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Research has demonstrated that the use of a feed additive for piglets pectin rearing at the optimum dose of 0.3 g / kg body weight for 30 days to reduce cadmium, copper, of lead and mercury in all organs and tissues to levels MPC positive impact on the normalization of metabolic processes , the level of mineral and albumin metabolism, improved morphological composition of  blood. Known dependence of enzyme activity on the presence in the reaction mixture of activators and inhibitors. And that mechanism to reduce the activity of these enzymes may explain complicated by the presence of inhibitors - substances that cause inhibition of reactions catalyzed by enzymes, the role of which in this case are the heavy metals, the excretion of which the application pectin feed additive normalize enzymatic processes.
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Statement of the problem. Recently in veterinary science and practice considerable attention is given animal health, sanitary status of the territories and manufacture of high quality. However, in some regions of Ukraine faces a complicated ecological situation, which leads to lower health quality of animal products as arriving at processing plants or used as food [2].
Among the major substances - environmental pollutants principal place occupied by the chemical elements that belong to the group of heavy metals that pose the greatest threat to animal and human - showed the analyses   of recent research and publications where the start solution of this problem [1, 3] as important is the introduction of effective natural remedies to reduce the negative impact of toxicants on animals and improve quality in the ecological sense.

Aims and objectives of research. The aim of the research was to determine the effect of pectin food additive on  the intensity of the withdrawal of heavy metals from the organs and tissues, on the level of metabolism, mineral and protein metabolism in the body for piglets on fattening.

Objective. To achieve the goalwas flaggedfollowing problem: Determinethe content of heavymetalsin the organs andtissues ofpigsand comparedwith the maximum permissible concentration. Determine the output intensity of heavy metalsinfeed additiveaction 1, 15, 30 day study. Evaluate the actions of the feed additive, the level of metabolism, mineral and protein metabolism.


The task of research is to investigate the background levels of heavy metals in the organs and tissues of piglets and it excrement; determine the effect of pectin food additive  intensity excretion of heavy metals; establish the effect of pectin food additive on biochemical indices of blood albumin metabolism.

Material and methods. The material for the studies were samples of blood, feces, and tissues of piglets rearing. Content of heavy metals (cadmium, copper, of lead, zinc, mercury) in selected samples was determined by stripping voltammetry on the device ABA-2 after previous mineralization with "Temos Express".

Results. The study was carried out on piglets Ukrainian Large White breed (for rearing ) in 20 goals in the control and experimental groups , body weight 25 kg. Piglets in the control group were fed the basic diet, pigs experimental group - the main diet with the addition of feed additives pectin at a dose of 0.3 g / kg body weight for 30 s days.

Control the intensity of withdrawal of heavy metals from the body when using piglets feed additive pectin performed on 1st , 15th and 30th day by sampling tissue and parenchymal organs of slaughtered pigs in the control and experimental groups. Accumulation of heavy metals in the kidney of pigs are presented in Table. 1.

The obtained research results show that the content of cadmium in the kidneys of piglets in the experimental group first 15 days, the application pectin feed additive exceeded the maximum allowable concentration according to 18.3; 9.6 times, on the 30th day was normal.

1. Contents of heavy metals in the kidney of piglets fed with pectin food additive  mg/kg,
	Body Fabric
	Element 
	Period of research, days

	
	
	1 
	15 
	30 
	1 
	30 

	
	
	Experimental group
	Control group

	Kidney
	Cd
	0,916±
0,065
	0,48±
0,067
	0,017±
0,002
	0,62±

0,040
	0,70±

0,067

	
	Cu
	4,17±
0,45
	3,02±
0,38
	0,621±

0,081
	4,64±

0,07
	8,74±

0,12

	
	Pb
	0,22±
0,033
	0,122±
0,017
	0,104±

0,06
	0,20±

0,03
	0,23±

0,033

	
	Zn
	14,3±
0,48
	13,04±
0,22
	9,7±

3,39
	14,60±

0,27
	19,8±

0, 71


In the control group, this indicator on the 1st and 30th day exceeded the BAC (boundary acceptable concentration) of 12 and 14 times respectively. The content of cupr, of lead and zinc were within the BAC, indicating that the antagonistic effect of cadmium with respect to these elements. 

Analysis of these data suggests that the use pectin feed supplement for 30 days, the study had a positive impact on the intensity of the output of cadmium from the kidney of piglets experimental group, as evidenced by the reduction in the last 8 times, but the residual content of toxicants exceed the BAC  at 2.34 . 

Research has shown that the content of copper and zinc in the liver of pigs in control and experimental groups on the 30th day of research to answer the established maximum permissible levels of cadmium and lead content exceeded the permitted levels of 1.3 and 3.74 times, respectively, in the control group, in the experimental group - had moderate concentration for the entire period of the experiment and the downward trend.

Found that after 30 days the research content of all elements in the liver of piglets of the experimental group was within the boundary acceptable concentration.

The obtained research results show that the content of cuprum and zinc in the spleen of pigs control and experimental groups throughout the study period was within the BAC. Cadmium content in the spleen of pigs in the control group throughout the experiment exceeded the BAC, and tended to increase. Research has established that in the spleen of piglets experimental group content of cadmium and lead on the first day of studies exceeded the norm by 3.9 and 4.05 times , respectively, after 15 days the application pectin feed additive excess relative to the BAC was 3.7 and 3.1 times, respectively , indicating a reduction of toxicant . After 30 days, the research contents of cadmium and lead in the spleen of piglets experimental group decreased to the levels of BAC.

Background levels of cadmium in cardiac muscle of pigs in the experimental group first and fifteenth day of research exceeded the norm by 3.46 and 1.82 times the control - in 1.98 and 4 times respectively. The content of this compound in these samples, the experimental group of piglets at 30 days, the application pectin feed additive reduced to the level of the BAC.

The content of cuprum and zinc in cardiac muscle of pigs of the control and experimental groups was within the BAC. The level of lead in the cardiac muscle of pigs of the experimental group had a moderate concentration of control - the tendency to increase, and at 30 days exceeded the BAC of 4 times.

The obtained research results show that the cadmium content in adipose tissue of pigs of the experimental group in the 1 set and 15 the day use pectin feed additive exceeded the norm by 1.6 and 1.2 times, on the 30th day decreased to minimal levels and consistent BAC. It is established that in the control group in these samples, this compound is rapidly accumulated from the 1st to the 30th day, and the maximum permissible level of 3.2 and 3.4 times, respectively. The lead content in adipose tissue of pigs in control and experimental groups was the upper limit of the BAC, but in tissue samples of pigs in the control group on the 30th day , an increase of the compound compared to the 1st era of the experiment, the level of copper and zinc - were lower compared to BAC.

Excess of cadmium was found in the muscle tissue of pigs of the control and experimental groups on the first day of research in 1.34 and 1.52 times respectively.

Application pectin piglets feed additive research group contributed to the reduction of the compound for 15 days, the 1.2 times and 30 days, the 2-fold compared with the first BAC to the limits .

In the control group, these processes continued in the direction of increasing accumulation of toxins in muscle tissue, and exceeded the norm by 1.8 times after 30 days the research. The BAC level of lead in muscle tissue of pigs in the control group exceeded the BAC  in the 1st and 30th day of research in 1.6 and 1.3.

There are the following ways of removing toxins from the body: through the kidneys in urine, gastrointestinal tract and feces of a small part in exhalation through the lungs. In order to identify ways of removing heavy metals from the piglets were selected excrement in animal experiments, carried out sample preparation and method of stripping voltammetry investigated heavy metals in urine and feces. The research results indicate the possibility of pectin in the intestines absorb heavy metals bind them into insoluble complexes and rid the body of excrement.

Found that operate more efficiently pectin on cadmium excretion through the kidneys in the urine of piglets and also through the gastrointestinal tract with the feces. So, on the 15th day 15.87 % of cadmium derived from feces and urine of 31.27 ; 5.8 % lead derived from feces, and 23.8 % in the urine ; 35.76 % copper removed in the urine, feces 20.68 . The difference between the first and fifteenth era of feeding a feed additive for all elements except for zinc in the urine probable P ≥ 0,999, and zinc in the feces for P ≥ 0,99. The difference between the 15th and 30th era for the content of all elements studied in faces and urine in addition to cuprum – should be probable P ≥ 0,999.

The difference between the 1-st and 30-th days of feeding pectin food additive which include all elements which are studied in the feces and urine of piglets should be probably.

P ≥ 0,999, in addition to cadmium.

It was established that the use pectin feed additive for 30 days piglets research team facilitated the removal of heavy metals: cadmium, lead, copper from the body of animals to the levels of BAC.

Feeding piglets feed additive pectin positive impact on normalizing albumin and mineral metabolism, metabolic rate (Table 2).
Since studies have shown that after 30 days the study of amylase in the blood of pigs in the control group was higher than normal in 2.6 times the experimental group - at 2.38 times. Comparing amylase on the 20th day of feeding pectin preparation of the 30 th era of research, called the index set to decline by 7.6 %. The difference between the performance of the control and experimental groups were not statistically likely. The content of total protein in the blood of piglets of control and experimental groups was within normal limits.
Established individual characteristics of indicators of total protein in the blood of pigs in the control group, namely the number of animals by number 01278; Number 01178; Number 01467, the contents of total protein was lower than the norm , respectively, 5.14 ; 11.8 ; 1.88%.
Research has established that the activity of transaminases AST in serum of piglets of control and experimental groups were within normal limits. ALT is mainly concentrated in the cytoplasm and AST majority located in mitochondria, ie packed deeper in the cell than ALT, so the inflammation and hepatocyte violating its penetration of membranes before all levels of ALT increases the content . In this connection, the activity of ALT in the control group exceeded the rate of 1.3 times in development - within normal limits.

2. Biochemical blood parameters of pigs (30 th day of the experiment) mmol / L, (M ± m, n = 10)

	Group 
	Performance

	
	The overall

protein, g/l
	Amylase g /h.l
	AST, mmol / h.l
	ALT, mmol/ h.l
	Са


	P
	Nа


	Creatinine
	urea

	Experimental
	73,8±

3,8
	83,38±

6,45
	0,95±

0,01***
	1,196±

0,02***
	4,96±

0,34***
	2,39±

0,08**
	139,9±1,83
	0,138±0,01
	3,2±

0,34

	Control
	61,3±

4,7
	92,42±

8,37
	1,59±

0,16
	1,99±

0,19
	2,68±

0,29
	1,77±

0,11
	138,6±1,45
	0,117±17,1
	1,99±

0,15


Note: *, P ≥ 0,95; ** - P ≥ 0,99; *** - P ≥ 0,999

It was established that the activity of enzymes AST and ALT in serum of experimental animals at 30 days, the research meets the norm , as evidenced by the de Rites coefficient and the termination of inhibitors and activators as heavy metals which were due to the binding of pectin and excretion from the body. The difference between the indices of activity of transaminases AST and ALT control and experimental groups had a high level of reliability. (P>0,999, And  P>0,999).

The table shows that calcium, phosphorus and sodium in the blood of piglets in control and experimental group was within the physiological norm, but the difference between the indices calcium and phosphorus in the blood of piglets of control and experimental groups had a high level of probability, respectively (P> 0,999, P > 0.999).

It was established that the content of creatinine in the blood of piglets control and experimental group at 30 days, the study was consistent with normal and 0,117 ± 17,1 and 0,138 ± 0,01 mmol/l , respectively.

The content of urea in the blood of pigs in the control group remained relatively lower standards in 1.5. It is known that a decrease in urea concentration observed in parenchymatous  icterus, cirrhosis of the liver. The concentration of urea in the blood serum of piglets experimental group conform with the standards and was 3,20 ± 0,34 mmol / l (normal 2,9-8,8 mmol/l). The difference between the performance of the control and experimental groups were not statistically likely.

Heavy metals that accumulate in organs and tissues affect metabolic processes in the body. Therefore, a more accurate understanding of the physiological condition of the body , conducting research is available not only in total protein , but protein fractions - albumin and globulin. Indices of total protein and protein fractions in the serum of piglets at 30 days, the research presented in the тable. 3.

3. Contents of total protein and protein fractions in the serum of piglets (30 days of a study) g / l 
(M ± m, n = 10)

	Group 
	The overall

 protein, g/l
	Contents albumin
	content globulin
	A / G ratio

	
	
	g / l
	% of the total protein
	g / l
	% of the total protein
	

	Experimental
	73,8±3,8
	31,7±2,1
	42,99±1,21
	42,1±2,1
	57,00±1,22
	0,76±

0,04

	Control
	61,3±4,7
	29,8±2,2
	47,04±0,66
	31,5±2,1
	52,96±0,66
	0,93±

0,07


Studies indicate that total serum protein control pigs and experimental groups at 30 days the research was within the physiological norm.

Conclusions:

1. Application pectin feed additive for 30 days piglets facilitated the removal of heavy metals: cadmium, lead, copper from the body of animals to the levels of BAC.

2. Research has demonstrated the positive impact of pectin feed additive  normalize metabolic processes, the level of mineral and protein metabolism, morphological composition of the blood.
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