maternal genotypes was characterized by a more intensive decrease in pH after
slaughter, increased moisture losses, and a decrease in water-holding capacity. The most
pronounced changes were established in the F1 (LY) combination with a British Duroc
boar, which led to the formation of meat with PSE characteristics.

Furthermore, the results of the studies on technological indicators of pork,
specifically active acidity and water-holding capacity, align with the characteristics of
technologically suitable raw materials, meeting modern approaches to pork quality
assessment adopted in European and national meat processing industry practices.

Discussion. The results of the studies conducted under the production conditions
of PE “Svitanok” confirm the influence of combining the maternal genotype and the
origin of terminal boars on the formation of slaughter indicators, morphological
characteristics, technological suitability, and quality of commercial pork. Similar patterns
regarding the impact of breed and genetic factors on carcass productivity and quality have
been noted in studies by Terada K. et al. (2024), Santos J. C. R. et al. (2023), and Guo X.
et al. (2022), which point to the decisive importance of hybridization in the formation of
meat traits.

The trend established in our research toward increased pre-slaughter and slaughter
weight in pigs obtained from Fi (LY) x Danish Duroc aligns with the findings of
Soares M. H. et al. (2022) and Wang Y. et al. (2023), who noted the positive influence of
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the Duroc breed on carcass slaughter characteristics. At the same time, the absence of
statistically significant differences across most slaughter indicators points to the
prevailing influence of the maternal genotype, which corresponds to the conclusions of
Zhu J.-H. et al. (2024) regarding the role of heterosis in three-breed crossing.

More pronounced differences between groups in terms of carcass morphological
composition indicators confirm the research of Chen X. et al. (2022) and Suzuki K. et al.
(2005), which found that combining breeds of different productivity types ensures a
change in the ratio of muscle and adipose tissue. Our findings regarding the increase in
the leanness index in pigs from F1 (YL) sows correspond to data from Pankova E. K. &
Polkovnikova V. 1. (2025) and Birta G. O. et al. (2024) regarding the significant influence
of breed affiliation on pig meatiness.

The results of studying technological meat indicators testify to the influence of the
animal genotype on the progression of post-slaughter processes. The typical course of
glycolysis and the formation of NOR-pork in animals of Groups 1 and 2 are consistent
with the results of Wang Z. et al. (2022) and Warner R. D. et al. (2022), who note
genetically determined differences in the stability of active acidity and water-holding
capacity of muscle tissue in crossbred pigs. Higher pH values and lower losses during
storage and boiling in animals from the F1 (YL) x Danish Duroc combination confirm the
data of Santos J. C. R. et al. (2023) regarding the positive influence of the Duroc breed
on marbling and the technological suitability of pork.

The more intensive decrease in pH and deterioration of water-holding capacity
found in Group 3 is confirmed by research results from Soares M. H. et al. (2022) and
Suzuki K. et al. (2005), which indicate the variation of the breed effect in three-breed
combinations depending specifically on the genetic combination. Thus, the origin of the
terminal boar affects both the morphological composition of carcasses and the formation
of technological characteristics of the muscle tissue, which also aligns with the work of
Terada K. et al. (2024).

The comparative assessment of morphological and technological indicators in our
studies confirms the patterns indicated in the literature (Wang Y. et al., 2023; Guo X. et
al., 2022) regarding the relationship between the tissue ratio in the carcass and the stability
of meat quality indicators. Higher muscle tissue content and an optimal meat-to-fat ratio
contributed to the formation of stable active acidity values and increased water-holding
capacity, which meets modern requirements for commercial pork (Font-i-Furnols M. &
Guerrero L., 2022).

The obtained results confirm the feasibility of scientifically justified selection of
genotypes in industrial crossing systems and align with data from Rybalko V. et al. (2025)
and Zhu J.-H. et al. (2024) regarding the effectiveness of using heterosis in production
conditions.

The practical significance of the study lies in the possibility of using the obtained
results when developing breeding programs in commercial farms. The established
patterns of the influence of the maternal genotype and terminal boar origin combination
can be used to optimize herd structure, increase carcass meatiness, improve the
technological properties of pork, and predict final product quality. Given the complex
logistics of importing boars of British origin and the poorer pork quality indicators in
animals obtained from the corresponding combinations, the use of Danish-origin boars is
not only technologically but also economically justified.

Thus, the scientifically grounded choice of combinations of specialized meat
breeds in an industrial crossing system is an effective tool for increasing and stabilizing
pork quality indicators and strengthening the competitiveness of the pig farming industry
in modern economic conditions.
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Conclusions:

1. It was established that the combination of the F1 maternal genotype and the
origin of terminal Duroc boars influences the formation of slaughter indicators. Animals
obtained from the F1 (LY) x Danish Duroc combination tended to have higher pre-
slaughter weight (by 1.2-1.9%) and chilled carcass weight (by 1.8-2.7%) compared to
other groups, although no statistically significant intergroup differences were established.

2. The study of meat qualities testifies to the influence of the maternal genotype
on carcass morphometric indicators. The use of F1 (YL) sows contributed to an increase
in carcass length (by 2.3 cm; p < 0.01) and the weight of the rear third of the half-carcass
(by 0.8 kg; p < 0.01), characterizing better development of the most valuable part of the
carcass. The largest “eye muscle” area (41.2 cm?; p < 0.05) was noted in the combination
of F1 (YL) with a terminal Duroc boar of Danish origin.

3. Studies indicate that the formation of the morphological composition of
carcasses depended on the maternal genotype. Specifically, pigs from F1 (YL) sows were
characterized by a higher meat weight in the carcass (by 3.1%; p < 0.05) and a higher
meat yield per 100 kg of pre-slaughter weight (by 4.5%; p < 0.05). Alongside this, the
use of Danish-origin boars ensured a reduction in fat weight (by 11.1%) and an increase
in the leanness index to 2.7 compared to other combinations.

4. Technological meat indicators significantly depended on the combination of
genotypes. The F1 (YL) x Danish Duroc combination provided an increase in pHy (by
1.9%; p < 0.05), a reduction in storage losses (by 20.8%; p < 0.05), and an increase in
water-holding capacity (by 6.1%; p < 0.05). Conversely, the F1 (LY) x British Duroc
combination was accompanied by a decrease in pH: (by 3.7%; p < 0.01), an increase in
storage losses (by 50.0%; p < 0.01), and a deterioration in water-holding capacity (by
6.1%; p < 0.05), leading to the formation of PSE-pork characteristics.

5. Taking into account the conducted comprehensive assessment of slaughter,
morphological, and technological indicators, the most appropriate for commercial pork
production is the use of offspring obtained from F1 (YL) x Danish Duroc sows. The
results obtained confirm the leading role of the Duroc breed in the formation of productive
and qualitative traits and indicate the feasibility of their further use in industrial crossing
systems. Given the difficulty of logistical support and the import of British-origin boars,
conducting breeding work with Danish Durocs is also economically grounded.
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