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SOME COMPONENTS OF CHYME AND THEIR METABOLISM IN THEBODYPIGLETS
The peculiarities of the digestive system in piglets after weaning, justified the use of certain non-conventional feed additives in the diets of pigs. The dynamics of the mineral elements (calcium, phosphorous, potassium, sodium, iron) and their metabolism in the gastrointestinal tract of pigs by the action of certain feed additives. The results of studies of dry feed additives mineral concentrate, Liprot and Echinacea purpurea in terms of their influence on the contents of the stomach empty and ileum.
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Statement of the problem. Modern scientific research and industrial testing indicate that even with balanced feed rations for pigs vital parameters into account their age and physiological state, in terms of industrial technology can not do without feed additives. 

Obtaining safe products with increased environmental requirements for ingredients feed additives of various origins has become particularly relevant today. The solution of recognized various feed additives, mainly including those that use natural ingredients. 

Noteworthy feed additive, which includes mineralized (Plast) water [6]. According to Odessa Research Institute of Balneology rehabilitation in saline (Plast) water were found biohazard compounds, salts of heavy metals, radionuclides and toxic substances harmful for the body and concentration for animals [9, 16, 17]. 

This mineral substances has an important role in metabolic processes in the body and increasing the efficiency of concentrated feed in livestock [4, 6, 13]. 

Due to environmental degradation significantly decreased resistance of animals. More needs to add to their diet composition of special components that counteract the negative effects and increase in their immune properties. To solve the above stated requirements using forage and medicinal properties perennial plant genus Asteraceae - Echinacea purpurea [3, 18]. Also appropriate use in the diet of animals vysokolizynovoyi environmentally safe feed additive - Liprot [2, 7, 14]. 

Analysis of recent research and publications. In the process of digestion in animals essential role of macro-and micronutrients [15]. There are experimental data on the physiology of digestion and metabolism in pigs [1, 11, 19, 20, 21]. However, the problem has not been sufficiently studied the impact of natural minerals, including mineralized formation water in combination with a protein of microbiological origin and stimulating botanicals. Thus arose the problem of studying the physiological characteristics of gastrointestinal digestion and metabolism in the body piglets under unconventional feed dietary supplements [5, 6]. 

The aim - to study the effect of mineral supplements on the state of chyme, dynamics and exchange content of mineral elements in the chyme in different parts of the gastrointestinal tract of piglets for the actions of individual dietary feed additives. 

To achieve this it was necessary to solve the following problem: to determine the dry matter content, calcium, phosphorus, potassium, sodium, iron chyme in the stomach empty and ileum. 

Materials and methods research. Research conducted at the Laboratory of Physiology of reproduction and embryo transfer, zoohimichesky analysis and experimental bases Institute pig named. A.V.Kvasnytsky UAAN. 

The experiment used a feed, balanced by the exchange energy, protein and other ingredientsfor piglets for experimental and control groups. 

In animal research groups cottage feed reduced to 2% by weight, which over the content of digestible protein and exchange energy corresponds to the number of sunflower meal. 

In the experiment used a single, two-component and complex feed additive in the diet of experimental animals. Piglets first experimental group received 2% of dry mineral concentrate (SMC); second - 1.7% Liprot (L), 0.3% - Echinacea purpurea (EP); third - 0.5% of the SMC, 1.25% -L and 0.25% - EP from the basic diet. 

The study was conducted by periods using 8 pigs of large white breed age of three months - analogues body weight. Applying surgeries studied etching experimental animals according to the method of blending fistula in the stomach (for V.A. Basov, 1988) and empty and ileum (for A.V.Kvasnytsky, 1951). 

According to the accepted methodology of physiological research, was formed three experimental and control groups, two heads each. The experiment had 3 periods: preparatory - 6 days transition - 10 days and an - 3 days. During the accounting period each day spent sampling chyme with gastric fistulas, and ileal intestines empty intervals 2 h., Namely hungry sample - 1 hour. to feeding at 2, 4 and 6 hours after feeding [12]. 

In physiological metabolic experiments studied the effect of mineral supplements on calcium, phosphorus, potassium, sodium and iron in the body of young pigs. The experiment was carried out by the method of M.A.Kovalenko (1977). 

The study investigated minerals was carried out in accordance with the existing methods [8]. 

Results. Analyzing the results of the research took into account the following factors: the content of dry matter content of mineral elements in the chyme various gastrointestinal tract of animals, their dynamics during starvation tests and during digestion of feed consumed, and the impact of special feed additives. 

The total amount of dry matter in the gastric chyme of piglets experimental groups was in the range of 13.09 to 19.56% (table 1). Not found significant differences on this measure between animals of experimental and control groups. There is a tendency to change the values for dry matter content by intervals of sampling chyme. The lowest concentration is in her period of starvation obtaining samples, the lowest - two hours after the acceptance of food (p≤0,001), and then the figure is reduced, but not exceeding the level of hunger tests. 

Table 1 

Dry matter content of chyme in the stomach, intestines empty and iliac

guinea pigs,%, M ± m, n = 12
	Selectionthroughvariousintervals, h.
	Groups

	
	control
	research

	
	
	І
	ІІ
	ІІІ

	stomach

	0
	14,89±0,30
	15,43±0,26
	15,89±0,28
	16,37±0,19

	2
	18,07±0,35
	18,59±0,23
	19,15±0,33
	19,56±0,12

	4
	14,60±0,18
	14,94±0,17
	15,39±0,18
	15,85±0,16

	6
	13,09±0,15
	13,41±0,19
	13,18±0,16
	14,22±0,20

	jejunum

	0
	6,12±0,21
	6,89±0,15
	7,25±0,11
	7,62±0,17

	2
	8,39±0,19
	9,34±0,11
	9,49±0,09***
	9,86±0,08***

	4
	6,48±0,24
	6,95±0,10
	7,39±0,18
	7,61±0,13

	6
	5,10±0,26
	5,83±0,16
	6,72±0,14
	6,94±0,12

	ileum

	0
	8,33±0,16
	8,58±0,11
	8,84±0,15
	9,16±0,16

	2
	10,53±0,11
	10,84±0,15
	11,16±0,09
	11,61±0,12

	4
	11,04±0,16
	11,37±0,19
	11,73±0,18
	12,18±0,18

	6
	12,45±0,12
	10,67±0,12
	11,02±0,13
	11,47±0,13


Note: intervals 0 - hungry test, 2, 4, 6 - after 2, 4 and 6 hours. after the adoption of food, 2n - number of samples; *** - p≤0,001 - probability difference compared with the control. 

Compared to the dry matter content in the sample stomach piglets experimental and control groups significant difference is found. Dry matter content in chyme jejunum (compared to the stomach) is reduced to 5.10 - 9.86%. Concentration was higher dry matter in chyme in the ileum compared with blank and was 8.33 - 12.18%. 

In general, revealed significant fluctuations between the lowest and highest concentrations: calcium, phosphorus and iron - almost twice as sodium and potassium - three times (table. 2). 

Table 2 

Dynamics of mineral elements content in chyme gastrointestinal tract of experimental animals M ± m, n ± 20
	Investigatedelements
	Fluctuationscontentinґredientiv
	Groups

	
	
	control
	research

	
	
	
	І
	ІІ
	ІІІ

	Stomach

	Ca
	93,75-200,75
	129,11

±11,71
	149,53

±13,47
	153,00

±9,52
	162,40

±13,51

	P
	93,02-193,15
	132,37

±10,46
	145,02

±11,55
	144,70

±10,17
	151,81

±10,84

	K
	70,40-231,68
	115,8

±10,75
	139,26

±12,29
	137,81

±11,26
	149,45

±8,96*

	Na
	71,77-271,44
	150,47

±11,15
	180,69

±9,87
	174,36

±9,79
	190,31

±10,22

	Fe
	602,13-1069,05
	774,28

±28,52
	844,25

±32,74
	838,90

±26,15
	895,83

±30,64**

	jejunum

	Ca
	63,75-124,05
	83,37

±5,25**
	93,31

±6,08
	95,13

±10,05
	100,10

±6,52*

	P
	128,06-264,95
	178,03

±6,72**
	199,86

±8,07*
	200,71

±8,72
	205,33

±7,75**

	K
	64,51-200,06
	113,49

±11,14
	130,62

±13,34
	128,30

±14,33
	144,10

±11,52

	Na
	113,97-376,71
	203,97

±19,57**
	243,63

±16,53
	245,66

±10,44
	273,94

±16,52**

	Fe
	396,53-793,05
	594,54

±27,16***
	647,87

±26,80*
	640,65

±24,66
	672,84

±26,09**

	ileum

	Ca
	40,69-81,26
	53,83

±3,05***
	62,09

±2,43*
	62,41

±2,65*
	66,69

±2,25*

	P
	36,82-76,10
	52,32

±7,28***
	57,36

±7,62
	57,24

±8,94
	61,63

±9,99

	К
	86,02-284,16
	149,20

±12,20*
	173,46

±6,38
	178,42

±9,22
	199,32

±8,12**

	Na
	77,86-308,41
	163,09

±13,05*
	192,37

±18,27
	193,39

±11,74
	219,56

±13,48**

	Fe
	510,61-867,92
	657,10

±24,71**
	708,04

±34,39
	688,53

±25,28
	738,07

±26,51*


Note: The units of measure the content of Ca, P, K, Na - mmol / l, Fe - mkmmol / l *p≤0,05, **p≤0,01, ***p≤0,0001 - the difference between the probability performance control and experimental groups in different parts of the gastrointestinal tract. 

Despite this, there is the corresponding pattern. Thus, in the control group during the experimental period at a total concentration of mineral elements in chyme between different parts of the digestive tract found a significant difference. Compared with those of gastric chyme: the jejunum decreases calcium to 35.43 (p≤0,01) iron - 23.21% (p≤0,001) and phosphorus and sodium increased by 34.49 (p≤0,01 ) and 35.55% (p≤0,01), respectively; in the ileum was significantly decreased calcium - 58.31 (p≤0,001) and phosphorus - 60.47% (p≤0,001) and potassium increased by 28.84% (p≤0,05). 

Comparing the concentration of the elements in the chyme from ileum jejunum, imposed reduction of calcium, phosphorus and sodium to 35.45% (p≤0,001), 70.61% (p≤0,001) and 20.04% (p≤0,05) and potassium increased to 31.46% (p≤0,05). 

Regarding the changes of mineral elements in the chyme of the gastrointestinal tract during digestion and hunger samples of feed consumed by pigs in the control group, it can be seen the following features: firstly, the maximum concentration of the elements found in the 2nd year. after feeding, after 4 hr. it is reduced by 1.5 times; Secondly, the studied parameters hungry sample is always less than two hours after the interval; Third, comparing the dynamics of the studied elements chyme in pigs of the control and study groups, imposed a similar pattern. In the first and the second groups after feeding animals (after 2 - 4 hours. Interval) remained high concentration of minerals at 6 h. and during starvation difference from control samples were found. Basically, the different sampling periods largest number of minerals found in guinea pigs chyme third group. 

These features of the content of mineral elements in the digestive tract and also complement the level of the exchange under the influence of different composite feed additives in the diet of piglets. On total rates of mineral concentrations in experimental animals of different groups identified significant differences. It was found that during digestion -to depending on the composition of the feed additive and the ratio between its components - changing the concentration of the studied minerals in the chyme.

Despite the fact that the ration of pigs first experimental group was 2% of the SMC, yet for quantity of minerals in the chyme (compared to the second) significant differences were found. However, under complex feed additive which animals received a third experimental group, there is a significant increase in the concentration of minerals in the studied parts of the gastrointestinal tract. However, no significant change is set by the number of calcium and phosphorus in the gastric chyme, potassium - in the jejunum and phosphorus - in the iliac. 

Dynamics balance of calcium, phosphorus, potassium, sodium, iron, depending on the feeding of feed additives in the diet of pigs is presented in table 3. 

Table 3 

The average daily balance of minerals in the body piglets, M ± m, n = 4

	Groups
animals
	Accepted,

g
	Stood out with faces,g
	Suck,

g
	Stoodoutwithurine, g
	Assimilated, g
	Coefficientassimilationofelements,%

	
	
	
	
	
	
	received
	suck

	Ca

	control
	8,82
	3,53

±0,09
	5,29

±0,09
	0,71

±0,14
	4,58

±0,23
	51,93

±2,56
	86,60

±2,92

	1
	8,93
	3,21

±0,13
	5,72

±0,013**
	0,86

±0,36
	4,85

±0,23
	54,35

±2,59
	84,99

±6,01

	2
	9,00
	3,64

±0,20
	5,59

±0,08*
	0,49

±0,05
	5,11

±0,13
	56,74

±1,43
	91,29

±1,00

	P

	control
	8,31
	3,51

±0,16
	4,80

±0,16
	0,46

±0,10
	4,34

±0,16
	52,26

±1,93
	90,43

±1,94

	1
	8,22
	3,23

±0,24
	4,99

±0,24
	0,44

±0,21
	4,55

±0,39
	55,31

±4,78
	91,09

±4,63

	2
	8,29
	2,93

±0,05***
	5,36

±0,05**
	0,57

±0,14
	4,79

±0,15*
	57,78

±2,09
	89,30

±2,68

	К

	control
	6,20
	2,81

±0,24
	3,39

±0,24
	1,15

±0,04
	2,24

±0,28
	36,18

±4,51
	66,01

±3,50

	1
	7,25
	2,63

±0,20
	4,65

±0,20***
	1,15

±0,16
	3,47

±0,22**
	47,91

±3,00
	75,12

±3,35

	2
	7,22
	2,75

±0,08
	4,47

±0,08**
	1,14

±0,01
	3,34

±0,08**
	46,21

±1,18
	74,58

±0,67

	Na

	control
	2,71
	1,44

±0,07
	1,27

±0,07
	0,16

±0,02
	1,11

±0,06
	41,08

±2,34
	88,56

±1,02

	1
	2,82
	1,43

±0,08
	1,39

±0,08
	0,16

±0,02
	1,23

±0,06
	43,74

±2,02
	88,77

±1,30

	2
	2,98
	1,46

±0,01
	1,52

±0,01*
	0,16

±0,01
	1,35

±0,02**
	45,41

±0,7
	89,23

±1,05

	Fe

	control
	179,39
	50,22

±1,14
	129,17

±1,14
	19,55

±2,77
	109,62

±3,65
	61,11

±2,03
	84,85

±2,24

	1
	178,55
	49,50

±1,09
	129,05

±1,09
	15,21

±0,61*
	113,84

±1,29
	63,77

±0,74
	88,21

±0,48

	2
	178,42
	50,66

±0,43
	127,76

±0,43
	15,54

±0,80
	112,22

±1,08
	62,89

±0,6
	81,83

±0,65


Note: The unit of measurement of iron, mg * p≤0,05, **p≤0,01, *** p≤0,0001 - the difference between the probability parameters of the control and experimental groups. 

In general, the amount of mineral elements in animal nutrition research and control groups differed significantly. 

Absorption of calcium, phosphorus, potassium and sodium in animals of the second experimental group was better and statistically significant compared with the control. 

Choosing researched elements of faces and urine were almost identical, and the second experimental group of piglets allocated significantly less phosphorus in the feces, than in the control. Number of selected iron excretion in the first experimental group was less than 4 mg (p≤0,05). 

The level of minerals in the diet showed better effect on the absorption of phosphorus, potassium, and sodium. Compared with control piglets in the body of the second experimental group using phosphorus and sodium were significantly more - 4.79 g (p≤0,05), 3.34 g was significantly greater (p≤0,01), respectively. A similar pattern is noted in the number of potassium in the first experimental group. 

Conclusions: 

1. Indicators of dry matter and mineral elements concentration in chyme various gastrointestinal tract of pigs are not the same, although capable of fluctuation, but in the small intestine compared with the stomach mineral metabolism is more pronounced. 

2. Level relations ingedienty feed additive effect on the dry matter content and mineral elements in the studied areas chyme digestive system and therefore, it is possible to stimulate physiological processes in the pig.
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