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Modern technologies of pig breeding, weaning piglets from sows, require 

constant improvement of the quality of treatment and prevention work. The main 

reasons for the large loss of young and its lag in growth are a variety of nutritional 

diseases, among which the most common in suckling piglets are ferrum deficiency 

anemia and stress factors caused by technological processes [1]. Therefore, mineral 

elements must constantly enter the body of animals with food or water and normalize 

metabolism and energy metabolism, ensure the work of enzymes and hormones [2-6]. 

There is a high percentage of piglets' death when they are weaning and the use of 

poor quality pre-starter feed during this period against the background of stress is 

provided. The use of monocomponent ferrum dextran agents is accompanied by 

activation of lipid peroxidation, which reduces the activity of antioxidant protection. 

Modern experimental studies have proven the need to use synbiotic elements with 

antioxidant properties simultaneously with iron. Weaning piglets from sows 

significantly affects the content of lipid peroxidation products and the activity of 

enzymes of the antioxidant defense system in their body. The complex effect of 

micronutrient citrates on the metabolic processes in the body of piglets during their 

weaning from sows has been studied. Their effect in a much lower concentration 

compared to their inorganic salts is istablished. It was studied that complex use of 

nanocitrates of Fe, Zn and other citrates of microelements in piglets' feeding  

increases the adaptability of their bodies during weaning from sows, due to 

stimulation of the antioxidant system and adaptive factors of animals. 

A number of authors had studied the effect of the use of nanoaquachelates and 

nanoparticles of trace elements [7–11], as well as vitamin E [12] on the body of 

animals. However, there is no information in the public literature regarding the 

establishment of the optimal dose of citrates of Germany, Iron, Zinc for piglets aged 

24-50 days and their effect on metabolic processes in animals. It remains unclear the 

study the characteristics and intensity of biochemical processes in the body of piglets 

during weaning during sowing of vitamin E and intramuscular injection of a complex 

of citrate trace elements. 

A promising area is the study of biochemical processes in piglets under the 

influence of technological factors using vitamin E and a complex of citrate trace 

elements Zinc, Iron and Germany, which will develop a way to preserve piglets and 

increase their growth. In the conditions of market competition the domestic pig 
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breeding feels an urgent need in use of modern achievements of biochemical science 

and in the qualified scientific support of their introduction into production. 

The aim of the study was to determine the content of trace elements in the serum 

of piglets using vitamin E and citrates of Zn, Fe and Ge.  

To this aim five groups of animals were formed: one control and four 

experimental. Piglets of first experimental group were drunk by vitamin E at a dose 

of 4.5 mg per 1 kg of body weight per day. Second experimental group received 

twice vitamin E and twice intramuscular injection of citrate complex of trace 

elements Zn, Fe and Ge in the amount of 2.0 cm3 per 10 kg of body weight. Animals 

of the third experimental group, against the background of additional drinking of 

vitamin E, were injected with 2.5 cm3 per 10 kg of body weight of trace element 

citrates. Piglets of the fourth experimental group received vitamin E in the amount of 

4.5 mg per 1 kg of body weight and 3.0 cm3 of micronutrient citrates. 

The dynamics of the content of Fe and Cu are presented in table 1. 

 

Table 1 

The content of Fe and Cu in the piglets' serum under the action of vitamin E and 

citrate of trace elements, μmol/dm3 (M±m, n=5) 

A group of animals Fe Cu 

24th day 

Control group 14,90,38 27,31,08 

Experimental group I 15,00,42 26,90,97 

Experimental group II 14,70,79 27,80,78 

Experimental group III 14,60,54 28,01,07 

Experimental group IV 15,10,43 26,50,77 

28th day 

Control group 15,20,45 28,91,02 

Experimental group I 15,30,79 29,50,77 

Experimental group II 19,21,31* 30,10,67 

Experimental group III 22,30,98*** 30,41,65 

Experimental group IV 24,11,14*** 31,01,75 

35th day 

Control group 16,40,89 28,30,65 

Experimental group I 17,22,17 29,33,25 

Experimental group II 20,50,78** 30,20,98 

Experimental group III 23,11,09** 31,01,67 

Experimental group IV 26,71,67*** 31,41,86 

50th day 

Control group 17,10,86 27,50,88 

Experimental group I 16,91,97 28,60,91 

Experimental group II 19,00,72 30,21,22 

Experimental group III 20,01,11 30,91,76 
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Experimental group IV 21,11,83 31,82,92 

 

It was found that vitamin E (α-tocopherol) and citrates of trace elements Zn, Fe 

and Ge activate erythropoiesis in piglets from 24 to 50 days of age, stimulate 

hemoglobin synthesis, reduce the content of phospholipids, cholesterol and low-

density lipoproteins. Repeated intramuscular administration of micronutrient citrate 

complexes had been shown to increase the serum levels of Zinc, Iron, and Germany 

in the serum of Great White × Landrace piglets at 35 and 50 days of age. The use of 

citrates of trace elements Zn, Fe and Ge and vitamin E stimulates anabolic processes 

in piglets, which is confirmed by an increase in live weight on the 35th and 50th day 

of life. 
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