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BREED FEATURES OF PROTEIN METABOLISM 
IN THE BOAR-SIRES ORGANISM
The data of proteins oxidative modification intensity in semen plasma and spermocyte plasma of Large White breed boar-sires and synthetic line SS23 are being studied. It is determined that the contents of the products of oxidative modification of sperm plasma of both animal groups under study is much higher compared to spermocyte plasma. The pattern in the distribution and content of oxidized forms of proteins in the Large White breed boar-sires and synthetic line SS23 is noted, due to the intensity of metabolic processes. Investigated semen of boar-sires contained a significant amount of sulfhydryl groups of proteins and low molecular weight thiols
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Statement of the problem, analysis of recent research and publications. Oxidative stress and its impact on the functioning of various body systems is an important problem for modern biology and medicine. Stress is seen as a way to achieve resistance to the action of extreme factors of different origin. However, stress can be a factor that promotes the development of several diseases [4, 6].

An important manifestation of the stress response and the adaptive adjustment is to improve the activity of the regulatory mechanisms involved in maintaining an optimal level of metabolic processes intensity at the level of the whole organism. However, there must be natural specific features in the implementation of various mechanisms for mobilizing stress. The problem of stress response implementation at the level of individual organs and tissues remains valid. In particular, there is little knowledge in question of metabolic processes changes in the boar-sires body under their moderate use.

Analysis of modern scientific literature leads to the conclusion that many papers are devoted to lipid peroxidation and at the same time the oxidative modification of (OMP) cells and tissues proteins are described less. Mechanisms and consequences of the stress response in animals depend of the different tissue metabolic capabilities and  individual physiological capabilities.
The aim of the study is to determine the content of the oxidative modification of protein products and middle mass molecules in the boars semen, which is an important marker for the morphological and functional state of spermatozoa evaluation.
Materials and methods. The Large White breed boar-sires and synthetic line SS23 two year old ones were used for the research. Animals were rised in the conditions of the "Elite" Ltd. Company at Terezine village, Bila Tserkva district, Kyiv region. Stockkeeping conditions corresponded the general biological requirements.

The material for the study was the sperm, received by manual way. Sperm plasma was separated by centrifugation (3000 rev./min. during 10 minutes.), germ cells were washed in saline. Next freezing and thawing destroyed the sperm cell membrane, the final destruction was carried out by differential centrifugation at 14,000 rev/min. during 10 min. Then metabolic proteins products (carbonyl derivatives, the average molecular weight, thiol groups) were determined in semen plasma and spermocyte plasma.

OMP intensity was determined by reaction of protein amino acid oxidized residues with 2.4 dynitrofenilhidrazyne to form aldehydynitrophenilhidrazones (ADNPH) and ketonedynitrophenilhidrazones (KDNPH). Absorbance of formed carbonyl derivatives dynitrofenilhidrazons is recorded at different wavelengths: 356 nm – KDNFH aliphatic neutral (KDNFH NH); 370 nm – ADNFH aliphatic neutral (ADNFH NH); 430 nm – aliphatic KDNFH main character (KDNFH OX); 530 nm – aliphatic ADNFH main character (ADNFH TC) [3].

Determination of average molecular mass (AMM) was carried out by screening method [5], which is based on the deposition of coarse fibers threechloroacetic acid 10% solution of acid. Optical density of the supernatant recorded at 254 nm – the average molecular weight that do not contain aromatic acids; 280 nm – the average molecular weight containing aromatic acids.

Determination of HS-groups of proteins [1] was performed using Ellman's reagent, which is based on the interaction of 5,5 '-ditiobis-2-nitrobenzoic acid with HS-groups of proteins and releasing tionitrofenile anion. Tionitrofenile anion number's formed directly proportional to the content of HS-groups of proteins. The results are analyzed using packet processing applications for medical and biological information Statistica 6.0 (StatSoft, Inc., USA).
Results and discussion. OMP's datas of boar-sires plasma and semen spermotsyte plazma of Large White breed and synthetic line SS23 presents in table 1. The main dynitrofenilhidrazones content were formed belong to the aldehyde and ketonedynitrofenilhidrazones neutral. Significant difference between these parameters in the studies were not found.
Table 1 – Content of the oxidative modification of proteins products in semen plasma and spermocyte plasma of boar-sires, mmol/g protein, (M ± m; n = 8)
	Group of animals
	Products neutral
	Products main

	
	KDNPH λ=356
	ADNFH λ=370
	KDNPH λ=430
	ADNFH λ=530

	Purebred boar-sires of Large White breed
	Plasma
	40,21±2,44
	31,29±1,72
	25,36±1,80
	3,50±0,30

	
	Spermocyte plasma
	4,55±0,38
	3,60±0,27
	2,08±0,15
	0,71±0,06

	Boar-sires of synthetic line SS23
	Plasma
	34,23±2,29
	32,72±2,12
	24,74±1,49
	4,3±0,40

	
	Spermocyte plasma
	5,23±0,23
	3,71±0,18
	2,17±0,14
	0,80±0,07


The neutral and main KDNFH content of the purebred boar-sires sperm plasma is slightly higher than in the group of synthetic line animals. Instead the number of investigated products in spermotsyte plasma of the Large White breed sires was lower compared with synthetic line animals.

The study of main and neutral ADNFH showed lower content of oxidation products in plasma and spermotsyte plasma in purebred animals. The concentration of OMP products in semen plasma of both animal groups is significantly higher compared to spermotsyte plasma.

Thus it is marked a certain regularity in the distribution and content of oxidized forms of proteins in the Large White breed boar-sires and synthetic line SS23. The OMP products level in the semen of studied animals was probably due to the different intensity of metabolic processes.

It was found that proteins semen of synthetic lines boar-sires are more susceptible to OMP. In the literature, there is evidence that the oxidation of proteins leads to degradation of the corresponding peptides [8]. It is known, that low molecular weight compounds peptides play an important role in the regulation of metabolic processes, especially under stress exposure [6].

Average molecule weight range in general is an indicator that reflects the destructive oxidative processes in the body. They are formed as a result of proteolysis and they contribute increasing of free radical processes in the body. Average weight molecules are markers of endogenous intoxication [2], as they regulate the flow of pathological processes and they take the role of secondary toxins with viability affect for all organs and systems. The average molecule weight level of spermocyte plasma of large white breed sires was significantly higher (p <0.05) compared with synthetic line animals SS23 (Table 2), which are containing aromatic amino acids.
Table 2 – The average weight molecules content in semen plasma and spermocyte plasma of boar-sires, conv. units.
(M ± m; n = 8)
	Index
	Purebred boar-sires Large White breed
	Synthetic line Boar-sires SS23

	
	Plasma 
	Spermocyte plasma
	Plasma 
	Spermocyte plasma

	AWM with aromatic amine acids
	0,17 ± 0,01
	0,21 ± 0,01
	0,15 ± 0,01
	0,16 ± 0,01*

	AWM without aromatic amine acids
	0,82 ± 0,04
	1,05 ± 0,05
	0,73 ± 0,04
	0,86 ± 0,05*


Note. Here and in Table. 3 significant difference is relatively to purebred boars-sires at * – P <0.05.
Important role in the regulation of redox homeostasis restored in cells and tissues play a thiol compounds. HS-containing proteins are the main line of defense cells against radical OH •. Due to short half-life period and diffusion radius the hydroxyl radicals is not subject to enzymatic inactivation in biological systems. But these compounds exhibit strong cytotoxic and mutagenic effects [4, 7].

Male sex cells are rich for thiols as they play a crucial role in the functioning of the cell. The content of sulfhydryl groups can be seen on the enzymes metabolic activity. Thiol groups protect proteins from damaging by unfavorable external environment. So it is likely that the physiological activity of the semen collected from boar-sires of different breeds is in direct proportion to the quantitative content of HS-groups in sperm.

It is established that semen plasma and spermocyte plasma of purebred boar-sires on average contained 140,40 ± 5,22 and 330,57 ± 9,63 mmol / L HS-groups, in synthetic line boar-sires – 179,85 ± 8,09 and 357,01 ± 13,40 mg / l HS-groups, respectively (Table 3).
Table 3 – Content of sulfhydryl groups in semen plasma and spermocyte plasma of boar-sires, (mmol / l, M ± m; n = 8)
	Index
	Purebred boar-sires Large White breed
	Boar-sires Synthetic line SS23

	
	Plasma 
	Spermocyte plasma
	Plasma 
	Spermocyte plasma

	Common HS-group 
	140,40±5,22
	330,57±9,63
	179,85±8,09*
	357,01±13,40

	Free HS-group 
	27,90±1,42
	57,03±3,01
	33,23±1,59*
	81,60±3,14*

	Protein HS-group 
	112,50±3,92
	273,50±14,14
	146,62±9,42*
	275,40±14,52


It is established that semen plasma and spermocyte plasma of purebred boar-sires on average contained 140,40 ± 5,22 and 330,57 ± 9,63 mmol / L HS-groups. The synthetic line boar-sires contained 179,85 ± 8,09 and 357,01 ± 13,40 mg / l HS-groups, respectively (Table 3).

The concentration of HS-groups in the boar-sires germ cells of both breeds was actually two times higher than in semen plasma. This indicates that sulfhydryl groups play important role in the regulation of gametes oxidation-reduction homeostasis. The number of common, free and protein sulfhydryl groups in the semen of synthetic lines boars was significantly higher in relation to animals of large white breed.

The protein thiol groups were dominated in spermocyte plasma and semen plasma of animals studied. Value of protein sulfhydryl groups to free (non-protein) sulfhydryl groups in semen plasma and spermocyte plasma of purebred sires is 4.03 and 4.79 units, in animals of synthetic line – 4.41 and 3.37 respectively. This suggests that spermocyte plasma of boar-sires has many more non-protein thiol groups.
Conclusions. Analysing the above data we can say that the boar-sires semen contains large amounts of sulfhydryl groups of low weight molecular thiols and proteins. These compounds could likely take active part in the complex of biochemical processes in cells leaking and structural elements stored in the cell membrane of gametes and quality indicators of sperm.
Prospects for further research. The correction of free radical oxidation of proteins and lipids by using a multicomponent drug.
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Породні особливості білкового обміну в організмі кнурів-плідників

С.А. Поліщук, С.І. Цехмістренко, В.М. Поліщук, О.С. Цехмістренко, А.О. Слюсаренко

Наведені дані щодо дослідження інтенсивності окиснювальної модифікації білків у плазмі сперми та спермоцитоплазмі кнурів-плідників великої білої породи та синтетичної лінії SS23. Встановлено, що вміст продуктів окиснювальної модифікації в плазмі сперми обох досліджуваних тварин значно вищий порівняно із спермоцитоплазмою. Відмічена закономірність у розподілі та вмісті окиснених форм білків у кнурів-плідників великої білої породи та синтетичної лінії SS23, що обумовлено інтенсивністю метаболічних процесів. Досліджена сперма кнурів-плідників містила значну кількість сульфогідрильних груп низькомолекулярних тіолів і білків.

Ключові слова: кнури-плідники, сперма, окиснювальна модифікація білків, молекули середньої маси, тіолові групи.

Породные особенности белкового обмена в организме хряков-производителей

С.А. Полищук, С.И. Цехмистренко, В.Н. Полищук, О.С. Цехмистренко, А.А. Слюсаренко

Приведенны данные по исследованию интенсивности окислительной модификации белков в плазме спермы и спермоцитоплазме хряков-производителей крупной белой породы и синтетической линии SS23. Установлено, что содержание продуктов окислительной модификации в плазме спермы обеих исследуемых животных значительно выше по сравнению с спермоцитоплазмой. Отмечена закономерность в распределении и содержании окисленных форм белков у хряков-производителей крупной белой породы и синтетической линии SS23, что обусловлено интенсивностью метаболических процессов. Исследована сперма хряков-производителей содержала значительное количество сульфгидрильных групп низкомолекулярных тиолов и белков.

Ключевые слова: хряки-производители, сперма, окислительная модификация белков, молекулы средней массы, тиоловые группы.
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PRODUCTIVITY OF RABBITS AND BALANCE OF CALCIUM 
AND PHOSPHORUS IN THEIR BODY BY FEEDING DIFFERENT 
SOURCES OF SELENIUM

The analysis of literary sources testifies to insufficient content of Selenium in forage. Therefore some extra Selenium-containing compounds have to be added to the rabbits’ diet so that the desired rate of Selenium could be reached. The data, received from in-vivo research showed that of all used sources of Selenium (sodium selenite, sodium selenate, selenomethionine and Sel-Plex) the most effective for young rabbits was Sel-Plex. Inclusion of Sel-Plex into diet to reach Selenium level 0,2 mg/kg of dry matter led to the live weight increase of experimental rabbits by 4,7 % with a simultaneous decrease by 2,9 % of ra feed portion per 1 kg of body weight increase. Using Sel-Plex instead of sodium selenite for young rabbits leads to a tendency to increase the absorption of Calcium and Phosphorus into the rabbits body. The use of inorganic   Selenium salts, as compared with organic, has a less positive influence on the productivity of rabbits.

Key words: Selenium, Calcium, Phosphorus, rabbit, productivity, sodium selenite, sodium selenate, selenomethionine, Sel-Plex, live weight, feed.

Introduction of the problem. In the history of development of animal mineral feed studies the year 1817 was marked with a discovery of a new trace mineral – selenium, which during the following 140 years was considered to be extremely toxic for animals. Only due to Schwartz and Foltz, whose research work was published in 1957, the attitude towards selenium changed completely. They suggested that selenium was an essential element of animal food. This sensational news opened a new era in the research on selenium and its influence on animals.

It has been proved by now that selenium possesses antioxidant characteristics which is conditioned by its participation in detoxification of lipoid peroxide oxidation products; its metabolism process and influence on metabolism of other matters have also been studied. It has been found that selenium is able to replace Sulfur in sulfuric amino acids and partially function as vitamin F. Lack of selenium causes over 77 diseases and their symptoms, most common of which are: muscular dystrophy, exudative diathesis of poultry, liver necrosis of pigs and poultry, mastitis and endometriosis of cows, microangiopathy of pigs, ovarian cysts, etc. However, surplus of selenium is also harmful for animals. As the range between lack and surplus of this element in the animal body is quite narrow, much of modern research is targeted at determining biotic doses of selenium for animals of different species, sex and age groups [1, 3].

After a number of investigations we have determined which selenium rate would be the most efficient in the diet of different sex and age groups of cattle and sheep, some species of fish and poultry as well as some groups of horses and pigs. However, not only the dosage but also the source of selenium is extremely important for better provision of this element in the animals' diet [2].

The amount of selenium in feed used for feeding rabbits in Ukraine is not sufficient. Therefore some extra selenium-containing compounds have to be added to the rabbits' diet so that the desired rate of selenium could be reached.

The sources of selenium could be conventionally divided into compounds of organic origin and those of inorganic origin. The most prevalent inorganic selenium salts are sodium selenite and sodium selenate, among organic ones – selenomethionine preparation, selenopyranium or SP–1 (9-phenilsimmo-ctahydroxanthene), DAFC–25 and Sel-Plex [2,4,5].
Material and methods of research. The aim of our investigation was to determine the most efficient Selenium rate and study the efficiency of different sources of Selenium in the diets of young rabbits.

For the above purpose two in-vivo experiments were carried out in the site of rabbit farm "Chubunetske" in Kyiv region. For each of the experiments animals were selected according to the pairwise analogue principle, considering their kind, sex, breed, age, live weight, productive performance and physiological condition. 

The first experiment, aimed at determining the most efficient Selenium rates for the diet of young rabbits, involved 5 groups of animals, 15 heads  per group. Sodium selenite was chosen as the source of Selenium. The results of the first in-vivo experiment show that the most efficient Selenium rate in the diet of young rabbits grown for meat was 0,2 mg/kg of feed dry substance. At this rate the live weight of young animals obviously exceeded the control one by 8,5 %.

Considering the results of the first in-vivo experiment another in-vivo experiment was carried out. It was aimed at analyzing Selenium’s biological accessibility and efficiency of different sources of Selenium in the diets of rabbits (table 1).

Table 1 – In-vivo experiment №2

	Groups of animals
	Feeding terms and conditions

	
	Comparative term

(15 days)
	Basic term

(60days) 

	1 – control group
	Basic diet (BD), balanced as 
per specified norms
	BD + sodium selenite (with Selenium content rate of 0,2 mg/kg of dry substance)

	2 – experimental group
	BD
	BD + sodium selenate (with Selenium content rate of 0,2 mg/kg of dry substance)

	3 – experimental group
	BD
	BD + selenomethionine (with Selenium content rate of 0,2 mg/kg of dry substance)

	4 – experimental group
	BD
	BD + Sel-Plex (with Selenium content rate of 0,2 mg/kg of dry substance)


The source of Selenium used in experimental groups 2, 3 and 4 was sodium selenate, selenomethionine and Sel-Plex respectively, in control group 1 – sodium selenite. 

In the course of our research the following data were analyzed: virtual amount of consumed feed, live weight dynamics, digestibility of nutrients, nitrogen exchange process, balance of Calcium, Phosphorus and Selenium, and hematological indices.

Research results. Feeding young rabbits with various Selenium compounds substantially effected their growth rate (table 2).

As figures in Table 2 indicate, at the beginning of the basic term of the experiment, that is at the age of 60 days, the average live weight of experimental group rabbits had little difference with that of the control group.

Table 2 – Changes in live weight of young rabbits, g

	Indices
	Group

	
	control 
	experimental

	
	1
	2
	3
	4

	60 days
	1112,9±21,19
	1110,2±22,69
	1093,1±26,17
	1093,2±19,74

	90 days
	2121,0±27,56
	2133,2±30,44
	2177,9±14,80*
	2186,9±25,43

	120 days
	2937,0±37,63
	2963,8±39,93
	3049,5±32,68*
	3076,1±39,03*


Note: hereinafter *P<0,05; **P<0,01; ***P<0,001 as compared with the control group.

After 30 days of consuming mixed feed which included different Selenium-containing compounds (sodium selenate, sodium selenite, selenomethionine and Sel-Plex)  the live weight of the  experimental rabbit groups 2, 3 and 4 exceeded the control level by 0,6; 2,7 (P<0,05) and 3,1 % respectively.

By the end of the basic term of the experiment (the rabbits age – 120 days) by their live weight rabbits of experimental group 2 exceeded their counterparts of the control group by 0,9 %, group 3 – by 3,8 % (P<0,05), group 4 – by 4,7 % (P<0,05).

Special  attention in our research was attached to calcium, as we consider it to play a very important role in the animal body.

In what extend different sources of Selenium influence the calcium exchange process can be understood from the data given in Table 3.

As the amount of feed consumed by the rabbits of all groups was approximately the same, the amounts of calcium consumed by them together with the feed differed by less than 1%. 

Table 3 – Balance of calcium in the body of test rabbits (n=3, M±m), mg

	Indicators
	Group

	
	control
	experimental

	
	1
	2
	3
	4

	Consumed with feed
	990±2,10
	992±19,5
	995±1,9
	998±20,9

	Secreted with excrements
	470±0,0155
	467±17,9
	465±13,3
	462±11,0

	Secreted with urine
	34±0,0029
	34±1,3
	37±1,7
	40±1,8

	Assimilated
	486±0,0088
	491±5,1
	493±12,5
	496±9,0

	Assimilated, % of the amount consumed
	49,1±0,29
	49,5±0,94
	49,5±1,34
	49,7±0,35


The amounts of Calcium secreted by the rabbits of different groups with their droppings was a little different. By this index the control group excelled the experimental groups by 0,6; 1,1 and 1,7 %.

The amounts of Calcium secreted with their urine by the rabbits of experimental group 2 and the control group were the same. The rabbits of experimental groups 3 and 4 secreted it by 8,8 and 17,6 % less than the control group.

The rabbits of experimental groups 3 and 4 excelled the control group as to the amount of calcium assimilated. This superiority made up 1,4 and 2,1 %. The rabbits of experimental group 2 excelled the control group by 1,0 %.

Calcium assimilation rate can be seen from the ratio between the assimilated minerals and the consumed one. By this index the rabbits of experimental groups 3 and 4 excelled the control group by 0,40 and 0,56 %. The rabbits of experimental group 2 also excelled the control group, this difference in calcium assimilation rate made up 0,39 %.

The Calcium exchange process to a certain extend depends on a certain source of Selenium.

In the course of our research it was found that a certain source of Selenium does influence the calcium exchange process but what still remains unclear is its ability to influence the Phosphorous exchange process. For this purpose we studied the influence of a certain source of Selenium in the animal diet on the balance of Phosphorous (Table 4).

Table 4 – Balance of Phosphorous in the body of test rabbits (n=3, M±m), mg

	Indicators
	Group

	
	control
	experimental

	
	1
	2
	3
	4

	Consumed with feed
	890±18,9
	891±17,5
	894±1,7
	897±18,8

	Secreted with excrements
	512±43,9
	514±51,8
	515±43,9
	516±34,4

	Secreted with urine
	26±2,0
	23±3,9
	19±2,1
	17±3,1

	Assimilated
	352±34,1
	354±37,6
	360±42,5
	364±22,8

	Assimilated, % of the amount consumed
	39,6±4,10
	39,8±4,76
	40,3±4,73
	40,6±3,00


As depicted in Table 4, the amount of Phosphorous consumed by the rabbits of all groups was approximately the same – the difference made up less than 1,0 %. 

The amounts of Phosphorous secreted with their droppings  by the rabbits of the experimental groups are also near the same with that of the control group. The superiority of the experimental groups over the control group made up less than 1,0 %.

The amounts of Phosphorous secreted with their urine by the rabbits of experimental groups 2, 3 and 4 were respectively by 11,7; 26,0 and 33,8 % less, compared with the control group.

There was very little difference in the amount of the Phosphorous assimilated by the animals. By this index the rabbits of experimental groups excelled their counterparts of the control group by 0,5–3,3 %.  

The amount differentials of the Phosphorous consumed, secreted and assimilated caused a slight rise of the ratio between the assimilated minerals and the consumed one within the rabbits of experimental groups. This rise lies within the bounds of 0,2–1,0 %, and, like other changes in the process of Phosphorous exchange, has not been proved by statistical treatment. Hence, there are no grounds to state that replacement of sodium selenite with other test sources of Selenium, whether of organic or inorganic origin, considerably influences the Phosphorous exchange in the body of young rabbits, grown as a source of meat.

Conclusions. 1. The best doses of Selenium for rabbits is 0,2 mg/kg of dry matter and from all used sources of Selenium (sodium selenite, sodium selenate, selenomethionine and Sel-Plex) the most effective was Sel-Plex.

2. Replacement of sodium selenite in the diet of young rabbits on organic sources of Selenium leads to a tendency to increase the absorption of Calcium and Phosphorus in the body of rabbits.
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Продуктивність молодняку кролів та баланс кальцію і фосфору в їх організмі за згодовування різних джерел селену

О.М. Косяненко
Аналіз літературних джерел свідчить про недостатній вміст селену у кормах. Тому, для досягнення бажаного рівня цього мікроелемента в кормі до складу раціону необхідно додатково уводити селеновмісні сполуки. З даних, отриманих під час проведення науково-господарського досліду видно, що серед досліджуваних джерел селену (селеніт і селенат натрію, селенометіонін та Сел-Плекс) найбільш ефективним для молодняку кролів був Сел-Плекс. Уведення його в раціон для досягнення загального вмісту селену на рівні 0,2 мг/кг сухої речовини сприяло підвищенню живої маси піддослідних кролів на 4,7 %. Заміна селеніту натрію у повнораціонному комбікормі на Сел-Плекс сприяє покращенню засвоєння кальцію та фосфору. Використання неорганічних солей селену, порівняно з органічними сполуками, має менш позитивний вплив на продуктивність кроликів.

Ключові слова: селен, кальцій, фосфор, кролі, продуктивність, селеніт, селенат, селенометіонін, Сел-Плекс, жива маса, корм.

Продуктивность молодняка кроликов, а также баланс кальция и фосфора в их организме при скармливании различных источников селена

Е.М. Косяненко

Анализ литературных источников свидетельствует о недостаточном содержании селена в кормах. Поэтому, для достижения необходимого количества этого микроэлемента в корме в состав рациона необходимо дополнительно вводить селеносодержащие вещества. Из данных, полученных в результате проведения научно-хозяйственного опыта видно, что среди исследуемых источников селена (селенит и селенат натрия, селенометионин и Сел-Плекс) наиболее эффективным для молодняка кроликов был Сел-Плекс. Введение его в рацион для достижения общего содержания селена на уровне 0,2 мг/кг сухого вещества способствовало увеличению живой массы подопытных кроликов на 4,7 %. Замена селенита натрия в полнорационном комбикорме на Сел-Плекс способствует улучшению усвоения кальция и фосфора. Похожие результаты получены и при скармливании кроликам селенометионина. Использование неорганических солей селена, сравнительно с органическими соединениями, оказывает менее позитивный эффект на продуктивность кроликов. 

Ключевые слова: селен, кальций, фосфор, кролики, продуктивность, селенит, селенат, селенометионин, Сел-Плекс, живой вес, корм.

Надійшла 13.10.2014.
UDC 636.2:577.115:616.11

KOBERSKA V., graduate student 
TSEKHMISTRENKO S., Doctor of Agricultural Science, ©
Bila Tserkva National Agrarian University

PHOSPHOLIPIDS CONTENT IN BULL SPERM UNDER 
THE INFLUENCE OF L-CARNITINE

The changes in the composition of phospholipids in the semen of bulls for the actions of different doses of L-carnitine in their diet were investigated. In  bulls semen there were identified that phospholipids fractions of lizophosphatydylholin, sphingomyelin, phosphatidylinositol, fosfatydyl-serine, phosphatidylcholine, cardiolipin, phosphatidylethanolamine and phosphatidic acid. Adding to feed of L-carnitine causes a change in the ratio between different fractions of phospholipids. The probable increase in the relative content of phosphatidylcholine and phosphatidylethanolamine was established. The content of lizophosphatidylholin in semen of research bulls for the entire study period was significantly decreased, which is probably associated with a decrease in intensity of free radical oxidation of phospholipids. L-carnitine has a positive effect on the metabolism of spermatozoa, stabilizing their structure and increasing the protective capabilities of sperm.

Key words: sperm, bulls, carnitine, sphingomyelin, phosphatidylserine, phosphatidylethanolamine, phosphatidylcholine, cardiolipin, lysophosphatidylcholine, phosphatidylinositol, phosphatidic acid.

Statement of the problem. Phospholipids are the main structural components of cell membranes. They regulate the mobility and activity of membrane proteins which determine the adaptation potential of the cells [4, 11]. Great heterogeneity and multiplicity of molecular forms within individual classes of lipids can show them as compounds that determine the ultrastructural organization and function of cellular structures. The evidence of that are the specific composition of phospholipids in different types of biological membranes and specificity of lipid and fatty acid composition [4].

Phospholipids play an important role in the life of sperm as one of the most important biological effectors, regulators and mediators involved in almost all physiological processes. Value of certain subclasses of phospholipids, the level of unsaturation of fatty acids, which are included in their composition determine the fluidity of the lipid bilayer membrane affecting the ordering of the lipid molecules and the nature of lipid-lipid and protein-lipid interactions [5]. Increase of the lipid phase of the plasma membrane microviscosity leads to decrease of membrane-bound enzymes activity and violation of other important cell processes [8, 12].
It is known [4] that the exchange and recovery of membrane phospholipid fatty acid composition depends on the availability of long-chain acyl-CoA. In this respect, the role of L-carnitine is defined as acyl residue supply costs without ATP levels and support cellular CoA-SH at the required level. However, the available datas in the scientific literature of this kind are fragmentary and insufficient for broad generalizations. In particular, there is little information about the effects of L- carnitine as vitamin-like substance. In this way L-carnitine is the active metabolite of lipid metabolism which cause changes in the composition of phospholipids in the semen. The relevance of these studies is due to the central position of phospholipids in ensuring the ultrastructure and function of the sperm cell membrane [1]. In this regard, the aim of our study was to investigate changes in the composition of phospholipids in the bulls semen  under different doses of L-carnitine in their diet.

Materials and methods of research. The study was conducted on the basis of the genetic Ukrainian company «UGC» and the Institute of animal biology at the NAAS. According to the analogues principle there were formed three groups of bulls with 4 heads each. Bitterns of the 1st group received standard feed (regular diet) and served as a control, and the 2nd and 3rd bitterns groups were fed for 75 days in addition to the basic diet with the L-carnitine (commercial name "Karnipas", produced by Loman animal health, Germany) in the amount of 20 g / head and 40 g / head accordingly.

The native sperm served as the material for the study. It was mixed with the Bioexel medium for dilution (1:1), the Folch's method was used to extract lipids [10]. Phospholipids were separated by one-dimensional thin  chromatography layer[1], followed by their identification with the color reaction. The obtained statistical data was processed by  Microsoft Excel.

Results and discussion. By the thin chromatography layer the following classes of phospholipids in the bulls semen were identified: lizophospfatidylholin (LPH), sphingomyelin (SM), phosphatidylserine (PS), phosphatidylcholine (PH), phosphatidylinositol (PI), phosphatidylethanolamine (PEA), cardiolipin (CL) (Fig. 1).
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Fig. 1. The phospholipids fractions content in the bulls semen  before the introduction 
of L-carnitine (a) and after 75 days of its use (b), %.
The activation of  phospholipids' anabolism was found in bulls semen  with the influence of L-carnitine in both research groups. The activation goes mainly due to an increase in the relative content of phosphatidylcholine and phosphatidylethanolamine (Table 1).

At the beginning of the experiment the level of phospholipids was approximately the same ​​in all groups of bulls, but later a gradual increase was noted in their content in groups treated with the investigational drug. Thus, the relative content of phosphatidylcholine (Fig. 2) significantly increased and after 75 days of feeding Karnipasu was higher compared to the control by 25% (p <0,001) in the second group and by 24,3% (p <0,001) – in the third. That probably is a consequence of reduced activity of phospholipase A2, an enzyme that catalyzes  its hydrolysis  from the phosphatidic acid [6, 7].

Table 1 – Content of phospholipids in the bull-sires semen under the action of L-carnitine, % (M ± m; n = 4)

	index
	GROUPS

	
	1 – control
	2 – research 
(20 g/head)
	3 – research
(40 g/head)

	1
	2
	3
	4

	Before the introduction

	Lysophosphatidylcholine
	6,82±0,57
	6,79±1,14
	6,72±1,02

	Sphingomyelin
	7,08±0,52
	6,99±0,63
	6,38±0,82

	Phosphatylserine
	7,43±0,56
	7,64±1,29
	7,17±0,56

	Phosphatidylcholine
	6,66±0,28
	6,51±0,41
	6,68±0,63

	Phosphatidylinositol
	7,07±0,53
	7,18±0,55
	7,29±1,03

	Phosphatidylethanolamine
	9,96±0,30
	8,35±0,40
	9,05±0,59

	Cardiolipin
	15,91±0,34
	15,6±0,33
	15,71±0,44

	Phosphatidic acid
	39,83±0,27
	40,95±1,16
	40,99±0,49

	After 27 days from the start of introduction

	Lysophosphatidylcholine
	8,07±0,66
	7,73±0,49
	7,74±0,23

	Sphingomyelin
	7,5±0,43
	7,87±0,24
	7,94±0,30

	Phosphatylserine
	6,72±0,27
	7,06±0,52
	7,67±0,63

	Phosphatidylcholine
	7,78±0,27
	8,46±0,13
	8,96±0,67

	Phosphatidylinositol
	11,74±0,32
	11,42±0,5
	11,1±0,42

	Phosphatidylethanolamine
	11,7±0,59
	12,81±0,57
	12,82±0,58

	Cardiolipin
	13,11±0,21
	12,95±0,26
	11,96±0,52

	Phosphatidic acid
	33,37±0,83
	31,69±0,38
	31,8±0,05

	After 75 days from the start of introduction

	Lysophosphatidylcholine
	8,02±0,26
	6,93±0,22*
	7,25±0,06*

	Sphingomyelin
	7,46±0,46
	7,99±0,18
	7,83±0,14

	Phosphatylserine
	7,6±0,58
	7,37±0,21
	7,43±0,15

	Phosphatidylcholine
	6,33±0,06
	7,91±0,04***
	7,87±0,06***

	Phosphatidylinositol
	11,75±0,39
	11,27±0,38
	11,09±0,38

	Phosphatidylethanolamine
	12,26±0,35
	13,23±0,34
	12,87±0,32

	Cardiolipin
	13,82±0,33
	14,34±0,08
	14,31±0,46

	Phosphatidic acid
	32,65±0,85
	30,94±0,92
	31,35±0,27

	After 22 days from the end of introduction

	Lysophosphatidylcholine
	7,97±0,17
	7,01±0,11**
	6,98±0,06**

	Sphingomyelin
	7,43±0,24
	7,57±0,19
	7,70±0,14

	Phosphatylserine
	7,57±0,45
	7,47±0,19
	7,49±0,08

	Phosphatidylcholine
	6,42±0,08
	7,79±0,07***
	7,84±0,04***

	Phosphatidylinositol
	11,57±0,26
	11,30±0,27
	11,31±0,21

	Phosphatidylethanolamine
	12,13±0,09
	13,08±0,33*
	13,12±0,06***

	Cardiolipin
	14,00±0,21
	14,46±0,05
	14,46±0,28

	Phosphatidic acid
	32,88±0,38
	31,31±0,28*
	31,08±0,06**


Note. * – P <0,05; ** – P <0,01; *** – P <0,001, results are  compared with the values ​​of parameters in the control group.
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Fig. 2. Dynamics of the relative content of phosphatidylcholine in the bulls' semen 
under the influence of L-carnitine (%).
This view was confirmed by a significant reduction in the final product of enzymatic hydrolysis FH – lizophosphatidylholin (Fig. 3). Its number in the animals' semen of the 2nd and 3rd groups decreased respectively by 13,6% (p <0,05) and 9.7% (p <0,05). The same trend continued until the end of the experiment and it had a prolonged effect after feeding supplements. The increase of phosphatidylcholine in the 2nd and 3rd groups was by 21,3% (p <0,001) and 22,1% (p <0,001) with a parallel reduction of lizofosfatidylholin – 12 % (p <0,01) and 12,4% (p <0,01) respectively, compared to the control  animal groups.
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Fig. 3. Dynamics of relative lizophosphatidylholin content in bull' semen under the  L-carnitine action (%).
During the experiment there was also found the tendency to increase the relative content of phosphatidylethanolamine, that reached a maximum value at the end of the experiment. Thus, the index values ​​were significantly higher in the 2-nd group by 7,8% (p <0,05) and in the 3rd group – by 8,2% (p <0,001) compared with control after 22 days from the end of the feeding by specified supplements. The increase of the phosphatidylethanolamine content may be due to the fact that this phospholipid is involved in many physiological processes: reactions of detoxification, energy metabolism, activation and regulation of lipase activity of various transmembrane proteins consonant with the literature [13].

At the beginning of the experiment bulls' sperm showed the maximum relative cardiolipin content, which is the specific mitochondrial phospholipid (15.7 % of total phospholipids). During the first period of the experiment the cardiolipin content showed a downward trend in the animals of groups 1 and 2, and after 75 days from the start of supplements and before the end of the experiment gradually increased and it had the same values ​​in both experimental groups, which was by 3.8 % higher compared to the control. During the experimental period, significant changes in the dynamics of the relative content of other fractions of phospholipids in the bulls' semen were not found.

Analysis of the research results found little variation phospholipid fractions in sperm that obviously connected with the influence of hot summer season, individual characteristics of bulls and technology to prepare them for semen collection.

An important aspect is to establish the fact of increasing the phosphatidylcholine and phosphatidylethanolamine number in sperm of experimental animals. These phospholipids contain highly sensitive to the action of AFO polyunsaturated fatty acids and therefore they are the important substrate for free radicals. Changes of their contents may indicate the direction of free-radical processes of lipid peroxidation in bulls semen. The intensity of lipid peroxidation processes influenced by other substances, including lizofosfatidylholin which  can activate lipid peroxidation. Thus, the lizofosfatidylholin content in bulls' semen for the entire experimental period of the study was significantly decreased, which is probably due to the increase in the content of phosphatidylcholine and phosphatidylethanolamine and reduced intensity of free radical oxidation of phospholipids by the action of carnitine. This confirms the relationship of activation of lipid peroxidation with one of the manifestations of the lipid triad injury, which is called  lizofosfatidylholin accumulation [2]. Reduction of phosphatidic acid in the semen was admited in animals fed with L-carnitine. It can be explained by the fact that it is a product of the phospholipase enzymes action, the activity of which is reduced by the action of additives, acting in cellular matrix as second messengers [10].

The addition to feed L-carnitine causes a change in the ratio between different fractions of bull sperm phospholipids. In particular, it reduced the  lizofosfatidylholine content on background of relative increase of phosphatidylcholine, phosphatidylethanolamine and cardiolipin. This suggests that L-carnitine has a positive effect on sperm metabolism, stabilizing their structure and increasing the protective capabilities of sperm.

Prospects for further research. It is interesting to study the correlative patterns of changes in phospholipid composition  and content of the lipid peroxidation products in blood and semen of animals in interrelation with physiological indicators of sperm.
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Вміст фосфоліпідів у спермі бугаїв за дії L-карнітину

В.А. Коберська, С.І. Цехмістренко

Досліджували зміни складу фосфоліпідів у спермі бугаїв за дії різних доз L-карнітину в їх раціоні. У спермі бугаїв-плідників виявлені фосфоліпіди фракцій лізофосфатидилхоліну, сфінгомієліну, фосфатидилінозитолу, фосфатидил-серину, фосфатидилхоліну, кардіоліпіну, фосфатидилетаноламіну та фосфатидної кислоти. Додавання до комбікорму L-карнітину спричинює зміни у співвідношенні між окремими фракціями фосфоліпідів. Встановлено вірогідне збільшення відносного вмісту фосфатидилхоліну та фосфатидилетаноламіну. Вміст лізофосфатидилхоліну в спермі дослідних бугаїв за весь період дослідження достовірно зменшувався, що, ймовірно пов’язано із зниженням інтенсивності процесів вільнорадикального окиснення фосфоліпідів. L-карнітин позитивно впливає на метаболізм сперміїв, стабілізуючи їх структуру та підвищуючи захисні можливості сперми.
Ключові слова: сперма, бугаї, карнітин, сфінгомієлін, фосфатидилсерин, фосфатидилетаноламін, фосфатидилхолін, кардіоліпін, лізофосфатидилхолін, фосфатидилінозитол, фосфатидна кислота.

Содержание фосфолипидов в сперме быков под действием L-карнитина
В.А. Коберская, С.И. Цехмистренко 
Исследовали изменения состава фосфолипидов в сперме быков при действии различных доз L-карнитина в их рационе. В сперме быков-производителей обнаружены фосфолипиды фракций лизофосфатидилхолина, сфингомиелина, фосфатидилсерина, фосфатидилинозитола, фосфатидилхолина, кардиолипина, фосфатидилэтаноламина и фосфатидной кислоты. Введение в комбикорм L-карнитина изменяет соотношение между отдельными фракциями фосфолипидов. Установлено достоверное увеличение относительного содержания фосфатидилхолина и фосфатидилэтаноламина. Содержание лизофосфатидилхолина в сперме опытных быков во всем периоде исследования достоверно уменьшалось, что вероятно связано со снижением интенсивности процессов свободнорадикального окисления фосфолипидов. L-карнитин положительно влияет на метаболизм спермиев, стабилизируя их структуру и повышая защитные возможности спермы.

Ключевые слова: сперма, быки, карнитин, сфингомиелин, фосфатидилсерин, фосфатидилэтаноламин, фосфатидилхолин, кардиолипин, лизофосфатидилхолин, фосфатидилинозитол, фосфатидная кислота.
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Influence of different levels of raw protein and critical amino acids on the milk productivity and reproductive indices of highly productive cows

V. Bomko

For highly productive cows quality of protein feed depends not so much on the amount of proteins in rations, but also on content and optimal correlation of amino acids. The scarcest for the organism of animals are such irreplaceable amino acids, as a lysin, methionine, tryptophane, as only small amount of them comes with forage of plant origin.

Therefore the objective of the research was to set the optimal levels of raw protein, easy- and hard soluble factions, lysin and methionine in the rations of highly productive cows during the first 100 days of lactation.

A test was carried out on six groups of highly productive cows of Black and White breed with 10 heads in each.

The basic diet balanced after the detail norms of feeding was fed to the animals of the control group. The animals of tested groups, except basic diet, were additionally fed with experimmental feed or additive with the changed level of protein and amino acid.

In the tested period cows of the control group were left on the rations of setup period, and to the cows of the tested group, with the aim of increase in their rations of content of hard soluble faction of protein, instead of peas and soy-bean fed the extruded mixture (5 % wheat, 45 % peas and 50 % soy-bean). In addition, for the increase of concentration of lysin and methionine, instead of ordinary mill cake of sunflower the mill cake of sunflower immobilized of L- lysin was fed to the cows of  the 2-d tested group.

To the cows of the third tested group had mill cake of sunflower and mill cake of soy, with 50% immobilized and on 50% non immobilized but extruded. The cows of the fourth tested group were fed with immobilized mill cake of sunflower and mill cake of soy. The rations of cows of the 4th and the 5th of the tested groups differed from the rations of cows of the 3d tested  group only in diminishing daily amount of the mixed fodder on 0,5 and 1 kg accordingly, and additionally 1 kg of immobilized mill cake of sunflower.

In a preparatory period of the experiment cows of the control, 2d, 3d, 4th and 5th tested groups after day's yield did not differ substantially, and in further period average daily yields changed, depending on content in the rations of raw protein, it’s hard soluble faction, lysin, methionine. 

The greatest natural milk yields were given by the cows of 2-d, 3-d, 4-ht and 5-th tested groups that prevailed cows-analogues of the control group, accordingly, on 1,8 kg; 4,7 (Р<0,01); 2,2 and 3,2 kg, or on 3,28 %; 9,9; 4,7 and 6,7% .

In milk of tested cows, except for the 5th tested group, the increase of content of fat is marked also by 0,01-0,04%.  Advantage after average daily milk yields was also marked, comparatively with the control group and presented: in the 2-d tested group – 1,5 kg, or 3,7%; in the 3-d tested group – 4,4 kg (P<0,01), or 11%; in the 4-th tested group – 2,1 kg, or 5,2%; in the 5-th tested group are 2,6 kg, or 6,5% .

The milk from the tested group cows as compared to control, though not too noticeable, showed diminished content of protein (3,07-3,08 against 3,10% in control).

The cows of the 3-d tested group had the best results in milk productivity, that got rations with an increase level of raw protein to 18,6% and it’s hard soluble faction presented 40,3% of the consumed raw protein. At the same time the level of lysin from a dry substance presented to a 1,1%; methionine – 0,63% .

During the first 100 days of lactation living weight of cows is changing. If at the beginning of period of milking living weight of cows of all experimental groups was practically identical, then in 80 days of experiment for the cows of the control group it diminished on 35,8 kg, or 6,48%; the 2-d tested group – on 31,3 kg, or 5,61%; the 3-d – on 24,5 kg, or 4,35%; the 4-th tested group – on 29,8 kg, or 5,32%; the 5-th tested group – on 26,2 kg, or 4,67%.

From the 50 cows of the tested groups in milking period 6 of cows of the 1-st control group and all cows of the tested groups were impregnated and their ration contained higher levels of raw protein it’s hard soluble faction, lysin and methionine. For the cows of the 2-d, 3-d, 4-th and 5-th tested groups, comparatively with control, a service-period was less long by 34 days, 41, 35 and 37 days and lower index of insemination – on 0,30; 0,40, 0,30 and 0,40, or 20,0% 26,7, 20,0 and 26,7%.

Thus, with the aim of providing of high milk yield, obtaining milk of high food and technological quality and increase profitability it is recommended in the economies of central zone of Forest-steppe of Ukraine in the rations of highly productive cows (45 kg and more milk daily) achieve the level of raw protein in a period of milking to 18%; the level of lysin to 1,1%; methionine to 0,63%; the content of hard soluble faction of protein to 40-50% of it’s general amount.

Key words: cows, protein, lysin, methionine, hard soluble faction, easily soluble faction, milk productivity, live weight, reproductive ability. 

Prophylaxis of alimentary anemia of piglets with home and imported antianemic preparations

O. Melnichenko, P. Vered, V. Kharchyshyn, M. Zlochevskiy

The problem of  topicality of prophylaxis and treatment of alimentary anemia of agricultural animals, in particular new-born piglets which are more often sexposed to this disease, is highlighted. One of basic pre-conditions of genetic potential realization and increasing of the productivity of agricultural animals is their valuable mineral nutrition. All chemical elements which comprise organs and fabrics participate in metabolism and belong to the bioelements. Ferum, Cuprum, Cobalt, Mangan, Zinc, Iodine, Selenium belong to the vital necessary elements as they participate in most processes which take place in an organism, in particular in reactions which catalize with the participation of metalenzymes.
Alimentary anemia arises because of deficit in the ration of irreplaceable factors of nutrition, first of all Ferum. Deficit of Ferum (hyposidiros) is one of most widespread microelements among the saplings of agricultural animals, especially piglets and calves. The principal reason of anaemia is insufficient organism Ferum security, that is why it is named ferum deficit. As ¾ Ferum in an organism is in haemoglobin and myoglobin, it is clear that most concentration of it is registered in blood and also in the organs with haemopoetic, haemolitic and depositing functions. In general, approximately 65% of general Ferum amount is contained in circulatory blood, 10% – in the spleen, 18% – in muscles, 5% – in a skeleton and 2% – in other organs. 
This phenomenon is more often observed among piglets, as there isn’t enough Ferum in milk of a sow to provide the necessities of organism of new-born piglets. The research of efficiency of application of preparations of the imported production of "Feribion", "Ferdekstran В12", "Ursoferan" and preparations of "Biomet" and "Ferocol" made at the Scientific Research Institute of Ecology and Biotechnology of Bila Tserkva National Agrarian University has been conducted.  It has been proved that  preparations "Biomet" and "Ferocol" do not give in their efficiency the imported analogues, as after their introduction in blood of piglets, the concentration of Ferum increased on the 30th day in comparing to the animals from a control group (р<0,01) that indicates high comprehensibility of Ferum and use of it in metabolic processes in the organism of  sucking-pigs. One should especially admit the Spanish preparation "Ferdekstran В12" (249,97 mg/l) and the preparation made at the Scientific Research Institute of Ecology and Biotechnology in the stock-raising of Bila Tserkva National Agrarian University "Biomet" (256,62 mg/l).

The laboratory part of work was done at the Scientific Research Institute of Ecology and Biotechnology in Bila Tserkva National Agrarian University. The methods of constructing of metal-organics were worked out for the prophylaxis of alimentary anemia of agricultural animals.

A vital action of necessary elements in the organism of animals depends not only on their amount but also on a form which they are in. Co-operating of ions of metals with ligands consists of co-ordination through amino carboxyl groups, in particular in most cases ligands contact with the ions of Cuprum and Cobalt through amino carboxyl groups. 

Researches on animals were conducted at the Scientific Educational-Experienced Center in Bila Tserkva National Agrarian University. The experienced and control groups of piglets were formed. 2-day old piglets were typed intramuscular preparation in a dose 
2 ml (200 mg of Ferum): the first group  was typed preparation of "Ferokol", the second – "Ursoferan", the third – preparation of "Feribion", the fourth – preparation of "Ferdekstran В12". The fifth group was typed preparation of  of "Biomet" – 2 ml (180 mg of Ferum, 1 mg of Cuprum, to 0,4 mg of Cobalt). The control group was typed saline solution in a dose  of 2 ml.

The metallo-organics got by us have some advantages above other preparations of this group. The oligoelements of chelator which consist of metals and ligands have high biological activity and comprehensibility (95-100%). In addition, preparation of "Biomet" is a polycomponent, and accordingly is more effective than component analogues. Due to the gradual break of chelate connections preparations show the prolonged action. At slabbing of oligoelementss ligands are effectively used by an organism. All of them enable to diminish the doses of oligoelementss, and also positively settle ecological (in ten times a receipt diminishes together with wastes of heavy metals in an environment) and economic problems. Applying of these preparations in industry allows not to be dependent on their import.

A production and application of home antianemic preparations will allow prophylaxis effectively and treat alimentary anemia of piglets and stop being dependent on the imported producers, that, in turn, will promote profitability of industry of stock-raising.

All chemical elements which enter in the composition of organs and fabrics and participate in metabolism belong to the bioelements. Ferum, Cuprum, Cobalt, Mangan, Zinc, Iodine, Selenium belong to the vital necessary group of elements as they participate in most processes which take place in an organism, in particular in reactions which catalize at participation of metalenzymes. It is especially worth mentioning Spanish preparation of "Ferdekstran В12" (249,97 mg/l) and preparation "Biomet" (256,62 mg/l)made in Scientific-Research Institute of Ecology and Biotechnology in the stock-raising in Bila Tserkva National Agrarian University.
Perspective scientific work assignment is development of poly-components of antianemic preparations and research of their efficiency.

Key words: alimentary anemia, piglets, Ferum, hemoglobin, general iron-binding blood serum, eritrotsity, essentsialnye elements, antianemic preparations.
Influence of fractional protein composition on growth and sperm production of repair bulls
V. Radchikov, V. Gurin, V. Tzai, A. Kot, A. Glinkova, E. Shnitko

Recently, the Republic of Belarus has cultivated new species and varieties of lupine and pea and other grain-forage crops with a low content of anti-nutritional substances that can be used in repair bulls diets to improve their reproductive ability. Therefore, our studies in this area have a scientific and practical significance to improve the growth efficiency of repair bulls. 

The aim of this work was to study the effect of the fractional composition of the protein on the growth rate and sperm indicators of repair bulls. 

For the experiment there were chosen black-motley breed repair bulls with initial body weight of 365-369 kg. 

Differences in feeding calves were that in the control group non-split protein level in the diet was below 10% of the highest standard. In the second experimental group, the content of non-split protein in the diet corresponded to the highest rate due to extruded pea and lupine, and flaxseed meal. The level of non-split protein in the diet of bulls III experimental group was higher than normal by 10% by increasing the amount of input into the extruded grain forage pea and lupine, and flaxseed meal. 

Cum repair bulls are selected using standard tools and stuffed it for the taking. The quantity and quality of sperm production – according to the procedure adopted by the elevere. 

Experimental diet consisted of grass-legume hay, silage mixed grass, grain forage, molasses. In addition to the diets of calves injected peas, lupine, sunflower, linseed cake. In the structure of the diet of steers in the control group took the hay
(% nutritionally) – 21, haylage – 31 grain forage – 38, sunflower – 6, syrup – 4 structure rations experimental animals took 22,5-21 hay, haylage – 31 -31, grain forage – 34-30, peas – 3-4.5, lupine – 2.5-3.5; lupine – 2.5-3.5; Linen cake – 3-6, syrup – 4-4. 

The sugar-protein ratio in the diet of calves in group I was 0.86, in the II and III – 0.87 and 0.88, respectively. The average daily dry matter intake was at 9.1-9.3 kg. The concentration of metabolizable energy in 1 kg of diet dry matter, turned out to be a fairly high level – 9,7-9,9 no significant differences between the groups. Fiber content in dry matter was 21,5-21,9%. 

The total protein increase in blood of the II experimental bulls group by 4%, and the total protein nitrogen – by 4-5%, while the young III experimental group, these figures increased by 6.5 and 7%, respectively. 

Average daily gain in the control group bulls amounted to 971 g, and experimental increased to 992-1020 grams, or 2 and 5%. 

By volume of ejaculate the II and III bull groups were superior to analogue group I by 11-14%, and the concentration of sperm – by 9-12%. The average number of frozen semen doses was 59-67. 

Analysis of data on nutrient use efficiency and energy feed in experimental animals shows that the transformation of the feed energy into the energy of the best indicators of growth have showed groups II and III, in addition to receiving the diet peas, lupins and flax cake. 

The amount of energy deposited in growth, in bulls groups II and III was 19.89 -20.81, or 4,1-9,0% more than in the
I group. 

Energy costs per 1 MJ, delayed in growth amounted in groups II and III, 4.47 and 4.40, or 4.5% lower than in controls. However, the best results were observed in the experimental group III bulls fed with diet containing non-split protein level above the norm by 10%. 

Feeding repair bulls with 369-460,8 kg body weight with non-split protein rations by level 10% higher than normal increases the transformation of the exchange energy into live weight gain from 19.10 to 20.81 MJ or 9%, which increases the average daily gain 5% reduction in energy consumption and feed by 5% per unit of energy deposited in growth. 

By volume of ejaculate III experimental group bulls were superior to the control group counterparts by 14%, and the concentration of spermatozoa in the ejaculate – 12%. The average number of frozen semen doses was 67%. 

Thus, feeding repair bulls rations with non-split protein level of the corresponding norm (group II) increases the transformation of the exchange energy into live weight gain, which leads to greater average daily gain of 2% and a reduction in energy consumption of feed by 4% in the delayed growth. Use in feeding bulls diets with non-split protein level of 10% above normal (group III) enhances the transformation of energy into the exchange rate, which increases the average growth of 5% while reducing energy consumption by 5% of feed per unit of energy deposited in growth.

Key words: repair bulls, rations, non-split and split protein, blood, average daily gains, sperm production.

"Ipan" – feed additive with biologically active material, its safety and impact on bull meat quality 

V. Tzai, V. Radchikov, V. Gurin, I. Petrova, T. Sapsaleva

The industrial livestock farming is hard to imagine without use of different preparations to assure the feed safety, water and equipment safety, to improve the productivity of animals. Biologically active substances and prophylactic drugs included in the concentrates, vitamins, trace elements, enzymes, antibiotics, organic acids, antioxidants, antiparasitic possess some degree of growth stimulating effect. More promising biostimulators are not synthetic, and derived from natural sources that have insecticidal, anti-fungal and anti-microbial properties, improve the appetite and stimulate the enzymes and have common bio-stimulating effects. Such substances include hydrolysis and lake silt, algae, brewing wastes and others. Being in feeds in very low concentrations, they play a very important role in metabolic processes in the animal body. Employees of SSI "Institute for Nature NASB" and RUE "The Scientific and Practical Center of ANAS Belarus on Animal" designed and tested new feed additive, an oxidation product of urea enriched with malt sprouts. 

The aim of research was to determine the harmlessness degree of feed additive biologically active substance "Ipan" and establish its influence on meat of fattened Belarus black-motley breed steers. 

To achieve this goal we have solved the following problems: 

- Determined the toxicity degree of the preparation "Ipan" on laboratory animals; 

- Established harmlessness of feed with the addition of "Ipan" on laboratory animals; 

- Studied feeding effect with the "Ipan" feed on the quality characteristics of  calves meat. 

The "Ipan" acute toxicity was studied on white mice by survival criterion depending on dose and formulation. 50 mice were selected for study with a body weight of 20 ± 0,5 g and formed 5 groups. Animals in each group had the preparation administered by intragastrically in volume of 0.4, 0.6, 0.8, 1.2 and 1.5 ml. Dose is expressed in ml per kg body weight. 5 doses were tested (each 6 animals): 20, 30, 40, 60, 75 ml / kg body weight. 

Two groups of rats we also used to study the effect of feed containing "Ipan". A study of the antioxidant enzyme – glutathione peroxidase in whole blood showed that the "Ipan" stimulates blood antioxidant functions. It increased activity of 18.8% at a dose of 0.25 ml, 11.8% at a dose of 0.2 mL and 4.6% at doses of 0.125 ml. When fed with the addition of "Ipan" the increased activity was 42.9%. The scientific and economic experiment to fatten young cattle followed by the control slaughter determined organoleptic, physico-chemical and sanitary characteristics of calves meat fed with feed additive. Muscles on the cut were slightly damp, not sticky; after pressure on the meat they quickly leveled, indicating its consistency. The smell of the meat samples surface layer of experimental and control groups is specific to this type of animal (cattle), typical of the fresh meat, light red color. Purity pulping showed that the broth, both in the experimental and control groups is transparent, odorous, the broth fat collected on the surface in the form of large droplets. 

Microscopy smears in sight were found isolated cocci, rod-shaped organisms and traces the breakdown of muscle tissue have been identified. Bacteriological analysis of all muscle groups of calves showed no contamination by pathogenic or opportunistic pathogenic microorganisms. 

Thus, the study of acute toxicity in mice can be attributed to the group,  representing the 4 hazard class according to GOST 12.1.007. Study of hematological and biochemical parameters of blood in rats showed no signs of toxic effects of the feed additive "Ipanema" in feed in the experiment. Assessment of calves meat, fed with feed additive "Ipanema" by physico-chemical and bacteriological parameters, shows its consistency with adequate product. The relative biological value of meat of the experimental group are in the range of false oscillations relative to the control, the products are harmless to the test organisms ciliates Tetrahimena piriformis, deviations in morphological structure, movement, growth and development of the protozoa were not observed.

Key words: dietary supplement, toxicological assessment, young cattle, feed additive "Ipan", meat quality. 

Dairy cattle assessment by its reproductive traits 

I. Tytarenko, V. Danilenko, M. Bushtruk, I. Starostenko 

Reproductive ability of cattle is an important economic trait determining increase in the amount of animals and improving their breeding value. The majority of the reproductive ability traits are influenced significantly by genetic factors, which indicate the possibility of breeding improvement. Study of the non-genetic factors effects on fertility traits indicates the need to consider their impact to correct it in assessing the cattle breeding value.

The research aimed at studying the peculiarities of the reproductive ability of cows Ukrainian black-and-white, red-and-white dairy breeds as well as Holstein breed and the effect of cows fertility indicators on their subsequent milk productivity in the raised domestic breeds.

Insemination index, i.e. the amount of inseminations per one successful one, is an important indicator of fertility. A high insemination index indicates low fertility and high infertility rate of cows. Under a high insemination index the cows fertility rate is reduced, their new calving  and service periods increase.

Insemination index in cows varies depending on their age and milk production level. It was found out that insemination index decreases from the first to the third calving in Ukrainian black-and-white dairy cows (P>0.99), then it increases slightly. The optimal value of insemination index should be considered 1.5-1.8. In the studied farms insemination index in the cattle breeds is slightly higher than the normal. Variability of insemination index is within 58,3-74,1. First insemination fertilization, bull sperm fertilizing ability and other biological, economic and organizational factors influence its variability significantly. 

A trend of increasing insemination index in cows with higher milk yields in the animals of these dairy breeds at the studied farms was observed; the lowest insemination index was observed in cows with milk yield of 3000 kg – 1.9 inseminations. In cows of Holstein, Ukrainian black-and-white (P>0.99), red-and- white dairy breeds with an increase in yield from 3000 kg to 6000 kg the insemination index increases and makes 3.8; 2.6 and 2.4 respectively. However, in cows with over 6000 kg milk production there was revealed a tendency to fewer inseminations per fertilization (2.5, 2.3 and 2.0). The conducted research on the relationship between fertilization indicators and the dairy breeds cows productivity prove that they should be considered as independent ones in the selection.

An evident indicator of reproductive ability is a cow fertility index offered by Hungarian scientist Dokhi (1961). In cows of Ukrainian black-and-white and red-and -white dairy breeds in the studied farms the fertility index is within 42-44 on average, but in Holstein this index  is low – 40. Fertility index variability is in the range of – 9,9-10 4% and belongs to the indices of the average degree of variability.

Service period is a reliable criterion of cows reproductive function. Analysis of the service period duration reveals a problem with the reproductive ability of dairy cattle of these breeds in the herd. Every year the service period in cows exceeds the optimal value by 22-152 days. One of the factors affecting the reproductive ability of dairy cattle is age. In order to identify the influence of age on reproductive ability of cows we have studied it in the first, second and third cows lactations. Thus,  in a herd of Holstein dairy cattle breed indices of service and new calving  periods in the second lactation cows period reduced to 
26 days, and in the third lactation cows the length of these periods is extended to 46 days. Similar results were obtained in cows of Ukrainian black-and-white and red-and-white dairy breeds.

It should be noted that the Holstein breed cows of all ages have worse reproductive ability indicators compared with those of Ukrainian black-and-white and red-and-white dairy breeds animals. Low reproductive performance in Holstein breed can be explained by complications related to the adaptation of animals to the local climatic conditions. However, similar problems in animals of Ukrainian black-and-white dairy cattle in "Terezine" Ltd., and "Agrosvit" JSC indicate a negative influence of loose box farming technology without exercising during the lactation.

Thus, the key to raising cows fertilization is constant assessment of dairy cattle performance fertility, timely identifying and addressing the main causes of low female fertility can minimize the amount of infertility and further increase in cows milk production.

Key words: dairy cattle, service period, dry period, new calving period, insemination index, age of first insemination, fertility index, Ukrainian red-and -white and black-and-white dairy breeds, Holstein breed.

The balance of minerals in fattening pigs under the influence of mixed-ligand complexes of Zinc 

V. Marshalok, V. Bomkо

In addressing the problem of increasing pork production in Ukraine pigbreeding plays a big role as one of the most precocious and dynamic livestock industries. One way to increase pork production is crossbreeding and hybridization. Under normal conditions, feeding, maintenance and selection of species, plant type lines, the pigs have increased vitality, better assimilation of food, intensive growth and development, high reproductive capacity, and higher resistance to various diseases. Zinc plays an important role for animals and humans. Its biological role is linked to the activities of the endocrine glands, where it is mostly concentrated. Today the necessity of zinc for the function of endocrine glands, its participation in the cell division mechanism is proved. Thus, the effect of zinc on animals is diverse and ration optimization with this trace element affects the normalization of various metabolic processes. 

In the scientific and economic balance experiment was conducted research on digestibility of nutrients. The nature of the minerals exchange in the body and the level of their safety for animals can be judged by the balance of calcium and phosphorus elements. Among quantitative mineral needs for animals, Calcium ranked first. It is the part of bones, teeth, is involved in metabolism and energy, the process of blood coagulation, is an activator of certain enzymes and so on.

Analysis of the data shows that the amount of calcium that is released with pigs feces of different breeds and hybrids was within 14.0–15.8 g. The white pigs breed figure was lower than the control counterparts by 9.5% in Landrace pigs – by 6.6% in pigs three hybrids – by 4.1% and in pigs four hybrids – by 2.8%. 

Animals of research groups released with the feces less calcium than control counterparts, indicating a better absorption of this element in the feed. 

In the urine of different pig breeds and hybrids the control groups contained most calcium. This white animals breed indicator of the 5th experimental group was lower than control counterparts by 8.0%; in Landrace pigs of the 4th experimental group – 11%; three hybrids in the 3rd experimental group – 8.9% and four hybrids 3rd experimental group – 7.9% below control. 

The amount of calcium absorption in the pigs body of different breeds and hybrids  the best performance had  animals in the 5th experimental group of large white breed, they  dominate by 13.7% over control counterparts; in Landrace pigs 4th experimental group, the figure was higher than the control by 10.3%; three hybrids in swine 3rd experimental group – 7.4%; four hybrids in the 3rd experimental group – 6.0%.

The best index of calcium absorption 46.6% of the fuel was found in a large white pigs 5th experimental group who received zinc chelate in an amount 83.2 g / t feed. This figure is 5.3% higher than the rate of the control one. 

By this index the Landrace pig breeds of the 4th experimental group, which chelate zinc intake was 166.4 g/t feed, dominated the control animals by 4.2%, however, the percentage of consumed was 48.2%. Best absorption of calcium – 49.2% and 49.5% of the consumed – were three pigs and hybrids four 3rd experimental group, which was introduced to the feed with mixed-ligand complex of zinc in the amount of 332.9 g/t. These figures are, respectively, by 2.8% and 2.3% higher than control. 

Together with Calcium, Phosphorus is involved in almost all metabolic processes in the body, forming part of proteins, phospholipids, nucleic acids and other organic compounds. Given that the exchange of phosphorus in the body is closely associated with calcium metabolism, the ratio of these minerals in the feed has clearly monitored and kept within certain limits. 

Animals of different species and hybrids of the control and experimental groups had little difference in the amount of phosphorus intake feed. The bulk of the phosphorus, received by body, is released with the faeces. Thus, the large white pigs in 5 experimental group had the least phosphorus in the feces – 6.0% as compared with control counterparts. 

In Landrace animal breed the least phosphorus allocation in faeces  had the 4th experimental group – 5.2% less than in the control group. Pigs and three hybrids four 3rd research groups released phosphorus in the feces, respectively by 5.3% and 2.7% less than in the control. 

Bold phosphorus excretion in pigs of different breeds and hybrids were determined within 0.76–0.88 g and the difference was not significant. 

Inter-group difference was observed in the amount of assimilated phosphorus. The best indicator of this was in large white pigs in the 5th experimental group, it exceeded the control by 11.4%. 

The greatest amount of digested phosphorus was determined in the 4th experimental group of Landrace breed animals, they exceeded  the control figure by 9.9%. Three and four hybrids in the 3rd experimental group had the best performance for assimilated phosphorus that exceeded control counterparts, respectively by 10.1% and 6.8%. 

On the efficiency of phosphorus contained in the fodder at different doses mixedligand complex zinc shows the assimilated – consumed ratio of phosphorus. The highest – 43.8% – this figure was a large white animal breeds 5th experimental group; difference between animals of this group and the control was 4.2%. In Landrace pigs – 44.6% – the figure was in the 4th experimental group; difference with the control was 3.4%. In three hybrids and four hybrids best utilization of phosphorus (46.0% and 46.3%) was found in the 3rd experimental group; these figures exceed the control, respectively, by 3.8% and 2.5%. 

Feeding young growing pigs with compound feed of different levels of zinc in the form of organic mixed-ligand complex improves metabolic processes in pigs. It should be noted that predominated control indicators big white pigs for dose fodder mixed-ligand complex Zinc 83.2 g/t; Landrace – for dose 166.4 g/t of feed; three hybrids and four hybrids pigs – by dose 332.9 g/t feed. 

Key words: pigs, mixedligand complexes of zinc, feed, digestibility, assimilation, balance of calcium, phosphorus balance.

Growth rate of fattening calves, depending on age and power supply level

Y. Pivtorak, N. Mikhur
Production of high-quality beef to a large extent depends on the cattle breed, put on the feeding, the level of full feeding animals and their care and maintenance. The main amount of cattle raised in farms in the western region of Ukraine is repair young and dairy cattle breeds. The best quality beef share from specialized beef breeds in meat balance of the region is relatively small, which respectively leads to further emphasize the development of non-specialized field. 

One of the reserves to increase production of quality beef, both in our country and abroad are studying the features of forming meat productivity body fattening animals depending on the power supply. In conducting such research one should more thoroughly examine age biochemical accumulation of all kinds of matter that provide high gain. In this regard, it is important to identify those periods of individual development, when shown the highest rate of growth of muscle, fat, connective tissue and bone, as well as the age period in which biochemical indicators of meat fattening animals are the most desirable. 

The main indicator of quality in fattening cattle is fatness. It is known that the overall nutritional value (calories) meat of animals of higher nutritional 2-2.5 times higher than meat cattle with low average fatness. Meat gain from 1 kg of live weight higher fatness in 12-18 kg more than low average. An important factor in increasing production and improving the quality of animal products is qulity feed. The better this resource, the high-grade animal diet will, and therefore better use animal genetic possibilities. Enterprises with dominated stern first class do not allow the production of  third class forage, and save 10-15% of this resource.

This article reflects the results of years of research conducted in the state enterprise sector research "Myklashiv" Western Branch of the National Research Center of the Institute of Mechanization and Electrification of Agriculture of NAAS of Ukraine, in fattening calves Ukrainian black and white dairy cattle from birth to 15 -18 months of age. The main task of the research was to find out the features of growth intensity and meat performance of fattening calves, depending on age and energy security. In this case, the findings of the second phase of research, namely dry matter intake of calves and affordable energy, the study of digestibility of nutrients from the balance of the experiment, the intensity of growth dynamics, assessment of cost-effectiveness of intensive fattening of young cattle. Material for the study were: feed intake, rumen content, performance intensity of growth of experimental animals. To study the biochemical processes in the body of experimental animals from each group of 5 calves rumen contents were taken using roto-pharyngeal probe after 2-2,5 hours after the morning feeding. Rate of growth of experimental calves was determined by weighing the results of the monthly gain, the average and relative increments, and the total cost of feed. Statistical analysis of results of research carried out by the biometric method of MO Plohinskyi and by means of program for MS Excel spreadsheets, MS Office XP package.
It should be noted that the theoretical issue of full feeding of young animals intended for fattening have a different direction and continue to be studied. An important condition of intensive fattening is stable supply needs of the animals in the energy and all nutrients in all periods of growth, establishing the level of energy in the ration supply that provides adequate rate of growth of animals and obtaining the required number of products have 15 months of age. Past studies related to the organization adequate cattle feeding has focused on developing alternative cheaper way of feeding cattle with different fodder, which will reduce the cost of producing beef without compromising with the quality of its performance, because it affects the ability of competitiveness products on the market. 

As a result, the following conclusions were made: intensive fattening of calves on diets of moderate energy level
(9 months) and high (up to 15 months) provides average fatness animals requires further extension of the duration of feeding. At the same time, moderate level of energy supply (9 months) and high (15 and 18 months) provides higher than average fatness animals. This indicates the high value of this type of feeding that provides adequate rate of growth of animals and obtaining the required number of products have 15 months of age and thus reduces the fattening period for 2 months.
Key words: intensive feeding, bull, power supply, absorption, digestion, nutrients, efficiency, feed factor.

Efficiency of boars use depending on their genotype and age 

R. Stavetska, N. Piotrovych 

There are about 11 breeds, used in Ukrainian pig farms. This allows getting different breed combinations. Improving of Ukrainian pig breeds is increasingly going on with the foreign pig genotypes use. Therefore, in recent years there is intensive flow of pigs from abroad. Pigs from abroad are used for pure breeding and crossbreeding, thus positively affecting productivity of Ukrainian pig breeds.

The results of influence of Danish origin boars genotype and age (Landrace, Large white, Duroc), the Ukrainian origin boars (Yorkshire, Peitrain) and hybrid boars (Landrace × Large white, Peitrain × Duroc) on reproductive parameters of sows in herd of the JSC “Podilia” in Vinnytsia region are presented in the article. 

It was established that multi-fertility of sows, which were inseminated by Danish boars, was on the level of 10,5−
11,0 heads. Multi-fertility of sows, which were inseminated by Ukrainian boars, was at 9,5−10,0 heads. Multi-fertility of sows, which were inseminated by hybrid boars Peitrain × Duroc, was 11,8 heads. It was higher than multi-fertility of hybrid boars Landrace × Large white on 1,0 head. On average significantly higher parameters of multi-fertility characterizes sows, which were inseminated by crosses boars compared with sows, inseminated by Danish boars – 11,1 heads (p<0,001), it’s on 0,6 heards higher than multi-fertility of sows, which were inseminated by Danish boars, and on 1,6 heads – with Ukrainian boars.

Descendants of Large white breed are characterized by the highest level of piglets survival (96,5 %), the lowest − Yorkshire breed of Ukrainian origin (76,8 %). The best among hybrids are descendants with fathers genotype Peitrain × Duroc: the level of piglets survival is 91,2% (p<0,001). On average the best level of piglets survival have pigs of Danish origin – 93,5%, which is significantly proved (p<0,01); they have the advantage towards descendants of Ukrainian boars by 9,2 % and descendants of hybrid boars by 5,0 %.

On average mass of piglet of sows, which were inseminated by Danish boars, was 1,25 kg, by Ukrainian boars – 1,09 kg, by hybrid boars – 1,43 kg. Namely, the best parameters of piglet mass characterizes the cross, they have the advantage towards Danish origin group − by 0,18 kg and Ukrainian origin group − by 0,34 kg.

Therefore, better parameters of mass of piglet among purebred boars has Large white breed piglets of Danish origin
(1,36 kg), the worse – Yorkshire breed piglets of Ukrainian origin (1,0 kg). The best parameters of mass of piglet has descendants of hybryd Peitrain × Duroc – that is 1,5 kg (p<0,05).

The influence of boars age on reproductive ability of sows was found. The general trend is slightly higher reproductive ability of sows which were inseminated by younger boars (aged 12−18 months). The percentage of farrowed sows are 83,1 % for boars of Ukrainian origin and 85,6 % − for cross boars, those are by 12,4 % and 13,4 % respectively higher, than for sows inseminated by boars older than 18 months. In group of Ukrainian boars higher level of multi-fertility characterizes sows, inseminated by boars in age 12−18 months – 11,3 heads (p<0,001), that on 1,4 heads prevail sows, which were inseminated by older boars. The highest parameters of multi-fertility among hybrids has sows, which were inseminated by boars 12−18 months (12,6 heads, p<0,001), which on 4,2 heads prevail sows inseminated by boars older than 18 months.

 The highest level of piglets survival have both Ukrainian and hybrid boars, which were mated at age 12−18 months  – 84,7 % and 92,3 %, respectively.  It is on 18,2−21,0 % more than piglets survival of older boars (aged 18 months and older). The best among hybryds in piglets survival are descendants of young boars – 92,3% (p<0,001). Therefore, more effective is the use of boars aged 12−18 months, as they characterizes by a high percentage of farrowed sows, which were inseminated by them, and have better parameters of multi-fertility and piglets survival to weaning, these parameters are significantly higher (p<0,001).

Key words: pigs, genotype, age, multi-fertility of sows, mass of piglet, piglets’ survival.

Exchange of Zinc in highly productive cows in the first 100 days of lactation by feeding mixed ligands complex of this microelement

V. Danilenko, V. Bomko 

The main role of Zinc in animals is determined that it is a necessary component or activator of many enzymes and hormones. It strengthens the immune system. Shortage of Zinc reduces protein synthesis in the body. 

Zinc deficiency in the diet inhibited growth, reduced fertility of animals. Prolonged deficiency can lead to infertility and reduction of its level in plasma, bone, pancreas, liver, kidney, decreases phosphatase activity in plasma, bone and duodenum, carbonic anhydrase blood carboxypeptidase A and B of the pancreas, heart lactate dehydrogenase, skeletal muscle, kidney, testis alcohol dehydrogenase.

In dairy cows by Zinc deficiency in diets reduced digestibility of nutrients, especially coarse and succulent fodder, because of decrease intensity of enzymatic processes in the proventriculus, which leads to reduction in the availability of feed energy efficiency of its use in animal products and the reproduction function.

Traditional sources of this metal are mineral salts in the form of sulfate and chloride compounds in which the gastrointestinal tract can be easily transformed into hydrooxysystem low bioavailability. Therefore, sufficient amount of trace elements inorganic salts  in the diet can lead to their deficit and pollution with heavy metals. At the same time crystallized water molecules contained in sulfates, can destroy compounds of trace elements and vitamins in premixes. In this regard, the best part of the feed additives introduce metalochelate complexes.

We made mixed ligands complex of Zinc, but before the application of this chelate in feeding farm animals it is necessary to explore it thoroughly and comprehensively.

The purpose our study was to determine the optimal dose of mixed ligands complex of Zinc, combined with Copper sulphate, Cobalt sulphate and sodium selenite feeding highly productive cows in the first 100 days of lactation and establish their impact on the balance of Zinc. For the experiment there were formed 5 groups of cows Ukrainian black and white dairy cattle. The animals in groups were selected on the basis of analogies by performance, age, live weight and origin.

In the preparatory and research periods of experiment the cows were fed with the same diet. Only difference was that in the research period for 70 days (from November 5 to January 13) control group cows were fed with premix composed of Zinc sulfate, Copper sulfate, Cobalt sulfate, sodium selenite, and cows of research groups – instead of sulfate Zinc fed mixed ligands complex of Zinc.

The experimental cows in group 2 received the same amount of pure Zinc as the 1st control group cows, and cows of the 3rd 4th and 5th research groups, respectively, 75; 50 and 25 % of Zinc 2nd research group.

Obtained during the experiment results showed some effect of different levels of Zinc in the diet on its metabolism in the body of research groups cows.

The content of Zinc in the feces of cows of research groups were lower than control 130.59–849.02 mg or 13.5–87.5 %, and urine – 1.91–4.46 mg, or 7.8 –18.1 %.

Milk obtained from cows 2, 3, 4th and 5th research groups containing Zinc, respectively, by 9.45; 32.84; 41.71 and 25.51 mg and 5.1; 17.4; 22.1 and 13.5 % more, over control milk.

Experimental animals dominated of control cows by Zinc deposits in the body by 122.3–243.1 mg or 25.5–50.6 %. The postponement of Zinc in the body of research groups of cows as a percentage of the consumed amount exceeded control by 6.5–26.8 %.

Increased Zinc balance and greater excretion it with milk led indicators improve assimilation of this element in cows research groups by 19.7–42.6 %.

So, as a result of the research obtained data showing a positive effect of feeding dairy cows during the first 100 days of lactation Zinc in the form of mixed ligands complex the absorption of said trace elements. However, among the studied doses highest rate of assimilation of trace elements noted for doses of 2.5 kg / ton of feed.

Key words: highly productive cows, premix, minerals, chelates, copper sulfate salts of trace elements, Zinc, Cobalt, organic-mineral complex, Selenium.

Organization of normalized feeding and directional growing for repair heifers

I. Semchuk, Y. Pivtorak, V. Dutka 

The article reflects the long-term state of research on the heifers of Ukrainian black and white dairy cattle. Research aimed at obtaining high-performance group of dairy cows in farmrming conditions with regard to zonal characteristics of feed production technology and advanced economies of Western Europe. It should be noted that western technologies of milk production have drawbacks that should be considered when implementing them in our farms. These technologies use the type of concentrate feeding of cattle intended for the repair group. Typically, these farm cows eat bad food and use pasture, which is an obstacle in the purchase of cows and calves taking into account their high purchase price.

Food rules applicable in the practice of animal husbandry, animals expressing the total need for sustaining life, production and reproduction (formation of the fetus in females, sperm in males). Feeding animals by feeding standards is key to the effective use of feed and increased productivity of livestock. Excessive and inadequate feeding unhealthy animals makes damage to the economy. Based on the stern rules of planning needs to feed livestock and evaluate the results of feeding. Compile a stern rules, summarizing data science and business studies and animal feeding practice in advanced economies.

To feed cattle and use it for a long time we use bulky feed: green, silage, haylage, hay, roots or wastes (bagasse, molasses). This perspective is based on dairy cattle. 

The problem of protein, mineral and vitamin nutrition can be solved by adding to the repair heifers concentrated standard feed the INTERMIKS KM concentrate based on soybean. It provides animals with all the mineral elements and vitamins necessary for proper growth, development and future milk production. High concentrations of selenium and vitamin E stimulate the growth of animal immunity, which significantly affects their health and performance. 

The purpose of our work was to study the effect of feeding rations of repair in heifers soy concentrate INTERMIKS KM standard on the health of young animals and their use of nutritional diet.

The main advantages of Western feeding technology are additional shredding of bulky feed to the stems length of 0.3-0.5 mm and free access to feed table, composed of spread corn and additional concentrates in milking time. Thus, the type of concentrate feeding cows is positive, but at the same has disadvantages, especially in feeding repair heifers. 

Thus, for dry cows, (30% or more) the duration of cattle effective use limits to three years. Top management of our technology can actively use cows for 5-6 or more years with barrenness no higher than 8%. Thus, the theoretical issue of adequate young cattle feeding for repair herds, especially high-performance ones is to be studied. 

The study of consumed feed nutrients digestibility in different groups of heifers  revealed that all animal feeds were comsumed readily and differences were small and insignificant. It is possible to identify two aspects that affect the digestibility – age and feed quality.

Elevated nutrient digestibility positively affect the growth rate of experimental animals. Comparison of average daily gains certifies growth by 7.3% as compared to a group of heifers that were in commercial diets. 

Thus directional growing of repair young cattle at the first stage of their food using concentrate INTERMIKS KM standard with a moderate level of energy supplied up to 9 months provides average fatness of animals. This points to an optimal level of this type of diet on the development of heifers gastrointestinal tract.

Key words: repair heifers, growth and development, weight gains, soy concentrate Intermiks KM Standard.

Use of arotene containing protein-fatty emulsions in  culinary technology of half-finished products from increased nutritional value poultry meat 

V. Pasichnyi, A. Geredchuk, M. Gerasymenko

The lifestyle of the modern man with the rapid development of Smart society has changed significantly. In terms of reducing energy consumption, increasing psycho-emotional and environmental load of man, changed concepts and approaches to the organization nutrition. The products of the "new generation" should not only comply with the rules of balance and supply adequacy, but also to possess adaptogenic, antioxidant, anti-stress, radioprotective, and other functional properties. Additionally, consumers are demanding affordable prices and reduction of time for cooking. Currently the market of meat and meat containing half-finished products of high degree of readiness and balanced chemical composition is the fastest growing market.

The article deals with the issue of improving the technology of the semi-finished products containing culinary poultry meat by means of applying plant material – muscat pumpkin (Cucurbita moschata).  The relevance of the work is that сarotenoids is a unique powerful antioxidants which have sunprotecting, anticarcinogenic, cardioprotective and immunomodulatory actions. They relate to the components of the biological system protection in the human organism. Analysis of Ukrainian people health confirms the need for enrichment of food with vitamins, including provitamin A, since 40-50 % of people have a profound deficit of carotene.

The objects of research were the industrial fattening broiler chickens meat, protein-fatty emulsion, model stuffing and cooking products based on them.

For improving functional and technological properties of stuff systems based on  broiler chickens meat of industrial fattening and modeling of optimal chemical composition of culinary semi-finished products, there was developed fundamentally new formulations of carotene-containing protein-fatty emulsions based on pumpkin pasta, milk, vegetable oil, chicken skin, protein-containing additive ScanРro and silica.

Studies have shown that the developed emulsion was characterized by great structural-mechanical properties (viscosity, plasticity).

Physico-chemical and rheological indices of finished culinary products demonstrated that the adding of carotene-containing protein-fatty emulsions improved functional and technological characteristics of products. In the research samples moisture-coupling capacity (from 76 to 97 %), plasticity and the output of semi-finished products were increased. 

Organoleptic quality assessment of improved croquettes showed increasing of consumer properties, particular products differed by the best taste, color, texture, juiciness, slice looks.

Advanced culinary semi-finished products had a high biological value and a balanced amino acid composition. Due to 
adding pasta of muscat pumpkin, carotene content of which reaches 18 mg%, the amount of it in the finished product was 1...2,67 mg/100 g. It 20–50 % meets the daily requirement of provitamin A. Because beta-carotene is a fat-soluble substance, making pumpkin pasta in the form of protein-fatty emulsion promotes better absorption by the body.

The studies confirmed the feasibility of adding carotene-containing protein-fatty emulsion into formulations of meat containing culinary half-finished products. Тhis gave the opportunity not only to reduce the cost of finished products and to expand the segment of prospective customers, but to create a new product, balanced on chemical composition, with excellent organoleptic properties, which has medical and prophylactic properties.

Key words: meat containing half-finished culinary products, poultry meat, carotene, protein-fatty emulsion, rheological properties, healthy food products.
Broiler meat evaluation in the conditions of iodine enriched vermiculture biomass use in compound feed 

A. Vovkohon, S. Merzlov, V. Dzhmil’ 

Poultry products make a significant part in the diets of Ukrainian citizens. Broiler chickens meat quality depends mainly on the quality and chemical composition of the feed the poultry consumes. 

Mixed feed with the available nutrients provide a certain level of productivity, yield and nutritional value of poultry meat. Introducing a sufficient number of essential factors to animal feed enables to produce broiler meat containing no toxic compounds, hormones and antibiotics. Iodine is an essential nutrition factor and a required component of premixes and mixed feed for broiler chickens.

Iodine, through hormone action is involved in the regulation of oxidative processes, protein, carbohydrate, fat and mineral metabolism of the body. Lack of iodine in food is accompanied by thyroid gland hypofunction. Farm animals and poultry are very sensitive to lack of iodine in food. 

Balancing rations for livestock and poultry is carried out using iodine premixes, which include the element in the form of iodine potassium compounds, potassium iodinewadding acid and sodium iodide. 

Iodine, used in livestock feeding, is usually stabilized, so it can be  eliminated quickly. 

We have developed the biotechnology of iodine enriched vermiculture biomass; we have also proved a positive impact of feed additives on broiler chickens performance. 

The issue of the influence of the obtained iodide enriched food additive of vermiculture biomass on chemical composition, toxicity and biological value of broiler chickens remains unexplored. 

Samples of thoracic and thigh muscles of cross Cobb-500 broiler chickens that consumed feed containing potassium iodide (control), chickens that received feed with 100% of iodine which was provided by red Californian worms hybrid biomass enriched with this element (1st experimental group) and chickens that consumed feed containing 80.0% of the iodine norm due to the vermiculture biomass were selected for the research. 

The chemical composition of meat was studied in terms of water content, dry matter, protein, fat, glycogen and ash. Determination of toxic compounds in broiler chickens meat and its biological value was performed using  three days old culture of Tetrashimena piriformis of WH14 strain. 

While checking the chemical composition of broiler chickens muscle tissue we have found that under the influence of the iodide enriched vermiculture biomass significantly reduced water content in meat of the research chicken groups  and made 0.6% and 0.3% respectively.

A slight increase by 1.4% in dry matter content in muscle tissue of the 1st experimental group was determined. In addition, unreliable increase by 1.97% in protein content in these samples of the product was found. 

Fat content in muscle tissue of broiler chickens of the 2nd experimental group  was at the same level as the control one. In the samples from experimental group poultry meat fat content was lower by 3.2% compared to the control indices. 

A tendency of increase in glycogen mass fraction in poultry from the research groups was observed under the influence of iodine enriched vermiculture biomass. The difference compared to the control was 14.2% and 9.5% respectively.

Unreliable decrease in ash content compared to control was found out when analyzing the chemical composition of the research groups meat.

Thus, it was found that balancing feed for broiler chickens through adding iodine enriched vermiculture biomass does not cause deterioration of poultry meat chemical composition. On the contrary, it increases the nutrient content such as protein and glycogen, which in its turn, improves the nutritional value of meat as as humans nutrition. 

One of the methods of establishing the biological value of broiler chickens meat is using Tetrashimena piriformis culture. This body test is very sensitive to chemical and biological agents that would identify biological value and toxicity of meat of broiler chickens quickly. This method application allows to make  preliminary assessment of the presence in chickens meat toxic agents of chemical and biological origin in 1-2 hours (within 24 hours). Biological value of the product can be determined within 72 hours under using Tetrashimena piriformis strain WH14. 

Feeding broiler chickens with the fodder containing iodine enriched vermiculture biomass does not cause accumulation of the compounds that have toxic effects on Tetrashimena piriformis culture in the poultry muscle tissue. 

Counting Tetrashimena piriformis cells showed that 1 cm3 of the medium containing chest and thigh muscles homogenate in the control group chickens is within 8,28 x 104 and 8,85 x 104 individuals. 

It was found out experimentally that biological value of the pectoral and femoral muscles samples was higher compared with muscle tissue obtained from chickens in the control group under addition to feed broiler chickens iodine enriched vermiculture biomass (1st and 2nd research group). 

Cultivating cells of Tetrashimena piriformis on the nutrient medium with homogenates of thigh and chest muscles isolated from the experimental group broiler carcasses allowed us to obtain 11.4% and 5.1% respectively,  larger amount of cells compared with the control samples. 

Under adding homogenate of the second experimental group broiler chickens femoral and pectoral muscle the number of cells in 1 cm3 of medium was higher than in control samples by 2.0% and 4.4% respectively.

The research gives ground to say that the inclusion of iodine enriched vermiculture biomass into broiler feed does not cause accumulation of any biological or chemical toxic compounds in the chest and thigh muscles. In addition, iodine enriched vermiculture biomass additives increase the biological value of poultry meat as human food. 

Key words: Iodine, broiler chickens, feed, iodine enriched vermiculture biomass, muscle tissue, meat chemical composition, Tetrashimena piriformis.

The effect of phospholipids as a component of lecithin feed additives on nutrients digestibility in goose youngsters 

N. Ruban, V. Mykytyuk 
To improve the agricultural bird productivity is essential for increasing of meat production. This problem is a many-sided one and should be solved in different ways.
Domestic and international experience shows that improving of energy and nutritional value of mixed fodder with high content of grain cereals occurs due to its enrichment with biologically active substances. Their use has a positive effect on agricultural bird production by increasing the digestibility and use of nutrients from animal feed.
These additives include sunflower and soybean lecithins which incorporate such biologically active substances as phospholipids. They are the main structural components of cellular and subcellular membranes. Phospholipids are the only substances which due to including to the damaged cell membranes are able to restore their structure and barrier function.

Recently, scientists have been interested in biologically active substances such as phospholipids due to their ability to accelerate the exchange reaction in the body and to participate in differentiation and regeneration of biological membranes.

The results of publications have affirmed the normalization of the impact of phospholipids during their admission with food on lipid metabolism, the protein content in the liver, the activity of digestive enzymes.

The scientists have proved that the phospholipids presence in the diet had a positive effect on the meat quality of broilers, moreover it helps to increase live weight and decrease the cost of feed per unit of gain.

However, regarding the use of phospholipids as a part of lecithin in feeding of geese is necessary to conduct researching actions aimed at determining the effect on digestibility of nutrients and nitrogen balance. 

The experiment was carried out by groups of analogues. Accordingly, 200 geese had been selected at the age of one day, from which regarding the principle of analogues, one control and four experimental groups were formed. Groups of analogues being formed, the breed, age and live weight of geese were taken into account.

The experimental feeding of young stock geese was realized by complete mixed feed, with different content of lecithin.

The results of physiological experiment have found that different doses of sunflower and soya lecithin affect the nutrient digestibility of the diet of young experimental birds in different ways.

All experimental groups being fed the above-mentioned feed additives had a high coefficient of digestibility of nutrients. But in the context of research groups the second experimental group dominated, which consumed 0.4% of sunflower lecithin as a part of feed.

In order for measurement of intensity of metabolic processing in the body of birds the research for determination of nitrogen balance was conducting. The calculations showed that subject’s geese ate almost the same amount of nitrogen, which was fed with food.

However, separation of nitrogen from droppings of geese in the second experimental group was 2.5% higher comparing to the control and 16.5% higher from the third experimental group, 8.9% respectively with four and five research groups. 

Thus the addition of additive feed sunflower lecithin in an amount of 0.4% contributed to a better assimilation and digestibility of nitrogen in the body of young geese. 

So feeding young geese with complete mixed feed enriched with sunflower lecithin, which incorporates phospholipids, has a positive effect on digestibility of nutrients and nitrogen assimilation in the body. 

Key words: young geese, lecithin, nutrients, phospholipids, digestibility, nitrogen.

Productive and reproductive qualities of highly productive Holstein cows of the second lactation

A. Honchar 
After calving all subjects of Holstein cows were characterized by an extended period of synthesis and secretion of milk. The animals of the second (control) group had almost one lactation duration – 332 days. Highly productive group III animals were observed with longer lactation period, which was 346 days, that was more than in the same age and second (control) group at 3,91%. 

Subjects of second lactation cows were significantly different to each other in terms of milk production for the entire lactation period. So cows of II (control) group produced during lactation at 8051 kg 4% milk, while their peers and groups – 15,2 % less. This dairy animal performance in the third group was the highest and stood at 11625 kg 4% milk. The values were greater than the second (control) group and I, respectively, 30,7 and 47,6 %.

Animals of III group had a high level of milk production, Fat content in milk though inferior to the 0,04 % rate in the control group, but still dominated in absolute terms by 0,03 % of the value of the least productive animals and groups. 

Lactating animals had low rate milk protein, cows and second (control) group mass fraction of protein in milk was low and almost identical, and were, respectively, 3,32 and 3,33 %. In the third group of cows it did not exceed 3,26 %. This value is inferior cows index and second (control) group in absolute terms, respectively, 0,06 and 0,07 %. 

The most productive Holstein cows Group III were characterized by the highest rates of products like milk fat and protein. Thus, from these animals in lactation period it was obtained at 460 kg milk fat, which was higher than in animals of II (control) groups at 30,5 % and the corresponding value of the animal and the group – 47,8 %. Almost the same difference occured in terms of production and milk protein.

The functional activity of the body of cows for use in industrial technology largely determines the level of implementation of their productive capacity, which was highest in the third group of cows. 

The level of performance of Holstein cows second lactation was determined by the ability to high functional activity of lactating body. The highest level of synthesis and secretion of milk marked the third group of animals, the daily milk yield exceeding 45 kg, which was almost 1,7 times higher than in cows of the first group and 24,5 % mentioned analogues of the second (control) group. 

Reproductive performance of animals and II (control) groups were close and almost identical, despite the significant difference in productivity. Their insemination index did not exceed two units and averaged 1,9. This figure insemination index provided almost the same length of the service period, the value of which was about 98 days.

Highly productive group III animals demonstrated  the extended service period, the average value of which was about 
112 days, which was 11,9 % more than in cows of II (control) group. 

Low rate of reproductive ability was inherent for highly productive cows calving second Group III, in which it averaged 0,93, the same at 3,23 % yielded unparalleled value second (control) group. 

Thus, in the second lactation cows due to the hormonal stimulation of estrus and ovulation synchronization the inverse relationship performance levels and reproductive function was clearly apparent. 

Key words: live weight, average daily milk yield, functional activity , milk fat, milk protein, the service period.

The catalase activity and ceruloplasmin content in rabbits plasma and liver

S. Tsehmistrenko, M. Fedorchenko
The antioxidant system (AOS) plays an important role in animals’ organisms. It prevents the negative impact of oxygen active forms (AFO) and lipid peroxidation products, which destroy biological cell membranes. Reactive oxygen (O2--, OH--, RO2, OH2, H2O2, etc.) in addition to its positive action (vascular tone regulation, cell proliferation, prostaglandins synthesis) causes proteins restructuring through peroxidation, causing acid residues modification and biological activity loss.

Reactive oxygen is continuously formed during the substrates oxidation in animals cells. The free radical oxidation intensification, processed under the influence of AFO, causes lipid peroxidation increase (LPI), proteins oxidative modification, nucleic acids and carbohydrates degradation, causing cells structural and metabolic abnormalities. The process initiator in most cases is OH, which is able to separate hydrogen atom from organic compounds to form organic free radicals (RH + OH → R- + H2O). A free radical is a molecule with an unpaired electron in the outer orbit, making it unstable and reactive.

The catalase and ceruloplasmin content study is important in the antioxidant organism defense study.

Antioxidant system helps to identify critical, in physiological and biochemical terms, development periods, to stimulate the organism adaptogenic, productive and generative possibilities.

During the study it was found that in 15-days old to 60-days old rabbits CAT daily activity increased significantly. The highest catalase activity was in 60-days old rabbits and made 558,3 ± 6,50 mAbs / ml. Further, from the 75th to the 90th day possible catalase activity decline in plasma was noted (p<0,01).

The ceruloplasmin content was the lowest in one-day old rabbits, and then increased significantly (p<0,001) until 45-days compared to the previous period. Starting from 45-days age the reductoin of security activity was noted until 75 day. Starting from 75 th to 90 th day the re-growth was revealed. The highest CB content was in 45days old rabbits. In particular, there was a reliable increase by 65% compared with the 30 days old animals (p<0,001).

During the study of blood plasma catalase activity in different rabbit breeds it was found that the activity was the highest among 90-day old animals of Californian breed and it made 502,16 ± 11,09 mAbs / ml. Catalase activity in rabbits blood plasma of Californian breed was higher by 3.5% compared with New Zealand, 4.8% – of Soviet Chinchilla and 1.5% – compared to silver one.

Ceruloplasmin content was the highest in rabbits plasma of Soviet Chinchilla breed and was 401,6 ± 9,60 mAbs / ml, which was higher by 22.4% compared with New Zealand, at 28.1% – of California and by 30% – from Silver. Thus with the obtained  research results data, we can conclude that the catalase activity in different rabbit breeds was displayed differently.

The investigated enzymatic activity parameters in rabbits blood plasma of all ages and breeds are within the physiological norm.

The free radicals neutralization in the 90-day old rabbits blood plasma of Californian breed is caused due to catalase activity in less degree due to ceruloplasmin while in Soviet Chinchilla rabbits mostly due to ceruloplasmin.

In the 90-day different breeds rabbits liver revealed that the catalase activity as well as in their plasma was the highest in California breed.

The catalase activity in the Californian breed rabbits liver was higher by 5.7% compared to the Soviet Chinchilla, by 2.5% – compared to New Zealand and 1.5% – compared to Silver.

In determining the ceruloplasmin content in the liver it was found that it was the highest in New Zealand rabbits breed and was 1,3 ± 0,13 mg / g of tissue, which was higher by 85.7% compared to Californian, 18.2% compared to Soviet Chinchilla and 30% – compared to Silver.

The study have found that the efficient organism enzymatic antioxidant defense system is functioning due to the main enzymes, of which  catalase and ceruloplasmin are very important for the rabbits body normal functioning.

Key words: catalase, ceruloplasmin, antioxidant system, blood plasma, rabbits.
Biochemical parameters of blood of pigs in the complex action of the probiotic with the enzyme preparation

О. Сhernyavskyi , S. Babenko, M. Slomchynskyi

The results of hematological studies have shown that the blood of all animals tested was within physiological norms, which indicates normal clinical condition of the animals and the optimal course of biochemical processes. 

When studying the concentration of total protein and its fractions in the blood serum of experimental pigs on the 90-th day of the main period of experience revealed a small increase in the 2-nd, 3 rd, 4-th and 5-th experimental groups 10.9, 6.2 (P<0.05), 6.0 (P<0.05) and 8.8 % (P<0.05), respectively. On the 150th day of the main period of experience, the content of total protein in the blood of pigs of 3rd experimental group was significantly higher by 11 % (P<0.05) than of the control group. In animals of the 2nd, 4th and 5th experimental groups a tendency to increase the total protein content in serum 7.7, 6.8 and 6.5 % respectively to the control was observed but the difference was not significant. 

The increase of total protein in the serum of pigs related to the activity of aminotransferases, because these enzymes reflect the functional state of the liver and  are involved in the processes of transamination. 

The use of Protecto-Active and Maceraza in feeding pigs experienced tread, contributes to the increase in aspartate aminotransferase activity in the range from 0.63 to 0.75 mmol/l×h (P<0.05) on the 90th day of the main period of the experience and from 0.69 to 0.79 mmol/l×h(P<0.05) on the 150th day. The activity of alanine aminotransferase was also increased in the range from to 1.24 to 1.41 mmol/l×h on 90th day of the basic period and between 1.50 to 1.64 mmol/l×h on the 150th day of the experience.

However, it should be noted that the average content of total protein and its fractions in blood serum AsAT and AlАТ in all groups were within physiological norms, which may indicate a harmless effect of study preparation on the animal. 

The results of biochemical studies of blood indicate the likely increase of glucose level in blood serum on the 90th day of the main period of the experience in pigs of the 4th and 5th experimental groups, respectively, 13.6 (p<0.05) and 18.2 % (p<0.05), and in the animals of the 2nd and 3rd experimental groups, this rate was, respectively, at the level of 2.5 mmol/l, although the significant difference was not detected. On the 150th day of the experience the increased levels of glucose in serum were observed in pigs of the 3rd and 4th experimental groups, respectively 15.2 (P<0.05) and 12.1 % (P<0.05), whereas in the blood of the animals of the 2nd and 5th experimental groups, the glucose concentration increased respectively by the same amount and reached the level of 3.6 mmol/l, which was 9.1 % more than the control group.

The content of Calcium in the serum of pigs of the 2nd, 3rd, 4th and 5th experimental groups on the 90th day of the main period of the experience was higher, respectively, 4.5 and 9.1 %, than in control. On the 150th day of the experience Calcium in experimental groups increased and was higher than the control 14.3-19.0 %.

On the 90th day of the main period of the experience, the content of inorganic Phosphorus in the serum of all groups of pigs was at the same level (1.2 mmol), whereas on the 150th day of the amount of Phosphorus in the blood increased to 1.5-1.8 mmol/l. 

So, it can be noted that all changes of biochemical parameters of blood, in addition to corresponding changes in the amount of glucose were not statistically significant and did not extend beyond the physiological norms, although there was a trend to increasing levels of Calcium and Phosphorus in blood serum.

Feeding pigs on Protekto-Active and enzyme preparation Maceraza do not have any negative impact on blood biochemical parameters. The pigs of the experimental groups showed a slight increase in the concentration of total protein, glucose, Calcium and Phosphorus in serum and contributed to the increase in the activity of AsAT and AlAТ compared with the control group. It should be noted that these figures do not go beyond the physiological norms.

Key words: pigs, forage mix, probiotic Protekto-Active, Maceraza, blood biochemical parameters.

The feeding efficiency of organic origine trace elements for Holstein cows

A. Havturіna, V. Bomkо

In Ukraine there is a number of geochemical provinces, characterized by lack of certain trace elements in soil, forage, animal products and animals. Therefore, feeding farm animals to supplement scarce micronutrients, use various premixes. Low absorption of micronutrients from chlorides, sulfates and oxides increases the risk of environmental pollution by heavy metals because they stand out more from the body than it absorbed.

Therefore, a means of improving the use of micronutrients animal body is to increase the use of livestock minerals in organic form such as Bioplex® foreign production and mixed ligands complex domestic production.

Foreign and domestic scientists proved that salt of micronutrients, particularly sulfate and carbon dioxide, when mixed with vitamins accelerate the destruction of the latter, therefore trace elements introduced into premixes as a chelate compound. Chelated connection element with glycine, methionine or histidine greater in feeding animals than sulfurous compounds.

Thus, the introduction of premixes chelating preparations can be directed to influence the different levels of metabolism in order to maximize the productivity of animals as chelate compounds in animals plays an important role in metabolic processes.

The purpose of research is to experimentally study the formulation of improved zonal premixes for highly productive Holstein cows using foreign production mineral supplements with organic forms of Zn, Cu and domestic mixed ligands complexes of Zn, Cu and Mn with large-scale study of their impact on performance, metabolism, product quality and economic efficiency.

For experiments on the basis of analogues there were selected three groups of Holstein breed cows with 10 heads in each. Cows of different groups in the preparatory and experimental periods were fed with the same diet. The difference was that within 70 days of experimental period, the cows of the 1st control group fed premix was composed by Zinc sulfate, Copper sulfate, Manganese sulfate, Cobalt sulfate, sodium selenite, and cows of the 2nd experimental group – instead of sulphates of Zn, Cu and Mn fed Bioplex® Zn, Cu and Mn, the cows of the 3rd experimental group – mixed ligands complex of Zn, Cu and Mn. Research cows received the same amount of pure Zinc, Copper, Manganese, like cows of the 1st control group.

The use of different sources of trace elements in feeding of Holstein cows within 70 days of lactation, has provided a direct relationship of milk production of these indicators. The highest natural milk yield during the experiment were cows in the experimental group in which diet deficiency of trace elements Zn, Cu and Mn provided by organic compounds of foreign and domestic production. Cows research groups dominated by cows in the control group on average daily yields of natural milk by 3.5 and 3.1 kg, or 10.5 and 9.3 %.

In milk of cows research seen as an unambiguous increase in fat content to 0.05–0.06%. Therefore, preference for average daily milk yield of 4% fat content was also significant compared with the control group and was in the 2nd experimental group 3,5 kg or 12.24 %, in the 3rd experimental group – 3.2 kg or 11.19 % and was significant (P<0,001).

In milk of cows research groups compared with the control, although not too noticeable, but definitely increased protein content (3,13-3,15 against 3.12% in control).

An analysis of the experimental data from cows in the control group on 70 days of the experiment received 2338 kg milk natural fat content, and the 2nd and 3rd research groups – respectively, 245 and 220 kg or 10.5% and 9.3 % greater.

During the period of the experiment, the lowest cost of feed per 1 kg of milk fat 4% share seen in the experimental group of cows were fed rations with trace elements of organic origin. They were on 0,095–0,88 feed units or 12.2 and 11.2 % less than the control group.

The best indicators of milk production of cows and lower the cost of feed per unit of output were obtained in experimental cows due to use of organic origin trace elements, such as Bioplex® Zn, Cu and Mn and mixed ligands complex of Zn, Cu and Mn.

Key words: highly productive cows, ration, premix, minerals, sulfates, mixed ligands complex of Zn, Cu and Mn, milk productivity, feed cost.

Nanocomposite influence on functional indicators of plant origin protein preparations 

S. Ivanov, V. Pasichniy, I. Strashynskyi, О. Fursik

Given the lack of meat raw materials and the desire to reduce the cost of production the availability of alternative sources of protein are important for the meat industry. One solution to this problem is to find ways to improve the functional and technological parameters and structural-mechanical properties of soy protein.

We consider the use of silica (SiO2) type A 300 with a particle size (60%) of about 10 nm as the main structuring additives in this work.

After analyzing protein preparations markets we selected the following plant origin proteins: soy isolate "Pro-Vo 500 U" (hereinafter – isolate); soy concentrate "Pro-Vo KM" (hereinafter – concentrate); soy texturate "Pro-Vo Tex PU 35" (hereinafter – texturate); concentrated soy protein GS8100 (hereinafter – protein).

To confirm or refute technological data regarding the degree hydration of protein preparations there were selected next degrees of hydration – 1: 2, 1: 4 and 1: 6. Hydration was performed as recommended by manufacturers and while measuring the water content, ability to bind moisture and pH value.

The next step was to study the influence of food additive silica (E551) on the functional and technological parameters of protein and on the stabilization of system. 
The results of studies with regard to the rational value of ability to bind moisture by 85%, indicated that the addition of silica in amount of 0,3% increases the value of ability to bind moisture on average by 3,6 ± 0,1%. This supports the hypothesis that the silicon nanoparticles can join the peptides and proteins. The largest increase ability to bind moisture is fixed for isolate and concentrate and protein showed decline of hydration. This indicates that for isolate and concentrate the use of higher hydration level is logical. 
Presented protein preparations are used in the manufacture of boiled sausages and sausages. Their production technology involves heat treatment with 72 оС temperature in the center of the product. It was therefore investigated the change of ability to bind moisture by hydrated protein preparations after heat treatment with the addition of silica and without the addition silica in the amount of 0,3%  gel weight. 

Research results, indicating ability to bind moisture by hydrated proteins after heat treatment, suggest that the introduction of silica into the soy concentrate and isolate in the same amount increases ability to bind moisture by 6,3%. This is almost twice better to the average value for the hydrated protein without heat treatment. This demonstrates the expediency of introduction E551 food additive in soy protein preparations.

Effective viscosity of protein preparations with silica increases compared to protein preparations without silica. This indicates positive effect of additive E551 on the structural-mechanical properties of hydrated proteins.
Research results of indicators emulsion stability and emulsifying ability to soy isolate and concentrate indicate increasing these parameters in samples with silica in the hydration of 1: 4 and 1: 6 by 6% and 9% respectively. For protein it is the opposite: when introduced the silica decreases emulsion stability and emulsifying capacity, the product is stratified. This is caused by destruction of fat-protein-water system, which is associated with a specific chemical composition of the drug.

In this work we investigated the functional properties of protein preparations of plant origin: soy isolate "Pro-Vo 500 U", soy concentrate "Pro-Vo KM", soy texturate "Pro-Vo Tex PU 35" and soy protein GS8100. It was found that the highest functional and technological indicators showed soy isolate "Pro-Vo 500 U" and soy concentrate "Pro-Vo KM", which are synergists with the food additive E551. Further work in the direction of formation food compositions for meat products, are being performed with the use of silica (SiO2) and soy concentrates and soy isolates. 

Key words: protein preparations, silica, functional indicators, structural-mechanical properties, heat treatment.

Effective enzyme feed additives for pigs

V. Bolokhovskyi, O. Melnychenko

Enzymes are specific proteins located in each cell of an animal organism. They purposefully affect biochemical reactions, changing their speed, thereby regulating metabolism processes. As biological catalysts, enzymes are much more efficient than inorganic catalysts. The main distinctive feature of enzymes as catalysts is that they are able not only to speed up the chemical reactions dozens of times, but also to catalyze selectively only certain substrates.

Enzymes are biologically active substances that do not accumulate in an organism, do not pollute the environment, positively influence the transformation of energy and nutrient substances of the fodder into animals products.

Besides, enzymes reduce the action of anti-nutrient factors of fodder. Domestic fodder for pigs contains about 15-65 % of barley, it has increased amount of anti-nutrient factors. 

Pectin is one of the anti-nutrient factors. Pectin in its turn prevents digestive enzymes in the gastrointestinal tract to hydrolyze proteins, lipids and carbohydrates concentrated in the fodders. Thus, transformation of the nutrient substances of the fodder into animals products is decreased.

An effective method to reduce the action of anti-nutrient factors of the grain crops, including pectin, is addition of the microbial origin enzymes with pectolytic (macerating) action to the content of fodders. These enzymes complement enzymes of the gastrointestinal tract, as enzymes that are able to hydrolyze pectin compounds that are absent in  saliva, gastric and intestinal juices.

A feed additive with pectolytic action "Matseraza-BTU" is produced in Ukraine by the company BTU Center in the town of Ladyzhyn, Vinnytsya region. 

The application efficiency of different doses of "Matseraza-BTU" enzyme preparation was studied on four peer groups of piglets of large white swine breed at the breeding farm of the state experimental company Artemida in Kalynivka district, Vinnytsya region.

There were 15 young pigs in each group with the initial live weight of 55 kg.

After the 15-day levelling period the animals in the first study group received the enzyme feed additive "Matseraza-BTU" in the amount of 0.1 kg per 1 ton of grain mixture, in the second study group – 0.2 kg/t, in the third study group – 0.3 kg/t.

The main period lasted 90 days; the feed additive was added to the mixed pig feed. The control group received mixed pig feed without enzyme feed additive. The feed was concentrated in all the groups.

Studies have shown that feeding young pigs with the enzyme preparation "Matseraza-BTU" in different doses gave positive results. Thus, in case of the preparation dose in the amount of 0.1 kg per one ton of mixed pig feed, the average daily weight gain is increased by 19.7 grams or 2.3 %; with the doses of 0.2 and 0.3 kg per one ton, this rate rises to 60.6 g and 
62.0 g, or 7.0 % and 7.2 % (р≤0.05). 

In accordance with the increase of average daily weight gain in animal study groups the increase in live weight at the end of the experiment was respectively higher by 1.7 %, 4.5 % and 3.3 % in the first, in the second and in the third groups, compared to the control index.

It was proved that under the influence of feed enzyme in the first, in the second and in the third study groups the absolute weight gain respectively increased by 2.2 %, 6.9 % and 7.1 %.

Inclusion of "Matseraza-BTU" in the amount of 0.2 and 0.3 kg per one ton of mixed pig feed leads correspondingly to a decrease by 6.8 % and 7.1 % in the fodder expense per one kilogram of weight gain, thus proving increased transformation of nutrient substances of the fodder into products.

Besides productivity there is also scientific interest in determining  haematological data in pigs under action of the pectate transeliminase complex.

After feeding pigs with the mixed pig feeds containing "Matseraza-BTU" in the amount of 0.2 and 0.3 kg/t the haemoglobin level in the blood of pigs has increased respectively by 2.6 % and 3.3 %. However, the difference had a character of tendency.

There was a slight increase in red blood cells in the study groups where the animals were fed with mixed pig feeds with high content of "Matseraza-BTU". Thus, in the second study group the erythrocyte number increased by 8.9 % under action of the feed enzyme, compared to the control group. Under action of the enzyme in the amount of 0.3 kg per one ton of mixed pig feed the erythrocyte number increases by 12.5 %. However, in both cases, the difference was not reliable.

The addition of 0.2 kg/t of "Matseraza-BTU" to the mixed pig feed allows to increase the weight gain of growing pigs by 4.5 %, or to get by five days faster the 110 kg weight of pigs.

Key words: feed additive, Matseraza-BTU, enzymes, pigs, growth, productivity.

The improvement of the system of early weaning of lambs with the use of immunomodulator “KAFI”

M. Zakusilov, O. Pacelya 

The article deals with working out of the system of early weaning of lambs from ewes at the age of two months using the specialized immunomodulating preparation “KAFI”. 
There is generally used 4-month’s standard period of lamb growth under the ewes in sheep farming. However it was established that the highest milk productivity of ewes was observed in the beginning of two months of lamb growth. And in the third and fourth months of lactation the amount of produced milk was only 15-20% of the total produced milk over all period. Because of this there is a need for earlier weaning of lambs from their ewes.

In some developed countries where much attention is paid to sheep farming (the United Kingdom, Australia, Canada etc.) there are advances in scientific research in this aspect. Such scientists as M. Gaisford and R. Larch note about the feasibility of carrying out the specific techniques used for early weaning of lambs from ewes not only to produce the lamb, but also for the next intensive rearing of breeders.

The aim of our research is to develop methods of early weaning of lambs from ewes at 2 month’s age with the use of specialized preparation “KAFI” and to study the possibility of the next intensive use of these animals in sheep farming.

Earlier we have used the complex “trivitamin ADE” for the lambs but in the latest developments of scientists of Bila Tserkva national agrarian university it was proposed to use the specialized preparation “KAFI” for lamb feeding. This preparation can significantly improve the resistance of a young body at this unsuitable period of growth. And we should note that this preparation has never used before.

The scientific experiment was taken at the sheep farm where in March there were selected 40 purebred rams of Prekos breed at the age of two months and were created four groups by the analogy principle (three experimental and one – control). After the weeks surge period the animals have been taken from their ewes and carried them the preparation “KAFI” by intramuscular injection. Then from two to four months age all the lambs were grown in the same conditions of feeding. And after the age of four months the rams of all the groups were fed by the standard feeds and were slaughtered for meat at nine months.

During the experiment it was established that the most intensive growth have the lambs of 3 and 4 of experimental groups. Their live weight at the age of 4 months was average 27.45 kg against – 24. 40 kg at the control one that is more than12,5%. And also the animals of the experimental groups were characterized by better growth. We have noted that clinical parameters of the condition of lamb body at the period of early weaning of ewes during the use of the preparation “KAFI” were within normal limits for healthy animals.

The studies in the animal productivity showed that the largest wool clip was from rams of the third group relative to the control one and was 3.2 kg that is more than 0.70 kg or 28% more than at high reliability level (P>0.99). The highest parameters of productivity were noted at the animals of the third experimental group. The carcass weight was 27.6 kg that is more than 6.7 kg or 32% against the control one (at very high reliability – P>0.999). And the meat was characterized by better quality.

Thus explored scheme of rams growing for meat under the early weaning and special preparation “KAFI” allows to receive high rates of their growth and development, high level of wool and meat productivity with absolute safety of lambs.

Key words: young sheep, wool, sheepskin, preparation “KAFI”.

Dependence of 137Cs and 90Sr water concentration on sediment radionuclide pollution level in fish breeding ponds of the Tarashcha district, Kyiv region

V. Skyba, V. Gerasymenko

Exploring the ways to improve specific activity of 137Cs and 90Sr in fish ponds water is an important and urgent  radioecology issue. After use, water with dissolved radionuclides from the floodplain and  fish ponds is discharged into the river and carries 137Cs and 90Sr downstream, leading to pollution of new territories, waters and aquatic organisms.

The aim of the research was to clarify the relationship between the current contents of 137Cs and 90Sr in bottom sediments and fish ponds water, located in the zone of guaranteed voluntary resettlement. To achieve the goal, it was necessary to determine the radionuclide content in sediments and pond water and conduct mathematical calculations of linear dependence on the content of 137Cs and 90Sr in specified components of aquatic ecosystems.

Sediment plays an important role in the process of accumulation and migration of 137Cs and 90Sr in fish ponds. The mobility of some radionuclides in sediments significantly differs. If 137Cs is held firmly in the upper sediment, 90Sr is very mobile and can be desorbed from top soil, thereby increasing its concentration in water. The lack of a strong relationship with 90Sr bottom sediments cause the desorption of its upper layer, which determines the ability of a large migration of radionuclides in the water. The main route of migration of 90Sr in low flow waters is its sorption or desorption of surface sediments. Ion exchange sorption mechanism involving calcium is typical for 90Sr. Due to the fact that the different sediment is characterized by unequal physical and chemical properties, the concentration of 90Sr is different by area. Strongest 90Sr is held in peaty and silty soils.

The study was conducted on fish ponds of Tarashcha district, Kyiv region in conditions of the third zone of radioactive contamination area. Results of the research activity of 90Sr and 137Cs in the 0 – 20 cm layer of sediment fish ponds, showed that the bottom layer has uneven contamination. Specific activity of 90Sr and137Cs varied within wide limits.

In particular, the lowest activity of 90Sr and 137Cs were sediment pond number 6, wherein the activity of 137Cswas 20.93 Bq / kg and 90Sr – 8,67 Bq / kg.

The content of 90Sr and 137Cs in the sediments increased down the cascade of ponds and the highest activity was determined in the sediment of pond №1: 137Cs – 114,99 Bq/kg and 90Sr – 19,37 Bq/kg. Then the activity of 137Cs and 90Sr in sediment decreased in pond №1b was 28.53 Bq/kg for 137Cs and 10.24 Bq / kg for 90Sr.

We considered whether there is a link between the levels of radioactive contamination of the upper 20-cm layer of sediment and concentration of radionuclides in the water. Concentrations of 137Cs in water ponds located in the resettlement zone were almost the same, but the level of sediments contamination varied within wide limits.

Even pollution of water masses of certain ponds with 137Cs can be explained only by the source of water supply. In addition, according to the different studies, about 96% of 137Cs in sediments exists in a fixed form, which is insoluble in water, and hence the activity of 137Cs in water is 2-5 times lower than 90Sr. Therefore, we did not record any significant effect on sediment 137Cs concentrations in water.

We had marked a significant difference in the content of 90Sr in both separate ponds of water and sediment. In ponds with higher levels of 90Sr activity in bottom sediments, and the higher the level of its activity in the water. The highest activity of 90Sr was in water pool number 1 – 8.49 mBq/l, where activity in the sediments is 19.56Bq/kg, which were the highest compared to other ponds. The lowest activity of 90Sr was in water pond number 6 – 3.31 mBq/l, the activity in the mud was on average 8.67 Bq/kg. Thus, there is a direct linear relationship between the activity of 90Sr in water and sediments.

These features of activity of radionuclides in the pond water were due to the different mobility of 137Cs and 90Sr in bottom sediments. 90Sr, unlike 137Cs, is always moving and doesn’t settle in soil and biota, it can be quite easily desorbed from the bottom sediments, resulting in higher activity in water than 137Cs.

Our research has shown that сontamination of sediment in Tarashcha district Kyiv region  fish ponds cascade is uneven. The level of accumulation of 137Cs and 90Sr in the sediments is directly proportional to their type. The activity of 137Cs in the water pond zone of guaranteed voluntary resettlement averaged 1,64 mBq/l, and 90Sr – from 3,31 to 8,49 mBq/l. Sediment significant effect on the activity of 137Cs in the water have been recorded, which can be explained by the fact that the sediments of about 96% 137Cs contained in a fixed form that does not dissolve in water. Thus, the activity of 137Cs in water is much lower than 90Sr. The specific activity of 90Sr in water ponds in this area 2-5 times higher than 137Cs. There were direct linear relationship between the specific activity of 90Sr in water and bottom sediments.

Key words: cesium-137, strontium-90, zone of guaranteed voluntary resettlement, fish ponds, radiation pollution, sediment.

Feed additive VAMFK and its influence on laying hens metabolism  

O. Orischuk 

Feed additives for complete nutrition play an important role as productivity support, stress prevention and, ultimately, as a tool to create an effective production. Various components of the diet are added to feed not only because of their nutritional value yet due to certain zootechnical performance.
The widespread use of fats in feeding poultry, including laying hens, is caused by their high energy value. This explains the positive effect of additives of vegetable fats in the diet of laying hens on their egg productivity, and in general on economic characteristics in growing birds. I. Ionov, M. Sychev, V. Egorov and others indicate that the enrichment of poultry diets by fats can increase the body energy supply, necessary for better productivity. Almost all poultry rations in the developed countries contain 2,6% of feed fat.
The aim of the investigation was to study the efficiency in mixed feed for laying hens of fodder additive VAMFC made with the addition to its content of dry palm oil and its influence on digestibility of main nutrients of daily diet, nitrogen balance and productivity.
To achieve this goal a scientific and economic experiment was made in the conditions of private production company "Agrocentre" of Dnipropetrovsk region. Selection of laying hens for scientific experiment was conducted by VNDTIP method. For the experiment, four groups of laying hens of cross "NOVOgen braun" were selected, with 50 heads in each, formed on the basis of analogues, including age, live weight and productivity.
The objective of our research was to study the influence of VAMFC on digestibility of nutrients in mixed feed for laying hens. The results of chemical analysis of vitamin-mineral-amino acid-lipid complex were obtained in the laboratory of feed zoochemical analysis at the department of Feed technology and animal feeding. We have found that 1 kg of VAMFC contains 2,11 MJ metabolizable energy, 28% crude protein, 3,9% crude fiber and 45,3% crude fat.
As the experiment result, it was found that for the digestibility of dry matter laying hens from II, III and IV research groups dominated the control one by 2,86 %, 4.6 % and 4,81 % respectively. The same situation was observed for digestibility of organic matter. The difference of digestibility coefficients for organic matter between II, III and IV experimental groups and the control one was 2,54 %, 4,73 % and 5,1 %.
The inclusion of feed additive in to the mixed feed for laying hens resulted in  increase of digestibility coefficients of crude protein and crude fat. Thus, laying hens from the II, III and IV research groups exceeded the birds from control group for crude protein by 4,5 %, 7,5 % and 6,0 % respectively. The highest digestibility of crude fat 88,40 % was noted in hens of IV experimental group compared with 79,86 % in the control one, that is more by 8,5 cu.
As it’s known, in addition to digestibility and feed efficiency, significant attention is paid to nitrogen, especially protein, as one of the most important factors to ensure high level of laying hens productivity. Analysis of the data showed that nitrogen balance was positive in all groups, but in the body of the hens from research groups it retained the most of its quantity. In laying hens from II, III and IV experimental groups compared with the control, reserving nitrogen was higher by 28,9%, 54,0%, 43,4% or 0,22 g, 0,41 g and 0,33 g accordingly. At the same time the laying hens from experimental groups compared with the control counterparts, thanks to the introduction of feed VAMFK, used 0,12-0,27 g or 4,5-10,0 % nitrogen. 

Thus, as our research has shown, the use of vitamin-mineral-amino acid-lipid complex in the diets of laying hens had a positive effect on digestibility of essential nutrients, leading to higher productivity of poultry research groups.

Key words: laying hens, feed additive, palm fat, diet, productivity, digestibility, nitrogen.

Efficiency of use of copper mixed ligand complex in feeding piglets

S. Dolid, V. Bomko
Mineral elements play very important role in the adequate animal feeding, including suckling piglets, due to their active part in metabolism, providing normal functioning of all inner organs, muscles and nervous system. 

Absence or lack of some mineral elements, and violation of their correlation results in the decline of efficiency use of ration nutrients and, as a result, in the productivity decline.

The adequate feeding of suckling piglets in most economies of Ukraine is provided by the before started mixed fodders of the imported production that results in the increase of pork prime cost. In addition, the traditional sources of microelements in these mixed fodders are mineral salts as sulfate and chloride compounds which bioavailability amounts 12-35% that results in contamination of environment by heavy metals, and the crystallized water that is contained in the molecules of sulfates in composition of premixes, destroys vitamins and other biologically active substances. 

To reach high level of the productivity of animals on condition of maintenance of their health and obtain ecologically clean products is impossible without providing animals with biologically-active substances. In this connection in recent years much attention is paid to study the influence of different vitamin-mineral additions of organic origin on the productivity of animals.

The rate of microelements uptake increases with the use of forage additions with the organic origin microelements. The representatives of such forage additions are mixed ligand complexes of microelements (chelates), added to the composition of mixed fodders. Adding such mineral additions to the mixed fodders for pigs gives perceptible economic effect that is seen in productivity increase and improvement of feed nutrients uptake, however their influence on the growth of animals and slaughter indices are studied not enough.

While adding to mixed fodder the metal organic addition of copper the methods of weight dosage and multistage mixing were used. During investigation there were studied growth, absolute and average daily gain of pigs live weight, and their slaughter indices were calculated.

One of the leading and at the same time integrating indices that characterise the state of metabolic processes and their anabolic orientation for introduction of copper mixed ligand complex is live weight index.

For the estimation of animals on precocity and live weight it is necessary to know how corresponding indices change during different periods of development. In zootechnics one of such indices, that characterizes economic and physiology precocity is absolute live weight increase.  

During 3-15 days period the absolute live weight increase of tested groups piglets differed little from the control groups.

During basic experiment period of 3 to 28 days age, the absolute live weight increase of animal of all tested groups exceeded the control index.

So, in the piglets of Large White breed by absolute increase the fifth tested group showed the best at the doses of 2,72 gr/t copper mixed ligand complex  of the mixed fodder; in the piglets of Landras breed is the fourth tested group – 5,45 gs/t of mixed fodder; in three- and four breed hybrids is the third tested group containing 10,9 g/t copper mixed ligand complex of mixed fodder. Thus, advantage of suckling piglets on this index as compared with the analogues of control groups presented, accordingly 12,7% ( р<0,001); 10,5% (р<0,01); 8,4% ( р<0,01) and 6,5% (р<0,05).

By the absolute increase index it is impossible to compare the intensity rate of piglets growth as it is impossible to set interconnection between the animal weight and growth intensity. Therefore animal growth rate is determined by a relative increase.

At the age of 3-15 days, piglets of tested groups in the first and the second scientific-economic experiments prevailed the control analogues by the growth intensity rate that depended on the form of copper feed and piglets breeds. So, the greatest index of live weight relative increase was determined in piglets of the 5-th, the 4-th, and the 3-d tested groups, and this advantage presented in relation to control, accordingly, 16,5% (р<0,01); 14,9% (р<0,05); 12,0 and 11,7 %.

In the next age period (15-28 days) advantage on the relative increase of live weight was saved in the first scientific-economic experiment in the piglets of the 5-th and the 4-th tested groups as compared with the animals of control group and presented accordingly, 1,5 and 5,0%  and in the second experiment – in the animals of the third tested groups – 2,0 and 3,1%.

The greatest index of relative increase of live weight during all investigation period (3-28 days) was determined in the piglets from the 5-th tested group of Large White breed, the 4-th group Landras breed and in the 3-d group of piglets of three- and four breed hybrids with dose of copper mixed ligand complex at 2,72 g/t; 5,45 and 10,9 g/t of mixed fodder. These indices exceeded control, accordingly by 32,8%; 34,7; 29,5 and 25,1% that specifies to more intensive growth of piglets from the tested groups. 

Key words: piglets diets, performance, digestibility, mixed fodder.

Feed use efficiency of mixed ligands complex of cobalt in high producing cows

O. Smetaninа, O. Kuzmenko 

Cobalt is necessary for plant and animal life. It regulates the protein, carbohydrate and mineral metabolism; plays an important role in redox processes; increases the body use of amino acids for protein synthesis. Cobalt is essential for hematopoiesis. Excess cobalt in practical terms is unlikely range between toxic and dozes element wide. The toxic dose of cobalt exceeds the rate of several hundred times. 

Cows in the experimental and preparatory research periods were fed at the same rations. The difference in feeding consisted in the following: during the research period within 80 days, the cows of control group were fed on preparation period premix composed of zinc sulfate, copper, cobalt, sodium selenite, and research group cows were fed on mixed ligands complex of cobalt instead of cobalt sulfate feed additive. Animals ate feed with gusto and no changes in their behavior were noticed.

The first group of test animals served as a control group consuming the concentrated food containing cobalt sulfate in an amount of 8.9 grams per ton of food containing 1.85 grams of metal. The 2nd experimental group of cows was given the fodder in which mixed ligands complex of cobalt replaced cobalt sulfate, but the concentration of the metal remained at the level of the control group. The 3rd experimental group cows were fed in 75.0% cobalt form compared to the animals of the 2nd experimental group, the cows of the 4th one – 50%, and 5th one – 25%.
This diet provided all necessary nutrients, but supply of crude protein, starch and sugar was 98%, 94.8 and 85.2%, respectively. Despite the presence of experimental diets the cows were fed on premix, the rate of trace elements in the diet lacked: instead of 20.85 mg cobalt per 1 kg of food, it was 1.85 mg. Therefore, the need of the animals in this element we provide by giving inorganic feed additives to cobalt sulfate and organic – mixed ligands complex of cobalt. 

 Changes in the productivity of highly productive cows by feeding them diets with different content mixed ligands complex of cobalt had been studied.

In the preparatory period within the first 20 days of lactation, the cows of the control and experimental groups hardly showed any difference in average daily milk yield. During the days of lactation the average daily milk production increased due to increasing the duration of lactation and improving the consumption of diets containing mixed ligands complex of cobalt. Thus, the highest average daily milk yield of natural fat cows had  the 3rd experimental group that consumed as part of a mixed ligands complex of cobalt in an amount of 75% of the concentration of metal that dominated counterparts in the control group on this measure, respectively, 4.4 kg (r≤0.01), or 9.7%. The cows of the 2nd, the 4th and the 5th research groups concerning average daily milk production of natural fat counterparts dominated control respectively, 2.1 kg, or 4.8%; 3.2 kg or 7.1% (r≤0,05); and 1.3 kg, or 2.9%. During the period of the experiment, the fat content of milk from the cows of the 3rd experimental group exceeded the fat content of milk from the cows in the control group and 0.03% in terms of milk 4% fat hope was 3649.7 kg, 10.8% (r≤0,01) higher milk yield of cows in the control group subjects. As regards the protein content in milk from the cows of the groups there was no significant difference observed. 

Thus, feeding cows diets with highly concentrate in animal feed premix which contained organic additive mixed ligands complex of cobalt led to the increased production of cows of the 2nd-5th research groups during the first 100 days of lactation, respectively, 5.1%, 10.8 (r≤0,01), 7.8 (r≤0,05) and 3,0%. 

The studies indicated that the level of milk production increased due to different content of organic-mineral supplements of the mixed ligands complex of cobalt, and the cost of food per 100 kg of milk decreased. It should be noted that the greatest advantage had been noted in the cows of the 3rd experimental group, because the diet contained 75% mixed ligands complex of cobalt. 

Feed consumption per 1 kg of milk fat content of 4% was within 0,85-0,94 food units and 93,2-103,2 g of digestible protein. However, the lowest rate of 0.85 food units and 93.2 g of digestible protein in cows was in the 3rd experimental group, respectively, 9.6% and 9.7%, it was less than in the control group counterparts. 

The best indicators of milk production of cows and the lower cost of feed per unit of output were obtained in high-yielding cows research groups at the expense of the balance diet for cobalt and mixed ligands complex of cobalt introduction of organic origin.
Key words: high producing cow, ration, premix, trace elements, sulfate, mixed ligands complex of cobalt, milk productivity, cost of feed.

The growth and development of broiler chickens being fed cellulase enzyme

L. Bomcо 

The research was conducted in the vivarium conditions on Bila Tserkva National Agrarian University researching base. For the experiments it was generated 5 groups (one control and four experimental) for 100 heads each. Chickens were kept on the deep litter. Birds in the control group were fed supplementary feed additive cellulase enzyme inclusion; I, II, III, IV research groups were treated cellulose enzyme according the advanced biotechnology.

The experiment investigated: feed intake of broiler chickens, the dynamics of their weight and the average daily gain, survival of birds, a lot of internal organs in poultry (for 4 heads from each group), the cost of feed per gain. These values were subjected to biometric processing. 

Live weight is the main indicator of the efficiency of poultry. The evolution of live weight growth reflects the features of the experimental chickens at different periods of growth. 

These studies found changes in live weight of broiler chickens by cellulase action. It was proved that the use of feeding broiler feed new factor – cellulase enzyme supplements – increased growth and accumulation of mass. 

At the beginning of the experiment, the control chicks and research groups hardly differed by body weight. In the final period of growth on the 42nd-day age, live weight of broiler chickens of I; II; III and IV  the study groups was, respectively, 2133,8; 2193,2; 2091,5 and 2080,3 vs 2003,4 g in the control group, which was 130,4; 189,8, 88,1; 76,9 g or 6,5; 9,5; 4,4; 3,8 % increase. Overall, for the entire period of the experiment poultry research groups had the average daily growth ahead of peers by 3,1 control; 4,4; 2,0; 1,.8 g or 6,6; 9,4; 4,3; 3,9%. In this case, the best performance obtained in the second experimental group, the introduction of 0,068 g/kg cellulase of the feed contributed to increasing live weight of poultry by
9,5 % relative to control. 

The increase in live weight of broiler chickens in the experimental groups can be explained by the fact of the influence of cellulase hydrolyzed significant amount of cellulose, which was an anti-nutrient factor for birds, and this, in its turn, has a positive effect on growth transformation of nutrients in food products. 

According to the live weight changes the absolute increment of experimental calves was observed. Throughout the experiment the body weight of control chickens was significantly lower than of those in the research group. 

In sum, for the entire period of growing the largest absolute increase was found in chickens of II experimental group, which was administered to feed cellulase received in nutrient medium with the addition of an organic copper complex, the difference significant.

Along with the intensity of growth of broiler chickens significant indicator of their growth is fodder per 1 kg of live weight. During growing and maintenance of poultry 60–70% is spent on food. Therefore, reducing their cost is a factor that increases the economic efficiency of production. 

During the period of the experiment feed intake chicks experimental groups was the same. As it can be seen from these data, the least cost feed 1 kg increase in body weight was observed in the second experimental group, the figure was lower than in the control, 8.4%. 

Costs of feed per 1 kg increase in I, III and IV experimental groups were lower compared to the control, respectively, 6.0; 4.0 and 3.5%.

An important confirmation of the feasibility and efficiency of cellulase during growing broiler chickens was not only a performance of live weight poultry, but the mass of internal organs. Conducted research did not have the difference between the mass of the liver in broiler chickens experimental groups and the control calves. Similarly, supply the heart and lungs in birds I, III and IV of the study groups was on a par with those of controls. 

It was established that the birds II experimental group tended to increase the average heart weight by 17,1%, or 1,8 g difference was unlikely. 

Experimentally, it was found that the inclusion of animal feed broiler cellulase, which was obtained from Aspergillus terreus strain without adding to the culture medium copper (I experimental group), caused an increase in liver weight by 1.4% compared to the control group. However, the difference was only character tendencies. 

Thus, the inclusion of animal feed cellulolytic enzymes led to the increased transformation of feed nutrients and growth performance of birds by 3,8-9,5% relative to those of the controlled group. Introduction of cellulase in the number of 0,068 g/kg helped reducing the cost of feed per 1 kg increase of 8.4% compared with the control. The use of the enzyme under study did not affect the weight of the internal organs of broiler chickens, but the introduction of cellulase obtained using advanced biotechnology to feed, causing a tendency of increasing the weight of the heart and lungs of birds of II experimental group.

Key words: broiler chickens, productivity, cellulase, weight, internal organs, the cost of feed.

Development of test-systems based on PCR-RT for determination of tissues species origin in foodstuffs composition

R. Oblap, N. Novak, T. Dyman
Method of polymerase chain reaction (PCR) is one the most promising for determination of species affiliation of tissues in foodstuff composition including one that has undergone thermal treatment. At the present time numerous modifications of this method have been developed which use DNA- and RNA-matrix, define point mutations, assess gene expression and perform quantitative analysis. One of modifications – Real-Time PCR – can accelerate research by eliminating the phase of electrophoresis.

Despite foreign experts’ high estimation of PCR-method for determination of meat products falsification, it has not gained wide practical application in the field of veterinary-sanitary expertise in our country yet. One of the possible reasons is the lack of efficient, competitive test-systems of domestic production adapted to the specific material and technical equipment of Ukrainian diagnostic laboratories.

The aim of the study was to develop domestic diagnostics based on PCR-RT to identify the species origin of meat, meat and plant ingredients in the composition of meat products, including those that have undergone thermal treatment.

The material for the isolation of genomic DNA samples was samples of raw meat (pork, beef, lamb, horse, rabbit, chicken, goose and duck), meat products that have been subjected to thermal treatment, feed for animals, foodstuffs with different plant species in their content.

As targets for determination of biological material affiliation to Sus scrofa, Gallus gallus and Bos taurus gene sequences of cytochrome b (Cytb) ot pig mitochondrial DNA (GenBank registration №X56295) and chicken mtDNA (AY235571), and also the sequence of satellite DNA IV family of cattle (AF446392 ) have been used. Lectin gene sequence (Lec) of soybean (K00821) was used to determine Glycine max.

The test system was developed based on the TaqMan PCR technology in real-time. PCR amplification was performed with the help of the device CFX96 (BioRad). For the amplification optimal conditions were selected.

Oligonucleotide probes labeled with fluorescent dyes FAM, HEX and ROX fluorescence quencher and BHQ1 and BHQ2 (Metabion, Germany) were used.

The test-system to determine the species origin of meat was produced in the multiplex format that allowed simultaneous holding of three independent reactions in a test tube. The course of each of the three reactions was monitored using a specific probe labeled with a fluorescent dye given. To detect mtDNA of a pig and a chicken the probes labeled with FAM and HEX dyes respectively have been used; to determine the DNA sequence of cattle a probe labeled with ROX have been used.

To identify components of plant origin, including soybean, multiplex test system that allows analyzing of two targets (soybean lectin gene and chloroplast DNA sequence of the plant) was developed. To identify these sequences the probes labeled with fluorescent dyes FAM and HEX respectively have been used. Applying of this test system makes it possible to detect any impurities of plant origin both in simple and in multicomponent mixtures as well as to identify the presence of soy in foodstuffs and raw materials.

Optimization of the conditions for PCR-amplification was carried out according to such parameters as primer annealing temperature, concentration of MgCl2, concentration and ratio of primers and probes.

Evaluation of the effectiveness of the developed test-systems was performed according to such analytical characteristics as specificity, sensitivity, limit of detection, repeatability and reproducibility analysis.

A wide range of foodstuffs including meat and meat products, canned and convenience foods, pies, dumplings, as well as animal feed was used to test the developed test-systems. The results showed high efficiency of test-systems for the determination of species belonging to three kinds of meat and soy in the foodstuffs and feed, even those subjected to thermal treatment.
Key words: food safety, Real-Time PCR, test-systems, tissue species origin, foodstuffs.
Fatness and productivity of cows under f different farming technologies 

O. Borsch 

The level of cows milk production of and their adaptation to industrial technology as well as their health and longevity depend largely on their exterior, constitution and fatness.

Fatness cows is a direct reflection of feeding efficiency on the farm and enables to estimate the changes in the condition and status of cows in different stages of lactation. Periodic determination of nutritional status allows you to compare the current state of cows and to adjust the feeding process in either way according to the developed guidelines.

The data for the period 2013-2014 indicate that on both farms the 2nd and 3rd lactations cows had higher yield compared with 1st lactation cows. Thus, on "Terezine" ALC (automatic farm) the highest milk yield was in third lactation cows – 10177.4 kg (Table 2). In cows of 2nd and 1st lactation the quantity of milk received was lower and mader 8853, 2 kg of milk for the 2nd and 6542.7 kg milk for 1st lactation. Thus, the stability of the lactation curve (defined by different methods) was the highest in cows of the 2nd lactation and the milk yield increased at rates falling from 66.9% in the 1st lactation to 78.2% in the 3rd lactation.

In BNAU SREC (scientific research educational complex) 1st lactation cows was yield was the lowest and amounted to 6521.4 kg; in 2nd lactation cows it was 7133.8 kg and in 3rd lactation cows – 7657.6 kg. Resistance lactation, determined by Johansson-Hansson method, was the lowest in first calved cows – 73.4 and in 2nd and 3rd lactations cows it was higher – 76.4 and 78.6 respectively. Determined by the method of Turner the lowest rate stability was in 2nd lactation cows. 

In BNAU SREC cows with fatness index 2.5 and 2.25 make the major part of the livestock – 32 (43.8%) and 16  animals (21.9%) respectively, slightly lower was the amount of cows with fatness index 2.75 and 3.0 – 12 (16.4%) and 7 (9.5%)  animals, respectively, with the fatness index more than 3 points – 6 (8.4%) animals. For all that, fatness in 1st lactation cows was 3.25 points at the beginning, followed by falling to 2.75 points in the second month, in the period from the third to the fifth month of lactation it was at 2.5 points, and from the sixth month it began to rise gradually to 3.0 and 3.25 points in the eighth and ninth months respectively, in the tenth month the fatness index was 3.5 points (Figure 4). Gradual decrease from 
2.75 points in early lactation to 2.5 in 2nd lactation cows was observed and 2.25 points in the second and third months, respectively, and from the fifth month the fatness increased to 2.5 points with a further increase the seventh and ninth month of lactation to 2.75 and 3.0 points, in the tenth month of fatness it was 3 points. As to 3rd lactation cows, their fatness dynamics was marked with a sharp drop from 3.0 to 2.5 points in the period from the first to the second month and decreased to 2.25 points in the third month of lactation and remaining at a stable level until the fifth month, and from the sixth and eighth month the fatness increased to 2.5 and 2.75 points, respectively, in the tenth month fatness level was 3.0 points.

Thus, the same tendency is observed on both farms: increase in cows milk production in early lactation is simultaneous with their fatness decrease, and a decrease in milk production during the 3th – 4th lactation month, the fatness begins to rise. For all that, "Terezine" farm (robot-automat) lactation curves in 1st and 2nd lactations cows are characterized with a higher stability and lower descending until  the 7th month after calving compared to the same cows of BNAU SREC. In 3rd lactation milk cows the yield drop was the most intensive, and the lactation curve was the highest; their lactation curves are less stable. The curves of the 1st and 3rd lactation cows are characterized by a sharp decline in yields on the 5th month, and in the next two months – no lactation recession was observed.

Some different are the lactation curves of the firstcalved cows, which accounts for the peak in the third month of lactation. 

Under the robotic system of peak lactation curves maintenance in firscalved cows, the peak is observed on the 3rd month of lactation, with a gradual decline in the 7th month, indicating a longer period of their adaptation to the new technology.

Lactation curves of BNAU SREC cows characterized by lower levels and greater stability. Their decrease in all groups of animals begins after the second month of lactation.

Under the robotic system of farming the level of cows fatness is characterized with less dexrease in early lactation – by 
0.5 points from 1st to 3rd month. For all that,  3rd lactation cow are characterized with a rapid decrease in nutritional status compared with other animals – by 0.5 points from 1st to 2nd month.

In BNAU SREC level of fatness decrease in 1st and 3rd lactations cows is higher and amounts to 0.75 points, and the 2nd lactation cows – 0.5 points. For all that, initial fatness of the 1st and 3rd lactations cows was higher by 0.25 points than in cows farmed under robotic system. At the 10th month of lactation the fatness was higher in firstcalved cows – 3.75 points, for all the other animals in both farms it was 3.0 points.

So, under the robotic farming system maintenance with free access to forage mixture and normalized feeding with concentrated feeds less marked fluctuations in nutritional status of cows compared to the conventional loose-boxed system and forage mixture feeding from feeding tables. Decline in high yield performance cows (3rd lactation) nutritional status is more intense than in cows with an average (2nd lactation) and low (1st lactation) performance.

Key words: fatness, productivity, lactation, automatic milking, outdoor farming.
Archaeological finds confirmed the ancient origin of species Eguus

Y. Huzeyev, I. Honcharenko, D. Vynnychuk 

Human history is integral with cattle breeding history, especially with horse breeding. That is why Eguus generation classification should be analyzed by examining works of the famous archeologists and geneticists. 

A horse belongs to the only one alive nowadays representative of Eguus generation in Eguidae bloodline among artiodactyls. Generation has three subgenus – Hippotigris, Asinus и Eguus s. str. Various African zebras (Eguus grevyi Oust) which belong to the Hippotigris subgenus, Asinus subgenus include various donkey species, Eguus s. str. Subgenus consists of the only one specie – a horse, Eguus caballus L. The French scientist Sanson qualified all the existing horse breeds into two groups – brachycephale and dolichocephale. Tarpan extinguished in sixties of the 20th century in heath of southern Ukraine, belonged to that wild horse specie. 

Hybrid forms are met in nature: a present-day horse and Przewalski’s horse; a donkey and a mare – a mule; a stallion and a jenny – a hinny; a zebra and a horse – a zebroid. Taking into account the breeding power of the easing generation, prematureness, the life duration of these organisms, makes it evident that the evolution of a wild and a present-day horse is bounded. This can be confirmed by interacting processes “organism x environment” research. However, it is doubtful that even during such a long period of time the horse heredity has changed, although it is a well known fact how life environment of a horse and other organic world species has changed.

Long-standing axioms of horse origin lost their evidential base after finding out the extra arguments. Exploring the archeological finds, rock carvings, potters and jewelers art items, various horse debris in primitive settlements, their radioactive dimension and the latest genetically determined the morpho-physiological structure. The research led to reconsideration of the established opinion of horse domestication. 

It is widely agreed that systematic horse domestication began around 8-10 thousand years B.C. and it coincided with Mesolithic, when humans started leading sedentary life. However, there are different hypothesis saying that domestication has been slightly earlier considering existence of the developed civilizations, remains of buildings, rock carvings, figures, pyramids in Egypt, China, India, Northern and Sothern America.

The Chauvet-Pont-d'Arc Cave is situated in France, wherein the age of rock carvings dated more than 30000 years ago. Among rock carvings Tarpan images were found. It is considered that those rock carvings were made by Neanderthal man. More than 400 images of animals, symbols, huts, etc. have been researched and it showed that they had been created 33000 – 35000 years ago. 

Even older caves with rock carvings were discovered in Andalusia (Spain), created more than 43000 years ago. There are 
2 meters tall horse rock carvings in Tito Bustilio cave created more than 29000 years ago.

Garamantsk rock carvings in Tin Annenouin an Takarkori caves in Tadrart-Akakus mountain group Livia Sahara were discovered. They describe routine life of hunters and stock-breeders.

In 1959 in Capova cave (Russia, Bashkortostan) horse, mammoth, owl and other wildlife representatives rock carvings were discovered. Radiocarbon analysis showed that the age of these rock carvings is around 18000 years. They were created in Paleolithic era. Experts note high professionalism in drawing (using light and shadow effect, perspective proportion, etc.). Animals are often presented in motion with harness (snaffle etc.).

Horse domestication in the Black Sea region took place around IV millennium A.D. as well as in southern Russian heaths and in the Balkan-Danubian region.

Using horse in harness in Eurasia heaths has been known from the XVI century B.C.

The earliest horse riding references arise from Western Asia and belong to the first part of II millennium B.C. and in Chinese northern borders in the second quarter of I millennium B.C. 

The facts that have been mentioned allow reconsidering generally accepted fact of domestic cattle breeding existence around 10000 years ago and allow extending it minimum to 20000 years ago. 

In different geographical regions different horse species (saddlers, coachers, draft horses) have been formed. 
Key words: horse, origin, ancient images, migration horses across continents.

Сows performance and behavior under extreme air parameters 

E. Petrusha, R.Dibirov 

The paper deals with the results of studies on determining the dynamics of air main climatic parameters in different seasons for three years and their impact on the basic elements of daily behavior and performance of dairy cows. The cows were farmed under loose farming with deep straw bedding and year round feeding and watering all at outdoor-feeding sites, where they stayed for 11-13 hours/day, and in certain periods of the year they were exposed to extreme weather factors. 

It was established that lowering the air temperature from -2 to -22 0C accompanied by an increase of relative humidity from 74 to 90 % and atmospheric pressure from 747 to 764 mm, reduce feed intake from 5.0 to 4.2 hours/day and increases lying down rest from 11.4 to 12.2 hours/day which causes a decrease in daily milk yield from 12.6 to 10.4 kg per animal and milk fat reduce from 3,87 tо 3,75 %.

A significant increase in the duration of freezing and high temperatures in 2010 compared to previous yearsIs a peculiar feature of air at outdoor feeding sites of the complex. The highestand longer value of under zero temperatures were recorded in January (down to -22 °C), and the highest (up to + 40 ° C) – in July and August 2010. Within 3-4 months, the relative humidity of the air was below 40%, reaching 14-15%, air pressure was within 747 mmrt. c., and air velocity at outdoor sites  did not exceed 4 m/s for 5-6 months a year. Analysis of the data on the average daily milk yield per cow shows a significant reduction in yield in January, July and August of 2010.  The total yield level in 2010 decreased by 11.5% compared to 2009, which iscaused by the influence of the environment climatic factors.

Under temperature decrease from -22 to -2 °C there is a gradual recovery of cows daily behavior and performance characteristics.

The studies conducted during spring and summer of 2008 to research the effects of three different temperature regimes of above-zero air temperature on cows productivity showed that cows staying for 11-13 hours / day under the first routine (11 to 22 ° C) boosted the daily milk yield from 11.4 to 12.9 kg / head or by 13.1%; under the second routine (18 to 29 ° C) the yields continued to rise under the temperature +25 °C and starting from +26 °C there was observed a decrease in milk yield from 14.9 to 12.9 kg / head; under the third routine (26 to 37 °C) a sharp decline in yields from 13.7 to 10.9 kg / head was observed. The negative influence of hot air temperature III routine as a thermal stress factor indicates high levels of cows productivity correlative dependence on temperature (r = -0,929) and relative humidity (r = + 0,837).

While determining the impact of hotemperature in July and August we found out that during this period there were fluctuations of 20-40 °C in the air temperature at outdoor feeding site at  dairy complex "Kutuzivka" , including 48 days exceeded 
25 °C, and 21 days when the temperature was 37-40 °C. Relative humidity decreased from 71 to 15%, the atmosphere pressure was within 743-752 mm. and air velocity did not exceed 7 m/s. Daily milk yield of the herd under the temperature 24 °C was 13.9 kg / animal. Under temperature increase to +28°C the yield decreased to 13.6; +32 °C – 12.5; under +34 ° C – to 11.1; under +36 0C – to 10.8; under 40 0C – to 9.8 kg / animal, that is level of milk production due to heat stress decreased by 29.5%. The increase in yields occurred only when the temperature dropped to 25-20 °C.

Thus, under cows loose farming on deep litter and year-round feeding at outdoor feeding sites temperatures lowering from -2 to -22 °C is accompanied by a reduction in the consumption of animal feed length from 5.0 to 4.2 hours / day, increasing the duration of their stay in the prone position from 11.4 to 12.2 goal / day and daily milk yield reduction from 12.6 to 10.4 kg / head and his fat from 3.87 to 3.75%. Yields reduce under temperatures rise over 25 °C directly proportional to the increase in the level of thermal behavior and reaches 29.5%.

Cows loose farming on deep straw bedding technology with year-round feeding and watering at outdoor feeding sites require the use of efficient technological, technical and organizational methods of preventing extreme climatic factors negative effects on the productivity.

Key words: productivity, milk, cow behavior, extreme, sites, atmosphere, climate, stress.

Sorbents influence on hematological parameters of broiler ducks
N. Batenko 

One of the prerequisites for improving productivity of ducklings-broilers is their full mineral nutrition. The excess or deficiency of certain mineral elements as well as a violation of their ratio in diets lead to a decrease in the efficiency of nutrient utilisation of feed and, consequently, reduce the productivity of livestock.

The use of premixes as guaranteed micronutrient supplements and vitamins without taking into account their content in the feed contributes to the accumulation of some trace elements in the body of the bird. Considering this, the use of sorbents in the composition of animal feed is topical. Imported sorbents are now very expensive, so their use in poultry farming increases the cost of production. 

Alternative sorbents of foreign production are organic sorbents on the basis of plant and yeast cells (oat chaff, wheat bran, alfalfa fiber, extract of yeast cell walls, cellulose, hemicellulose, pectin). 

In recent years many countries of the world with intensively developed animal husbandry conduct research on the review and clarifying of norms of mineral nutrition of animals: they study new effective mineral supplements with sorption properties and improve the technologies of their application. Ecosob proves to be such mineral Supplement of organic origin. Its main advantage is a low dose inclusion in the diet, because their molecules have a large surface area that allows absorbing a large amount of toxins. 

The aim was to investigate the influence of feed additives Ecosorb on hematological and blood biochemical parameters of ducklings-broiler cross cherry-valley.

On the basis of Bila Tserkva National Agrarian University vivarium was held scientific and business research was held with the use of feed additives Ecosorb in feeding of broilers-ducklings.

Ecosorb is the sorbent of organic origin containing gluconate, tuff, saponite and hydrolytic yeast in its composition.

At the end of the experience when the ducklings were 42 days old, a control slaughter of poultry (4 heads per each group) was arranged and the tissues and organs for carrying out morphological and biochemical studies were selected. The resulting material is processed statistically with the help of the program MS Excel.

The results of the research. It is known that the blood is an indicator of the intensity of the processes of metabolism that occur in animals under the influence of feeding factors. It maintains the stability of the concentration of ionic composition and other parameters of homeostasis, without which the normal function of the organs is impossible. Analysis of blood ducklings-broilers showed that different doses of a sorbent composition of the feed affected the metabolism and the condition of the blood.

Thus, feeding of ducklings-broilers of the 2nd experimental group with the addition of sorbent 0,57 g/kg showed an increase in blood hemoglobin by 0.2%, number of leukocytes – by 36.5%, segmented – by 4,5%; stab – by 30,7% , eosinophils – by 15.1% and a decrease in the content of erythrocytes and monocytes, respectively, by 3.4 and 34.5 per cent compared with such blood counterparts in the control group.

After feeding the ducks of 3rd experimental group feed with the addition of feed additives in the number 0,78 g/kg diet one could observe an increase in the hemoglobin content by 3.0%, leukocyte – by 23,8%, segmented – by 6,8%, palicka nuclear – by 7.7%, lymphocytes – by 0.5% and eosinophils – by 27.3% and a decrease in the content of erythrocytes and monocytes respectively by 7.1 and 54.1% compared with their peers in the control group.

At the same time in the blood of the birds of the 4th experimental group, which were fed by the feed with the addition of the sorbent in the amount of 1 g/kg diet one could discover the increase in hemoglobin by 0.9%, erythrocytes by 3.3%, leukocyte – by 61,9%, segmented – by 14,3%, stab – by 15.4% and a decrease in the content of lymphocytes – by 1.4% and monocytes by 12.1 % compared with bird control group.

The study of biochemical blood parameters gives an opportunity to assess the intensity of metabolic function in the body. Feeding of the ducks-broilers of the 4th experimental group with increased number of feed additives, namely 1 g/kg diet compared with control group led to an improvement in blood total protein by 1.2%, albumin – by 0.5% and to the reduction of uric acid respectively by 61,2% compared with the control group.

The use of sorbent in the composed feed for ducklings-broilers has a positive effect on hematological parameters. The sorbent dose 1 g/kg feed causes the increase of hemoglobin by 3.0%, which indicates the intensity of the flow of metabolic processes in the body.

The best results of biochemical and morphological parameters were observed among ducklings-broilers of 4th experimental group, and all performances were within the physiological norm.

Key words: ducklings broilers, sorbent, hemoglobin, red blood cells, white blood cells, total protein, albumin, globulin, cholesterol, AST, ALT.

Peculiarities of milking cows with robotic equipment  

O. Borshch

The analysis of the world trends in dairy fqrming shows agriculture enterprises transition to the cattle loose farming technology with the processes and operations automatisation.

The aim of our research was to study the peculiarities of cows of different age and performance under milking on VMS De Laval model 2012 robotic equipment.

The research was conducted on "Terezine" Ltd robotiszed dairy farm. It implemented a voluntary milking VMS De Laval model 2012 on 3 groups of cows and on 3 groups of cows of second lactation selected according to the daily milk yield. Group 1 cow had daily milk yield from 35 to 44.9 kg, group 2 – 25-34,9 kg, group 3 – 15-24,9 kg.

Data for the spring-summer 2013 showed that cows stayed in the herd from the 1st to the 6th lactations. The largest part was made with the  first and second lactations cows – 43.45% and 37.7% respectively. Third lactation and older cows share was much smaller and was the following: 3rd lactation – 7.35%, 4th – 8.95%, 5th – 2.23% and 6 th – 0.32%.  The herd average yield daily yield per cow was 27 kg with a range of deviations from 5.02 to 48.46 kg, the average multiplicity of milkings per day was 2.9 times with the fluctuations range from 1.86 to 4.49. The average interval between two successive milkings was 8.3 hours with a range from 5.2 to 12.7 hours. Typically the majority of animals are milked between 10 am and 2 pm. In the period from 3 to 6 pm sometimes milking robot is idle. The biggest milking line is at 10 am and 6pm. During this period up to 18 cows are accumulated at the premilking area for two robotic machines.

Each cow spends 8.2 minutes per lactation on average in the milking stall the time varies from 4 to 13 minutes. Under normal conditions manipulator spends 10 seconds on each udder particle preparation for milking. It takes 5 seconds to connect a milking cup. Thus, the duration of udder preparation is 40 seconds for a total, which corresponds to the physiological requirements to ensure the complete milk ejection reflex.

The analysis of 1st lactation milking cows showed that in the animals with the highest daily productivity (Group 1 – 
38,67 ± 0,95 kg) a single milking yield and the frequency  were the largest (respectively 11,32 ± 0,66 kg and 3, 52 ± 0,14) under the lowest rate interval between milking (6.94 hours) and the duration of a single milking.

In animals with medium and low productivity (groups 1 and 2) with the exception of the average daily milk yield and single, no significant difference in duration of single milking  multiplicity and interval between milking were found.

Some other indicators were observed in 2nd lactation cows. Like the 1st lactation animals, their average one-off yield was the highest in the high performance group.  However, the duration of a single milking was the greatest there. The multiplicity of milking cows between all groupsdid not show significant difference, though there was  marked a tendency to decrease with productivity decrease. A similar trend is just the opposite, and it was  marked on the average interval between milkings.

The indicators that characterize the manifestation and realization of milkejection  reflex under milking cows in different settings is average and maximum intensity of the ejeting. Since the robot milks each particle separately, the yield and intensity was studied separately from each quarter of the udder. In the first lactation cows with maximum single yield of 13.8 kg the yield was found for each quarter. This yield in the rear udder quarters was higher than that of the front ones by 29.4%. Cows with lower productivity (Group 2 and 3) one-time maximum yield was lower as well as the yield of individual quarters and milk yield  of rear udder quarters was higher that of the front ones – in the second group, by 24.6% and 45.6% in the third. The index was the highest in the udder of cows in group 2, and the lowest in 3rd group cows. The same tendention was observed in 2nd lactation cows. However, the  udder index was highest in high group and it was 45.9.

Aclear upward trend in the average and maximum milking of each udder quarter of firstcalved cows with the  increase in their productivity was established. The maximum milk ejecting intensity in most animal was observed for the first 1-2 minutes which  indicates the full manifestation and realization rof milk ejecting eflex at milking robot. Also, a tendency to increase the milking intensity in back quarters compared to the frontones is proved. The value of manual milking in both lactations of cowsof all groups was less than 5-10 ml of each individual udder quarter.

Key words: dairy farm, cow, milking robot, productivity of cows, reflex of milk efficiency, intensity of milking, index of udder.  
The impact of milk quality on the quality of the products made from it

D. Grinyova 

Researching the raw milk that had been taken from under of the cows, from milk pipe, tank for milk cooling we found that the sanitary treatment of all equipment affects the quality of milk. 
On the 1st day of the experiment after careful cleaning equipment total number of bacteria complies with ISO for milk harvested. It can be seen that on the 7th day of the experiment the number of bacteria increases. There is BGKP increasing dependence on different points of the process line starting from the udder of a cow treated with the same towel before milking for all cows and finishing with the cooling tank where milk is collected from all cows. 

The growth of Staphylococcus aureus was identified at the beginning of the experiment in washings from the udder, the tank, and at the end of the experiment in all sampled points indicating a poor-quality sanitization of equipment and udder of cows. In the milk obtained from the udder at the beginning of the experiment Staphylococcus aureus was present. 

Experiments to study the quality of pasteurized milk samples of which were collected aseptically from the pasteurizer on which pasteurization of milk was carried showed that in all samples of milk Staphylococcus aureus was absent as it is indestructible during processing at high temperatures. Number of MAFAnM in pasteurized milk taken from different points of processing line at the beginning and end of the experiment differed. A week later MAFAnM number was higher compared with the day of careful cleaning equipment. But despite this, the figure does not exceed the permissible level in pasteurized milk MAFAnM (100 thousand. CFU / cm3). Cole-titer is 10-2 cm3. 

In the finished yogurt the content MAFAnM is not determind, Staphylococcus aureus was not identified, and data on the range of samples CGB yogurt the milk is produced selected from the udder of cows are normal throughout the period of the experiment. In yogurt made from taken from Milk, with hose and tank cooling at the end of the experiment this figure does not differ from the norm. This may indicate the killing of the bacteria in the finished products after pasteurization of milk it was made of. Thus, the presence of CGB in the produced milk does not affect the product that is made of it as the milk is pasteurized. 

Shelf life of the manufactured product should not exceed 7 days. Therefore, it seems reasonable to investigate the quality of the product on the 7th day of storage. Herewith, the temperature in the refrigerator was 4 ± 2 °C according to the rules. During storage for 7 days Staphylococcus aureus was not found in yoghurt, and coli-titer CGB was identical to that set in fresh yogurt. This suggests that this group of bacteria do not develop during storage in yogurt if they are not available in the product immediately after its production. 

Quality of technical equipment cleaning for getting milk affects both the sanitary hygienic indicators of raw milk quality we receive and the quality of the finished product produced from this milk. To improve the quality of milk one must carefully handle the udder of cows before milking; it is necessary to replace the worn-out parts of the line from time to time, such as hoses, milk pipe where the pathogens are accumulated and cleaning of these parts is technically impossible. 

Key words: raw milk, udder, milk pipe, tank, milking equipment, careful cleaning, disinfection, tank for milk cooling.

Feeding behavior of Holstein cows of foreign and domestic origin in a year-round feeding the same type and loose-boxed content

S. Les, V. Kostenko 


It has been proved that modern technological approaches to milk production issues cannot function optimally if they do not take into account the cows behavior which is a manifestation of their biological needs. The cattle health, productivity, reproductive capacity and productive longevity depend on the level these needs are met. This is especially true of the livestock brought into modern farms from abroad. 

Among the key factors influencing cows body is feeding, adequate ration and balance of which determines  manifestation of genetically inherited productivity in the animals. It is therefore important to investigate how the suggested feeding and farming conditions meet the requirements of animals to manifest their genetically pre-defined level performance. All this is clearly seen in the evaluation of cows feeding behavior. 

The purpose and objectives of the study is to investigate and to compare the length of feed intake in highly productive cows of Holstein breed of foreign and domestic origin under the same type year-round feeding and loose boxed farming conditions as well as to find out whether cows feed behavior  depends on daily milk yield and lactation age. 

Research material and methods. Cows of Holstein breed of foreign (Hungarian, Danish, German) and domestic (Ivano-Frankivsk region and JV "Agrosvit") origin farmed in  loose boxed conditions  and fed with  a year-round full-feed mixtures and milked with "Parallel " machine with " Duovak 300 "milking equipment were the study material.

Cows analogs of different origin variants were distributed into four groups: I – with a daily milk yield of 20 kg, II – 20,1-25, III – 25,1-30 and IV – more than 30 kg. For all that, the mass fraction of fat in the milk was not taken into account, since they didn’t differ significantly in all the groups. The cows feeding  behavior  was studied depending the daily yield and lactation age according to the techniques by E.I. Admin. 

Biometric processing of the research results was carried out with the methods of variation statistics according to
N.A. Plohynskyi, using «Microsoft Office Excel 2003" and "Statistica-6" standard package of applied statistical programs. 

Thus Feed intake duration in Holstein breed cows of both foreign and domestic origin under the same type year-round feeding and Loose boxed contents conditions is related primarily to the amount of the daily milk yield: cows with milk yield of less than 20 kg consumed the feed for 199.3- 203.3 min during the day, those with the yields – for 27.9-29.4 – 270.8-277.4 min, and those with yields of more than 30 kg – for 324.8-344.5 min. 

Analysis of the behavior of high-performance foreign and domestic  origin Holstein breed cows proved that under technological conditions of "Agrosvit" JV there are no significant differences in terms of feed intake between the animals. This allows us to assert  their high adaptability which is  evidenced by the level of their milk productivity.

Key words: holstein cows of foreign and domestic origin, feeding behavior, a year-round feeding the same type, adaptation, loose-boxed content.

Meat production of Ukrainian Mountain Carpathian sheep
T. Chоkаn

Carpathian animal husbandry, including horse, cattle and sheep breeding has always been traditional rural industries. Historically in the region had formed such breeds that are well adapted to the climatic and economic conditions, such species as Hutsul horses, Brown Carpathian cattle and Ukrainian Carpathian Mountain sheep.

Ukrainian Mountain Carpathian sheep are featured by combined production: woolen, dairy, meat and sheep. The indices of the animals have sufficient levels of production, high-mountain ranges are well used by them, are easy to keep in different conditions of feeding and maintenance. 
Mountain Carpathian sheep have favourable capability to be brought up and fed up, but their meat performance are not high and ought to be improved. 

Slaughter yield is 40–45 % and their meat is hard and lean, heat-resistant fat lies commonly on internals. As can be seen from the above there is a big necessity to learn more about Mountain Carpathian sheep meat production formation. 

The aim of the work was to study meat productivity of the young Ukrainian Carpathian Mountain breed grown up in different areas of the Carpathian region.

The researches were conducted on the young Mountain Carpathian sheep. There were formed two groups of lambs and ewe-lambs from different keeping areas: piedmont (I group) and mountain (II group) 10 lambs of different sex in each group.
There were used slaughtering of 3,5 and 8 months old lambs from both farms (3 lambs of each age) to make the estimation of meat production. Such indices like weight before slaughter, weight at slaughter, dead weight, inner fat weight, slaughter yield were studied by the common methods. It was also studied the morphological composition of semi-carcasses. Flesh and bones of semi-carcasses were weighted. It was examined the variety assortment of meat. It was studied the chemical analysis of meat. It was determined the content of moistness, solid, ash, protein and fat in the examined tests. Young Ukrainian Mountain Carpathian sheep in the mountain areas showed higher intensity of growth compared to the ones in the bottom areas. The carcases from the bottom areas had the advantage of the herd mates from the mountain areas by their slaughtering indices and morphological composition especially in 8 months animals in such data as the weight before slaughter, slaughter weight, dead weight and flesh weight. 

It wasn’t established the significant differences between lambs from different areas of breeding in the age of 3,5 and
8 months by their chemical composition. But it has to be said that the meat of animals from bottom areas had considerable content of solid, protein and fat and higher calorific value compared to the lambs from the mountain areas. Both group of animals showed with advancing age the increasing content of solid, fat and calorific value in their meat, and in the same time the decreasing content of general moistness and protein.

The meat fat-protein ratio was 1 : 2,33 in animals from lowland areas, and 1 : 2,43 from the mountain ones. There was no significant difference between the examined groups of lambs by their meat energy value. Although I-group animals had slightly higher calorie meat (at 41,13 kcal/kg) and it was 1465,33 kcal/kg.
In accordance with State Standard of 7596-81 we have investigated the varietal composition of meat in semi-carcasses. The mass of cuts and grades of 3,5-month animals from lowland areas was 6,08, and the 8-month – 9,98 kg, 0,5 kg and 1,48 (P<0,05), respectively higher, than in animals from the mountain areas of cultivation.
The attained results will give the possibility to develop the methods of effective breeding and the efficient use of genetic facilities of animals in future which could be eventually used to increase their number and to make higher their stock and productive features.

Key words: Ukrainian Mountain Carpathian sheep, weight growth, meat production, morphological composition of carcases, variety assortment of meat, chemical indices of meat.
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Редакційна колегія:
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Відповідальний за випуск – Димань Т.М., д-р с.-г. наук, професор, Білоцерківський НАУ
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Семілєтко В.І., канд. пед. наук, доцент, Білоцерківський НАУ

До збірника увійшли наукові статті, в яких висвітлені результати наукових досліджень, проведених ученими навчальних закладів аграрного профілю з актуальних питань виробництва та переробки продукції тваринництва, а також розробки новітніх технологій розведення і утримання тварин.

Адреса редакції: Білоцерківський національний аграрний університет, Соборна площа, 8/1, 
м. Біла Церква, 09117, Україна, тел. +38(0456)33-11-01, e-mail: redakciaviddil@ukr.net.
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П О Л О Ж Е Н Н Я

ПРО ПОРЯДОК ФОРМУВАННЯ ЗБІРНИКА НАУКОВИХ ПРАЦЬ 

«ТЕХНОЛОГІЯ ВИРОБНИЦТВА І ПЕРЕРОБКИ ПРОДУКЦІЇ ТВАРИННИЦТВА»

Збірник наукових праць є періодичним виданням обсягом 10–12 умовно-друкованих аркушів, форматом А4 і видається двічі на рік тиражем 300 примірників. 

До публікації у збірнику відповідно до встановлених вимог приймаються статті, в яких висвітлюються результати наукових досліджень, що мають наукове і практичне значення та новизну. Стаття має бути написана українською, російською, англійською, німецькою чи французькою мовою. 

У кожному номері публікуються 2–3 оглядові статті провідних фахівців у своїй галузі з актуальних питань. 

Статті до збірника подаються до 1 березня та 1 жовтня. Випуск збірників передбачається до 
1 липня та 1 січня. Додаткові випуски за матеріалами державних і міжнародних наукових конференцій, які проводяться у Білоцерківському національному аграрному університеті, видаються протягом трьох місяців з дня подачі матеріалів у редакційно-видавничий відділ. 

Порядок подання рукописів

Рукописи статей за підписом авторів, на паперовому та електронному носіях, з рецензіями – внутрішньою і зовнішньою, подаються відповідальному за випуск члену редколегії (призначається за рішенням редколегії), який визначає рецензента або особисто рецензує статті. Статті співробітників БНАУ візують завідувачі кафедр; статті іногородніх авторів супроводжуються листом від організації за підписом керівника. 

Рецензент оцінює статтю на відповідність вимогам ВАК і визначає доцільність її опублікування, за необхідності робить конкретні зауваження щодо покращення роботи (допускається рукописна рецензія). Термін рецензування – не більше 7 днів. 

Після врахування зауважень рецензента та отримання позитивної рецензії автор подає статтю відповідальному за випуск, який передає всі статті завідувачу редакційно-видавничого відділу. 

У разі отримання негативної рецензії (без права доопрацювання) стаття знімається з друку. Після наукового редагування для виправлення технічних помилок стаття направляється автору, після чого виправлений електронний та паперовий (з правками редактора) варіанти статті повертаються відповідальному за випуск на повторне редагування, і лише після цього редактор віддає статтю на верстку у друкарню. Статті іногородніх авторів технічно опрацьовуються технічним редактором. 

Оригінал-макет збірника в обов’язковому порядку підписується автором, а статті іногородніх авторів – відповідальним за випуск. 

Дозвіл до друку надає вчена рада університету. 

Вимоги до оформлення статей

За вимогами до фахових видань статті, що подаються, повинні мати наступні елементи в такій послідовності: 

1. УДК. 

2. Прізвище автора, ініціали, науковий ступінь, e-mail. 

3. Назва статті. 

4. Анотація українською мовою (до 600 знаків). 

5. Ключові слова українською мовою. 

6. Постановка проблеми. 

7. Аналіз останніх досліджень і публікацій. 

8. Мета і завдання дослідження. 

9. Матеріал і методика дослідження. 

10. Результати досліджень та їх обговорення. 

11. Висновки та перспективи подальших досліджень.

12. Список літератури (не старіше 10 років та не менше 3 джерел авторів далекого зарубіжжя). 

13. Список літератури латиницею references. 

Для цього необхідно зайти на сайт транслітерації www.translit.ru і автоматично перекласти список літератури наведений у пункті 12. 

Зразок: 

Давидюк Т.В. Розвиток бухгалтерського обліку людського капіталу: теорія і методологія: монографія / Т.В. Давидюк. – Житомир: ЖДТУ, 2011. – 508 с.

Davydjuk T.V. Rozvytok buhgalters'kogo obliku ljuds'kogo kapitalu: teorija i metodologija: monografija / T.V. Davydjuk. – Zhytomyr: ZhDTU, 2011. – 508 s.

14. Анотація російською мовою (до 600 знаків) має включати назву статті, прізвище, ініціали автора, ключові слова. 

15. Анотація англійською мовою – 2 сторінки (5000 знаків), назва статті, прізвище, ініціали автора, ключові слова. (У вартість публікації не входить). 

16. Наявність рецензії доктора наук обов’язкова. 

Обсяг статті становить 6–8 сторінок. Текст статті набирається в редакторі Microsoft Word, шрифт – Times New Roman Cyr, 14 pt, через 1,5 інтервали комп'ютерного набору. Кожна сторінка друкується на одному боці стандартного аркуша (210х297 мм, формат А4); при цьому ліве поле – 30 мм, праве – 10 мм, верхнє і нижнє – 20 мм. 

ПРІЗВИЩЕ АВТОРА ТА ІНІЦІАЛИ, ЗАГОЛОВОК СТАТТІ, СПИСОК ЛІТЕРАТУРИ – з великої літери. Прізвище автора, ініціали, його науковий ступінь та e-mail зазначаються перед заголовком статті. Автори вказують повну назву навчального закладу чи установи, де вони працюють (див. зразок). 

Зразок

УДК 636.2.082.31

Старостенко І.С., канд. с.-г. наук 

Білоцерківський національний аграрний університет

staros@ukr.net
Племінна цінність ремонтних бугаїв на Основі оцінки їх предків

Використана література подається в кінці статті у порядку згадування джерел у тексті за їх наскрізною нумерацією і зазначенням у тексті посилань у квадратних дужках. Бібліографічний список оформляється за ДСТУ ГОСТ 7.1:2006; шрифт 12 pt. 

Іноземні прізвища в тексті подаються мовою оригіналу. 

Таблиці мають бути набрані у програмі Microsoft Word або MS Excel; шрифт – Times New Roman Cyr, 12 pt; ширина – не більше 14 см; повне обрамлення; виключка по центру; маленькими літерами. Зразок оформлення таблиці: 

Таблиця 1– Супутня варіація між періодом існування малих переробних підприємств

                    сфери АПК Житомирської області та наявністю стратегічного планування

	Період

існування
	Застосування стратегічного планування ([image: image5.wmf]U

)[image: image6.wmf]

	
	так
	ні

	
	кількість

підприємств (шт.)
	у %
	кількість підприємств
	у %

	Всього, 

одиниць
	55
	78,6
	15
	21,4


Формули повинні бути написані у програмі Equation Editor 3.0 (цей редактор є внутрішнім редактором формул у Microsoft Word); змінні математичні величини в тексті відповідно до формул набираються курсивом. 

Рисунки (діаграми, фото, малюнки) виконують у редакторі Microsoft Word за допомогою функції «Створити рисунок» в чорно-білому варіанті. Він має бути розташований по центру, ширина – не більше 14 см, без обтікання текстом. У випадку складних креслень їх слід виконувати у редакторі Corel Draw версії не нижче 5.0, за умови, що текстові вкраплення виконані гарнітурою Times New Roman Cyr і розміром 14 пунктів. Фотографії мають бути чорно-білими в окремому файлі «Фото». У самому ж тексті вказується місце для фотографій. Назва рисунка чи фотографії розміщується під ними і набирається шрифтом 12, жирними маленькими літерами, усі підрисункові пояснення – світлим шрифтом. 

Графіки виконуються у програмі MS Excel, як і рисунки. 

Таблиці, рисунки, графіки, формули поміщаються після посилання на них у тексті. 

Статті, що не відповідають наведеним вимогам будуть відхилені без повернення автору. 

Наукове видання
Технологія виробництва 

і переробки продукції тваринництва
Збірник наукових праць
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Диаграмма1

		LPH		LPH		LPH		0.57		0.57		1.14		1.14		1.02		1.02

		SM		SM		SM		0.52		0.52		0.63		0.63		0.82		0.82

		PS		PS		PS		0.56		0.56		1.29		1.29		0.56		0.56

		PH		PH		PH		0.28		0.28		0.41		0.41		0.63		0.63

		PІ		PІ		PІ		0.53		0.53		0.55		0.55		1.03		1.03

		PЕА		PЕА		PЕА		0.3		0.3		0.4		0.4		0.6		0.6

		CL		CL		CL		0.34		0.34		0.33		0.33		0.44		0.44



1rd groups

2rd groups

3rd groups

6.82

6.79

6.72

7.08

6.99

6.38

7.43

7.64

7.17

6.66

6.51

6.68

7.07

7.18

7.3

9.96

8.4

9.05

15.9

15.6

15.7



Лист1

				1rd groups		2rd groups		3rd groups

		LPH		6.82		6.79		6.72				0.57		1.14		1.02

		SM		7.08		6.99		6.38				0.52		0.63		0.82

		PS		7.43		7.64		7.17				0.56		1.29		0.56

		PH		6.66		6.51		6.68				0.28		0.41		0.63

		PІ		7.07		7.18		7.3				0.53		0.55		1.03

		PЕА		9.96		8.4		9.05				0.3		0.4		0.6

		CL		15.9		15.6		15.7				0.34		0.33		0.44

				Для изменения диапазона данных диаграммы перетащите правый нижний угол диапазона.
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Диаграмма1

		LPH		LPH		LPH		0.26		0.26		0.26		0.26		0.06		0.06

		SM		SM		SM		0.46		0.46		0.46		0.46		0.14		0.14

		PS		PS		PS		0.58		0.58		0.58		0.58		0.15		0.15

		PH		PH		PH		0.06		0.06		0.06		0.06		0.06		0.06

		PІ		PІ		PІ		0.39		0.39		0.39		0.39		0.38		0.38

		PЕА		PЕА		PЕА		0.38		0.38		0.38		0.38		0.34		0.34

		CL		CL		CL		0.33		0.33		0.33		0.33		0.46		0.46



1rd groups

2rd groups

3rd groups

8

6.9

7.2

7.46

7.99

7.83

7.6

7.37

7.43

6.33

7.91

7.87

11.75

11.27

11.1

12.26

13.23

12.87

13.82

14.34

14.3



Лист1

				1rd groups		2rd groups		3rd groups

		LPH		8		6.9		7.2				0.26		0.22		0.06

		SM		7.46		7.99		7.83				0.46		0.18		0.14

		PS		7.6		7.37		7.43				0.58		0.21		0.15

		PH		6.33		7.91		7.87				0.06		0.04		0.06

		PІ		11.75		11.27		11.1				0.39		0.38		0.38

		PЕА		12.26		13.23		12.87				0.38		0.38		0.34

		CL		13.82		14.34		14.3				0.33		0.08		0.46

				Для изменения диапазона данных диаграммы перетащите правый нижний угол диапазона.






