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MEAT-LARD PRODUCTION AND PHYSICAL AND CHEMICAL PROPERTIES OF PORK OF DIFFERENT PIG GENOTYPES

The article is devoted to the comparative study of feeding and meat qualities of sows that belong to different productivity lines: Large White (universal) breed, Landras breed and cross-breed sows in the similar conditions of feeding and keeping. Productivity has been defined based on the feeding, slaughter and carcass traits of young animals of different genotypes during growing and control fattening period. The results of the research prove that sow productive qualities are positively conditioned by the genotype. The best breed combinations of sows that provide heterosis effect in productive qualities have been experimentally determined. Sows of cross-breed genotypes proved to excel the analogous sows of Large White and Landras breed in most productivity indices.
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Problem urgency. Pig breeding process under the conditions of modern Ukraine deals with preservation and increase in production of pig population as economically as possible [8]. An introduction and design of new methods of efficient usage of a promising genetic pig stock will help to ensure stock efficiency in breeding stock and commercial farms of the eastern part of Ukraine.

In modern literary sources there is a lot of information regarding the genotype influence on meat qualities of swine [4, 5]. But having an aim to investigate thoroughly the genotype influence on meat production indices and meat quality, there appears to be necessary to make an additional research of these indices that hereinafter can be used for the development and bringing to life a theory of sustainable use of promising pig genetic stock and improvement of breeding methods and prediction of pig stock while using parental pairs of different genotypes.

Research assignment. To find out how the genetic type influences quantitative indices of fattening properties and the possibility of their use for the prediction of animal production of different genetic types.

Research methods and methodology. The research has been made on the basis of two farms in the east of Ukraine such as “Agroprogress” PC and “Nasinneve” PC located in Kegychivsky district Kharkiv region. Six groups of descendants from different sow genotypes were formed: groups І, ІІ ІІІ were formed in “Agroprogress” PC, groups ІV, V, VІ were formed in “Nasinneve” PC.

Large white and landrace pig breeds and their purebred and impure bred descendants served as a material for the research. In both farms under the similarity principle there were formed three groups of pigs with 10 heads (n=10) each: І, ІV – large white breed; ІІ,V – landrace breed; ІІІ,VІ – large white. The swine from groups І, ІV were inseminated by boars of large white breed, but the swine of groups ІІ,V and ІІІ,VІ were inseminated by landrace breed. Farrow sows were kept in group corrals according to the technology. Three days before the expected farrowing the swine were taken to individual corrals of the sow house. On both warms there was practiced artificial insemination of sows. The selection was made after the first farrowing taking into account the age, type and production under the breed’s average parameters. So that to characterize the breed the following reference characters were used: LW is for a large white pig breed, L is for a landrace pig breed, ½ LW+½ L are for crossed pigs of both breeds. (Table 1).
1.Research chart, M±m.

	Groups
	Farm
	Breed

	
	
	Sows
	Boar
	Experimental young stock 

	І
	“Agroprogress” PC
	LW
	LW
	LW

	ІІ
	
	L
	L
	L

	ІІІ
	
	LW
	L
	½ LW+½ L

	ІV
	“Nasinneve” PC
	LW
	LW
	LW

	V
	
	L
	L
	L

	VІ
	
	LW
	L
	½ LW+½ L


Having an aim to study fattening properties and production characteristics under pure breeding and purebred mating, the studies have been made using the young stock of large white swine and landrace breed from groups of sows І, ІV and ІІ,V as well as using crossbred swine of the same breed from groups of sows ІІІ,VІ, as soon as they gained weight of 100kg.
According to the conventional zootechnical methods the animals’ weight was measured at a stall feed, then the weight was measured at the end of fattening, an average daily weight gain was measured at fattening as well as an absolute weight gain, a relative weight gain, feed consumption per 1 kg of weight gain, tissue ratio in a carcass (meat-fat-bones) were measured. Humidity, acidity, the amount of protein, fat and ash were measured by physical and chemical methods.

The experimental data were processed by analysis of variance method according to M.O. Plokhinskiy [2].

Research results. The young stock from every study group of sows was selected to carry out the test fattening as well as the groups of purebred and mixed bred young stock were formed. The animals were kept in the same conditions. The fattening up to the live weight of 100 kg was carried out according to the guidelines, typical diets on the farms. The experimental animals could on average reach the life weight of 100 kg within 214 days with an average daily weight gain of 453.65 gr., and feed consumption of 4.2 feed units per 1 kg of weight. While fattening an average daily weight gain of mixed breed young stock from groups  ІІІ and VI was 0.31% and 0.76 % being more than the one of purebred large white and landrace young stock, and at the end of fattening its weight was slightly, but still more than the one of animals from purebred genotype and on average was 101,19-101,57kg.

Fattening properties of experimental swine of different genotypes are stated in the table 2.

2. Fattening properties of experimental young stock, M±m.
	Groups
	Weight at stall feed, kg.
	Weight at the end of fattening, kg.
	Average daily weight gain, gr.
	Absolute weight gain, kg кг.
	Relative weight gain, %
	Feed consumption per 1 kg. of weight gain, feed units

	
	M±m
	M±m
	M±m
	M±m
	M±m
	M±m

	І
	17,4±0,03
	101,2±0,19
	454,7±0,86
	100,1±0,2
	48,9±0,001
	4,16±0,01

	ІІ
	18,6±0,04
	100,8±0,22
	452,7±0,98
	99,6±0,2
	48,8±0,001
	4,01±0,01

	ІІІ
	17,5±0,03
	101,6±0,27
	456,1±1,21
	100,4±0,3
	48,9±0,001
	4,08±0,01

	IV
	17,5±0,03
	100,8±0,22
	452,9±0,98
	99,7±0,2
	48,9±0,001
	4,24±0,01

	V
	18,6±0,04
	100,4±0,09
	450,9±0,43
	100,0±0,2
	48,8±0,001
	4,18±0,01

	VI
	17,5±0,03
	101,2±0,19
	454,3±0,85
	99,2±0,1
	48,9±0,001
	4,14±0,01


The difference between the groups І and ІІІ, IV and VI is minor and it isn’t reliable Р<0,95, and the one between the groups ІІ and ІІІ (Р≥0,95) and V and VI (Р≥0,999) is reliable. However at the stand feed the landrace piglets had the highest index of live weight namely 18,62-18,63kg., and within fattening they had a low weight gain intensity that is characterized by their genotype. As a result the highest indices of average daily weight gains were observed with the mixed bred young stock namely 456,14-454,32gr., with the least feed consumption of 4.08-4,14 feed units per 1 kg of weight gain. The difference of average daily weight gains between the groups І and ІІІ, IV and VI isn’t reliable Р<0,95; between the groups ІІ and ІІІ and V and VI the difference is reliable with a degree of probability Р≥0,95.

Much attention is given to the indices of quality and the amount of meat while developing selection programs that are designed to breed animals specializing at fleshing index. But fleshing selection causes a number of negative effects that deal with attenuation of spontaneous resistance, meat quality impairment and others. The degradation of these indices is caused not only by paratype, but genotype factors as well [1, 3].

Complete and objective information on meat-lard properties of different swine genotypes can be obtained by analyzing the carcass composition.

Morphological carcass composition depends on the breed features of animals proved by the results of experimental swine carcass boning of different genotypes [7]. The greatest meat yield was received from the animals of landrace breed belonging to the groups ІІ and IV, directed towards the meat production, weighing 100kg at slaughter – 56,9-57,3%. The difference between these indices is reliable for all experimental groups Р≥0,999. The greatest fat yield was received from the animals of large white breed belonging to the group I, they had a 7.7% excess from their group-mates belonging to the group II, and a 3.5% excess was noticed with the group III having reliability of Р≥0,999. The bone yield of representatives of all experimental groups was leveled at 10,9-11,4%, the difference was slight and not reliable Р<0,95.

The obtained research data prove it and are stated in the table 3.

3. Tissue ratio in a carcass, M±m.

	Indices
	Groups

	
	I
	II
	ІII
	IV
	V
	VІ

	
	M±m
	M±m
	M±m
	M±m
	M±m
	M±m

	Meat, %
	55,0±0,03
	57,3±0,11
	56,1±0,07
	55,7±0,11
	56,9±0,07
	56,0±0,07

	Fat, %
	33,9±0,09
	31,3±0,13
	32,7±0,12
	33,4±0,11
	31,6±0,12
	32,9±0,12

	Bones, %
	11,1±0,09
	11,4±0,15
	11,3±0,14
	10,9±0,13
	11,6±0,15
	11,1±0,14


While evaluating meat properties not only quantitative indices of meat, fat and bones ratio were of importance, but their nutrition value as well (the quality of slaughter product), that in the final analysis is the key evaluation factor of swine nutrition and economic value. The deterioration of meat qualitative indices is observed as a result of intense selection on early maturing [6]. The pork differs from other types of meat by being pale that is caused by a low content of myoglobin (muscle pigment) in it and a fast transformation of energy substance (glycogen) into lactic acid after the slaughter. It also influences the index of meat acidity (рН), it is always less than 6.0 for quality pork (normally 5,4-5,5), that is characterized by muscle being acid and it reduces their moisture resistance. As a result the meat turns into a rough fibrous structure. This fact explains the prior use of pork in the sausage production where there’s a need to retain a lot of moisture.

The study of physical and chemical meat properties of experimental swine groups of different swine genotypes has detected that all meat quality indices were within the frame of physiological standards inherent to the given animals. Such indices as protein and fat content in meat proved by the research stated in the table 4 are estimated by breed factor.
It was observed that the pork had a high protein content, the mixed bred animals from groups III, VI were discovered to have the highest percentage of protein, varying in the range of 20,7-20,8%, with 0,48% and 3,87% difference from the same value in the mates of other purebred and mixed bred groups having a reliable difference Р≥0,999. The mixed bred animals from the groups III, VI were detected to have the highest percentage of fat in the muscle tissue . The difference between these research values is reliable Р≥0,999. 
4. Physical and chemical meat content of different genotype swine, M±m.

	Group
	Acidity, (pH)
	Moisture,%
	Protein,%
	Fat,%
	Ash,%

	І
	5,52±0,003
	75,3±0,02
	20,6±0,003
	2,5±0,020
	1,14±0,002

	ІІ
	5,60±0,002
	75,7±0,02
	20,7±0,004
	2,4±0,002
	1,21±0,010

	ІІІ
	5,51±0,003
	75,5±0,02
	19,9±0,009
	2,6±0,004
	1,15±0,002

	IV
	5,47±0,003
	75,2±0,03
	20,6±0,008
	2,6±0,005
	1,14±0,002

	V
	5,54±0,002
	75,7±0,02
	20,8±0,120
	2,5±0,001
	1,18±0,002

	VI
	5,51±0,002
	75,5±0,02
	19,9±0,007
	2,50±0,002
	1,15±0,001


The percentage of ash in meat has practically no difference in all study groups, being 1,14-1,2% and the difference between them is not reliable (Р<0,95). There weren’t determined any significant differences regarding the moisture content in meat between swine breeds weighing 100kg at slaughter. The percentage of moisture in all study groups was determined as 75,3-75,7%. Slight distinctions between the groups were detected regarding the percentage of meat acidity (pH) at a rate of 5,5-5,55, the difference between the study groups was neither significant nor reliable (Р<0,95), though being in the framework of physiological norms.

The animal cross-breeding of different genotypes hasn’t significantly influenced the deterioration or improvement of meat quality factors, but there have been observed some differences between the breeds.

Conclusions

1. The substantial potential of biological abilities of mixed bred animals allows to get a high quality swine population that can be recommended to be kept on commercial farms.

2. Fattening and meat qualities of swine depend on the genotype and the productive type of the breed.

3. The indices of fattening and meat qualities can be used for the prediction of swine productivity.

    REFERENCES

1. Акимова А. Продуктивность свиней различных типов конституции // Свиноводство - 1987.- №8. – С. 2-3.

2. Барановський, Д. І. Основи біометрії: навчальний посібник / Д. І. Барановський, С. Б. Данілов. – Х.: СП «Бровін О.В.», 2010. – 90 с.

3. Бірта Г.О. Формування м'ясо-сальної продуктивності різних генотипів свиней залежно від паратипових факторів.: Автореф. дис. д-ра. с.-г. наук. 06.02.01. - Київ-Чубиньське. 2009. – 38 с.

4. Бордун О.М. Відгодівельні та м'ясні ознаки свиней різних генотипів при їх чистопородному розведенні та схрещуванні. /О.М. Бордун. //Вісн. Сум. Нац. Ун-ту.: Тваринництво. – 2007. - №3. – С. 7-9.

5. Даниленко И.П. Справочник по качеству продуктов животноводства. / И.П. Даниленко. Л.В. Минитюк., И.И. Шуст. – Киев. Урожай. 1988. – 98c.
6. Карапуз В.В. Відгодівельні та м'ясні ознаки свиней різних генотипів при їх чистопородному розведенні та міжпородному схрещуванні. /В.В. Карапуз. //Вісн. аграр. науки Причорномор'я. – 2010. – №.4. – С. 192-197.
7. Онищенко А. Фізико-хімічний склад м'яса у свиней різних генотипів /А. Онищенко. // Тваринництво України. – 2006.- №7 – С. 17-19.

8. ISO 3100-1 Meat and meat products – Sampling and preparation of test samples – Part 1: Sampling (М΄ясо та м’ясопродукти. Відбирання зразків і підготування зразків до вимірювання. Частина1. Відбирання зразків).
PAGE  
1

