© 2015
Skarednov D. YU., graduate student,
Chukhlib E. V., Сandidate of Agricultural Science, Senior Lecturer,
Golub N. D., Candidate of Agricultural Science
OSTEOLOGICAL STUDIES of PIGS of POLTAVA MEAT BREED BY USING THE DIFFERENT TECHNOLOGIES OF SOY FEED PREPARATION
Reviewer – Bulavkina T. P., candidate of agricultural Associate Professor, Department of feeding farm animals and zoohygiene of Poltava State Agricultural Academy
The results of pigs’ fattening of Poltava meat breed using soy feed, which made by different technologies (expundation under pressure, spin under pressure, extrusion) and the impact of these protein feeds on the chemical composition and strength of the femoral bone. More productive pigs were fed soy concentrate (Group R1), soybean oilcake (group R2) and soy extrudate (group R3). In feeding they showed average growth 825–833–785 g, and spent 3,26–3,47 feed units for 1 kg of growth. Their femoral bone had more calcium to 1,66–1,04–2,78 % and phosphorus to 0,67–0,53–0,38 % than the bones of animals in the control group.

Piglets of the research groups had smaller diameter of bone to 0,51–0,33–0,73 mm, but thicker thickness of bone’s wall (except group R2) to 0,35–0,24 mm.
The maximum load for the entire diameter of the bone observed in the experimental group R3.
Keywords: chemical composition of bone, mass of bone, bone wall’s  thickness, load of the entire diameter of the bone,  age of achievement of live weight of 100 kg, average daily growth, feed loss per 1 kg of growth, morphological composition of carcasses.

Statement of the problem. The effectiveness of pigs’ fattening either complexes or commercial farms of different ownership to some extent depends on the strength of animals’ constitution, which is connected with their productivity, capacity for feeding, age of achievement of live weight of 100 kg, predisposition to various diseases and other economic and biological features.
Pigs with a strong constitution must have first of all strong skeleton as it performs supporting function and it is a reserve of minerals in the animal’s body [1, 2, 5]. 

The strength of the skeleton is a indicator of functional condition of the organism, on which the low level of feeding pigs influences. We established that insufficient feeding of animals at an early age entails negative consequences of their lifetime [8, 10].
Analysis of basic research and publications in which initiate the solution of the problem. Keeping pig breeding on a high level amounts increased requirements to the fortress of the pigs’ constitution, which is tightly connected with economic and biological features [6, 9]. Researches of scientists testify that factors such as breed, age, conditions and terms of pigs’ feeding have the effect on the strength of the skeleton [6, 7]. The literature analysis showed that bone strength is a standard of estimation of constitutional strength and functional state of the organism [8, 6]. There are other data of the strength of the pigs’ skeleton – in the experiments [4] it is noted that the strength of the bone tissue were largely influenced by gender animal than the breed. Based on the above-indicated, there is a need of further research.

The object of the research was pigs of Poltava meat breed of the state enterprise «Experimental base «Nadia» of the Institute of pig breeding and APT NAAS of Ukraine». 
The purpose of this study was to establish and to analyze the influence of soy protein feed produced by different technologies (expundation under pressure, spin under pressure, extrusion) for fattening, slaughter quality and chemical composition, development and strength of the femoral bones of pigs of Poltava meat breed.

The methodology of research. The research was carried out in conditions of the state enterprise «Experimental basis «Nadia» of the Institute of pig breeding and APT NAAS of Ukraine» on pigs of Poltava meat breed in the winter of 2013. Experimental work conducted to study the effect of protein feed on the chemical composition and strength of the femoral bones of pigs according to the method of A. A. Fridcher [9]. For research the right femur were selected, which after drying in a thermostat at a temperature of 37 ºC to constant weight, were tested for strength of static bending of the universal machine UMM-20.
At the same time we determined:
- bone mass, in grams;
- the length, in centimeters;
- the thickness of the bone wall, in millimeters;
- the load on the entire diameter, in kilograms.

Research carried out by the scheme using soy protein feed: group R1 – KSBSK; R2 – soybean meal; R3 – soy extrudate; for control the oilcake was taken group C (table 1).

1. Scheme of scientific and household experience
	The test group of animals
	Number of heads
	Periods of experience
	System of 
the maintenance

	
	
	Preparative 
(15 days)
	Accounting
(76 days)
	

	C – control
	12
	ОR with sunflower oilcake
	ОR – 82 + sunflower oilcake 18 %
	Easel by 2 heads

	R1 – research
	12
	-//-
	ОR – 82 + soy concentrate 18 %
	-//-

	R2 – research
	12
	-//-
	ОR – 82 + soybean meal 18 %
	-//-

	R3 – research
	12
	-//-
	ОR – 82 + soy extrudate  18 %
	-//-


The results of the research. Fattening and slaughter quality of experimental animals are the main and the most valuable properties, of which the efficiency of pork production depends on. The results given in table 2 show that the pigs of group 2 have the best fattening qualities. So, a live weight of 100 kg, they reached for 225 days, that 12 days faster than the animals from the control group, and 3 and 7 days faster than pigs from group R1 and R3. The average daily growth and feed costs per 1 kg of growth were also the best in pigs from group R2. They amounted 833 g, which is higher than their peers in the control group to 16,0 %, group R1, R3 to 1 and 6 %. The cost of feed was 3,26 fodder units as in group R1, but less than in pigs from the control group to 12 % and from group R3 to 6,4 %.

Morphological composition of carcasses examined by separation the right half-carcasses, gives a more complete picture of amount of meat experimental animals. It is established that pigs of group R2 had the highest number of meat – 56,29 %, higher than the pigs from control group and groups R1 and R3 (2,32–0,36–1,16 %). According to the  amount of fat pigs of the control group had the advantage – 35,40 %, the lowest – animals from group R2 – 32,83 %. The peer group R1 and R3, this indicator amounted to 33,97–33,85 %.
2. Fattening and slaughter quality of experimental pigs (n=12, M±m)

	Groups
	Feeding qualities
	The morphological composition of carcasses, %

	
	Age of achievement live weight to
100 kg, days
	The average growth, grams
	The cost to feed
for 1 kg
growth
	Meat
	Fat
	Bones

	C
	237±3,24
	720±20,83
	3,65±0,10
	53,97±2,70
	35,40±2,53
	10,63±0,38

	R1
	228±2,22
	825±21,94
	3,26±0,11
	55,93±0,54
	33,97±0,45
	10,10±0,50

	R2
	225±2,56
	833±14,83
	3,26±0,07
	56,29±2,39
	32,83±3,11
	10,88±0,72

	R3
	232±3,32
	785±28,56
	3,47±0,10
	55,13±1,15
	33,85±2,10
	11,02±1,05


Analysis of osteological indicators (table 3) shows that pigs’ femur bones of the control group had the largest mass – 190,54 g, which is 10–9–11 % higher than the mass of bones of animals from groups R1, R2, R3. According to indicators length of the bones and their average diameter was not detected significant difference, however, higher than they were in the control group (19,93 per cm and 22,53 mm). The bones of pigs from group R1 had the greatest thickness of bone’s wall – 4,98 mm, 7,6–14–2,3 % more than the bones of animals of the control group and groups R2 and R3.

The highest loading on the bone diameter was recorded in the group R3 – 360 kg, 5,0 and 6,7–8,3 kg, or 1,4–2–2,4 % more than in the control and experimental groups R1 and R2.
3. Osteology characteristic of the femur (n=3, M±m)

	        Groups
	Performance

	
	Mass of bone , g
	The length of the bone, сm
	The average diameter of the bone, mm
	The average length of the bone wall, mm
	The load on the entire diameter, kg

	
	М ± m
	Сv, %
	М ± m
	С, %
	М ± m
	Сv, %
	М ± m
	Сv, %
	М ± m
	Сv, %

	C
	190,54±
5,66
	 5,14
	19,93±
0,07
	0,58
	22,53±
0,29
	 2,22
	4,63±
0,02
	0,82
	355,00±
47,26
	23,06

	R1
	173,84±16,67
	16,61
	19,30±0,29
	2,59
	22,02±1,33
	10,45
	4,98±0,30
	10,57
	353,33±73,56
	36,06

	R2
	175,01±
17,56
	17,38
	19,27±
0,43
	3,90
	22,20±
1,15
	9,00
	4,37±
0,33
	13,26
	351,67±
76,72
	37,79

	R3
	171,67±
14,20
	14,33
	19,27±
0,81
	7,27
	21,80±
0,53
	4,19
	4,87±
0,18
	6,50
	360,00±
66,58
	32,03


Chemical analysis of femoral bones of experimental animals (table 4) showed that the ash content and calcium was bigger in the bones of pigs of group R3 comparing to the control group and groups R1, R2 to 6,07–3,21–4,22 % and 2,78–1,12–1,74 %. Biggest amount of the phosphorus is fixed in the bones of animals from group R1 – 4,25 %, the lowest amount – in the control group (3,58 %). The interrelation P:Ca in the bones of pigs from groups R1, R2 amounted 0,28, the control group is 0,27, and in group R3 was at the level of 0,24.
4. The chemical composition of the bones of experimental pigs (n=3, M±m)

	Groups
	The chemical composition, %
	Р:Са

	
	Ash
	Calcium
	Phosphorus 
	

	
	М ± m
	Сv, %
	М ± m
	Сv, %
	М ± m
	Сv, %
	

	C
	37,17 ± 1,38
	6,4
	13,42 ± 0,21
	2,6
	3,58 ± 0,20
	9,6
	0,27

	R1
	40,03 ± 2,59
	11,2
	15,08 ± 2,52
	28,9
	4,25 ± 0,02
	0,6
	0,28

	R2
	39,02 ± 1,73
	7,7
	14,46 ± 0,66
	7,9
	4,11 ± 0,36
	15,1
	0,28

	R3
	43,24 ± 1,87
	7,3
	16,20 ± 0,43
	4,6
	3,96 ± 0,37
	16,1
	0,24


Thus, experiments allow to draw the following conclusions.
Conclusions:
1. Fattening pigs of Poltava meat breed using soy feed had a positive effect on fattening and carcass quality of experimental animals, as well as on the strength of their skeleton. 
2. The result of carcasses boning of experimental pigs shows that the highest average daily growth of 833 grams, animals from group R2 had the highest meat yield and the lowest fat – 56,29 and 32,83 %, (feeding soybean meal).
3. Osteology studies have shown that high calcium content (16,20 %) and the maximum load on the entire diameter of the bone (360,0 kg) was in pigs from the experimental group R3 (feeding extrudate soy ). 
Thus, the obtained results allow us to state that for fattening pigs is advisable to use soybean meal and the extrudate.
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