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LIPID PEROXIDATION IN POULTRY ORGANISM
Досліджена активність основних ферментів антиоксидантного захисту – супероксиддисмутази і каталази та вміст продуктів пероксидації у нирках перепелів за кадмієвого навантаження. Встановлено, що під впливом кадмію, як екзогенного токсиканту, в клітинах утворюються токсичні продукти обміну, вміст яких інгібує антиоксидантні ферменти. За додавання сполук Селену активізуються супероксиддисмутаза та каталаза, які сприяють відновленню процесів метаболізму в тканинах організму. Проведене дослідження свідчить про вікові відмінності у чутливості нирок перепелів до екзогенних токсикантів та корекції їх впливу. Особливо чутливою птиця є у критичні періоди розвитку: одразу після вилуплення, під час зміни оперення, в період гормональної статевої перебудови і під час встановлення інтенсивної яйцекладки. Додавання з кормами препаратів Селену нівелює токсичний вплив Кадмію і доводить рівень метаболізму до рівня контрольної групи.

Ключові слова: пероксидне окиснення ліпідів, антиоксидантний захист, нирки, Селен, Кадмій.

Statement of the problem. Modern agricultural production is in conditions of growth of anthropogenic impact on the environment, accompanied by dissipation of chemical elements. The special role belongs to a highly toxic heavy metals [5, 9]. One of them is Cadmium, which penetrates into the body and inhibits the synthesis of hemoglobin, violates exchange of trace elements, functioning of citric acid cycle, changes the amino acid composition of proteins [5].

Significant role in maintaining a body constant internal environment belongs to kidneys. They remove from blood exchange products, alien substances. Metabolic disorder in the kidneys under the influence of stress factors leads to disruption of functioning of the whole organism, hormonal disorders, to a violation of oviposition, reduced egg production and poultry live weight [8].

Important role in the development of pathological processes play: malfunction of the body's antioxidant enzymes, intensification of free radical oxidation of lipids and destructive changes in the cell membrane [1, 7, 9]. Selenium is a natural antioxidant, deficit of which makes cells sensitive to stress. Selenium helps to activate thyroid hormone, increases the concentration of immune bodies, reduces the allergy, along with vitamins A, C, E, is able to block the effect of heavy metals [4, 7]. Lipid peroxidation was studied by many researchers [1–4, 6–9], but the characteristics of the process in the body and organs of quails were not studied. Following the above, the goal and objective are to investigate the influence of organic forms of selenium on lipid peroxidation in the quail kidney with cadmium load.

Materials and Methods. To reach the goal, the model experiment was conducted on quail breed Pharaoh, who were divided into three groups (50 birds each). Conditions and feeding of birds corresponded the physiological norms [2]. Birds of all groups were fed with standard feed (SF). Quails in the first group were control. Birds from two experimental age groups got Sel-Plex with feed (0,15 mg/kg diet ), in addition birds of third group were administered with food cadmium sulfate (CdSO4) in an amount of 1 % LD50. Birds were decapitated under light ether anesthesia, after that biochemical studies of kidney extract were performed, starting from 1- to 70-days age with 10-days intervals. Tissue was crushed in a Potter-Elveheim gomogenatore with Teflon pestle. The obtained fraction was centrifuged (3000 revs/Min, 10 min). Activity of antioxidant enzymes superoxide dismutase (SOD) and catalase were determined.

Results. Lipid peroxidation is a process that is constantly happening in the body and is caused by body fluids contact with dissolved molecular oxygen with carbon easy peroxidated compounds, especially lipids of biological membranes [7]. An important component of the antioxidant system is superoxide dismutase, an enzyme that detoxifies superoxide anion radicals by dismutation and transfer them into less reactive molecules of hydrogen peroxide and triplet oxygen.

When adding Sel-Plex, there was observed a significant increase in SOD activity in control against 10-, 20-days old quails and at the end of the experiment against 60- and 70-days age by 1,3; 2,7; 3,3 and by 1,6 times respectively.

Table 1 – Activity of antioxidant enzymes in the quail kidney for cadmium adding Sel-Plex (M ± m, n = 5)

	
	Superoxide dismutase activity, conventional
units per gram
	Catalase activity, microkatals per g

	Bird's age, days
	Group 1, 
control (SF)
	Group 2 (SF+
Sel-plex)
	Group 3 (SF+
Sel-plex+ CdSO4)
	Group 1, 
control (SF)
	Group 2 (SF+Sel-plex)
	Group 3 (SF+
Sel-plex+ CdSO4)

	1
	9,96±0,18
	
	
	29,22±0,16
	
	

	10
	16,87±0,02
	9,14±0,12*
	23,06±1,19*2
	23,61±0,12
	20,72±0,99*
	27,91±0,58*2

	20
	7,88±0,20
	3,55±0,11*
	21,67±1,47*2
	20,82±0,14
	17,61±0,31*
	20,65±0,782

	30
	23,79±6,94
	7,94±2,37
	14,75±1,532
	21,93±0,82
	11,91±2,13*
	19,01±0,29*2

	40
	5,53±0,17
	5,55±0,34
	1,96±0,04*2
	16,76±0,09
	24,37±2,86*
	18,96±1,46

	50
	33,38±1,33
	12,70±2,34*
	2,47±0,50*2
	15,98±0,01
	13,44±1,64
	15,12±1,50

	60
	4,77±0,10
	14,14±0,78*
	15,89±1,97*
	12,74±0,63
	6,95±0,70*
	7,73±0,45*

	70
	9,29±0,27
	13,40±1,71*
	15,01±0,73*
	22,16±0,12
	22,40±0,32
	22,34±0,55


        Note: the difference is significant with respect to control: the * - p≤0,05 and 2 - against the second group.

In other age groups decrease in activity relative to the control was a significant, which contributes to the intensification of free-radical processes. Decrease in SOD activity appears likely due to the reduction of superoxide radicals. Hence it is less need to protect them. [8] On the other hand, early bird life high level of lipid peroxidation and accumulation of peroxides in the tissues may lead to the inhibition of enzyme activity. 

Hydrogen peroxide, as a product from the activities of SOD, is an oxidizing agent himself without being radical. Neutralization of hydrogen peroxide occurs with the participation of catalase, which converts H2O2 to H2O. Studies have shown that catalase activity is the highest in the kidneys of 1 day old birds and gradually decreases with age in all groups of birds. It increases significantly in the second group at 40 days of age and in all groups in the 70-day, although not reaching the level of activity in one day quails [3].

When an organic selenium was added enzyme activity significantly reduced as compared with the control at 10-, 20-, 30- and 50-day age. In the 40- and 70-day-old quails is observed increase in activity by 45,4 % and 1,1 % respectively.

When cadmium sulfate was administered in the quails' diet, catalase activity increased somewhat compared with the control third group quails of 10-, 40-, and 70 days of age. Significant change was only in 10 -day-old chicks by 18.2 %. Other age groups tended to decrease in enzyme activity in the 30 days of age by 13.3% and 60 -day by 39.3 % (p<0.05). Since catalase is an enzyme that detoxifies hydrogen peroxide and is capable of reacting with other hydrogen donors, the reduction of its activity leads to an increase in the content of active oxygen forms in tissues accompanied by metabolic disturbance and development of cellular pathology.

Keeping the intensity of free radical processes at the physiological level is controlled by the antioxidant system that includes enzymes, vitamins, natural antioxidants. One of the causes of decreased activity of SOD is an intracellular inhibition of the products of impaired metabolism. SOD is sensitive to the toxic metabolites of lipid peroxidation, because the activity of this enzyme in terms of activation of free radical processes is reduced. Within pathology there are intensifying processes of lipid peroxidation, increased hydrogen peroxide and the activity of catalase. The increase of catalase activity is associated with a generated reactive oxygen role in the process of lipid peroxidation, which influenced directly by the enzyme. Interacting with amino acid polypeptide chain radicals are toxic metabolites that alter the structure of the protein molecule.

Conclusion. Thus, this study suggests that the intensity of lipid metabolism in quails kidney tissues depends on exogenous antioxidants and their mechanisms. Consistent and continuous functioning of these mechanisms ensures the reliability of the organism antioxidant defense. Depletion of one of the system components can cause a decrease in the content of the other component and a violation of its recovery mechanisms.

Age-related differences in quails kidney reactions to impact of exogenous factors in many biochemical parameters are important in the evaluation of their sensitivity to the formation of toxic products of metabolism. Investigation of lipid abnormalities in the organs of animals when added Sel-Plex in age aspect is an important element in establishing the nature of changes in the intensity of metabolic reactions, caused by the drug, and the definition of these parameters in animals, provides an opportunity to influence the physiological state and normalize it.
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Перекисное окисление липидов в организме птицы
О.С. Цехмистренко 
Исследована активность основных ферментов антиоксидантной защиты – супероксиддисмутазы и каталазы и содержание продуктов пероксидации в почках перепелов при кадмиевой нагрузке. Установлено, что под влиянием кадмия, как экзогенного токсиканта, в клетках синтезируются токсичные продукты обмена, содержание которых ингибирует антиоксидантные ферменты. При использовании соединений селена активизируются супероксиддисмутаза и каталаза, способствующие восстановлению процессов метаболизма в тканях организма. Проведенное исследование свидетельствует о возрастных отличиях в чувствительности почек перепелов к экзогенным токсикантам и коррекции их влияния. Особенно чувствительной птица является в критические периоды развития: сразу после рождения, во время смены оперения, в период гормональной половой перестройки и установки интенсивной яйцекладки. Добавление с кормами препаратов Селена нивелирует токсическое влияние Кадмия и доводит уровень метаболизма до уровня контрольной группы.
Ключевые слова: пероксидное окисление липидов, антиоксидантная защита, почки, Селен, Кадмий.
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INFLUENCE OF DIFFERENT LEVELS AND SOURCES 
OF SELENIUM IN PIGLET MIXED FODDER 
ON PRODUCTIVITY AND HEAVY METALS 
CONTENT IN THE SLAUGHTER PRODUCTS 

Аналіз літературних джерел свідчить про доцільність використання селеновмісних препаратів у раціонах тварин з метою зменшення трансформації ртуті, кадмію і свинцю у продукцію. Це дає змогу підвищити продуктивність сільськогосподарських тварин та якість продуктів забою.

Уведення різних рівнів (0,2; 0,3; 0,4 мг/кг сухої речовини) і джерел селену (селеніт натрію, Сел-Плекс) в повнораціонний комбікорм показав, що найбільш ефективною для молодняку свиней була органічна сполука селену. Додаткове введення її в комбікорм для досягнення загального вмісту селену на рівні 0,3–0,4 мг/кг сухої речовини сприяло зниженню концентрації кадмію на 29,7–35,1 %, і ртуті – на 18,8–19,2 % у м’ясі. Виявлено тенденцію до зниження вмісту свинцю у продуктах забою тварин дослідних груп. Використання селеніту натрію, порівняно з органічною сполукою, має менш позитивний вплив на продуктивність і якість м’яса свиней.

Ключові слова: селен, свині, продуктивність, кадмій, свинець, ртуть.

Statement of the problem. Provision of farm animals high productivity and quality of their products depends not only on the valuable and balanced in energy and protein feeding but in mineral matter, including microelements. Among the microelements Selenium has been of great significance lately, as it is closely related to the exchange of albumens, fats, carbohydrates, mineral elements, vitamins and the enormous complex of the enzyme systems [1–2]. Nowadays study of Selenium various properties, its interconnection with other elements in particular, is being conducted. Thus, the ability of Selenium to substitute Sulphur in Sulphur containing amino acids and to partly execute functions of vitamin Е has been proved. There is a report, that alongside with vitamins A, Е, С and B-carotene it is able to block heavy metals like Mercury, Lead and Cadmium from getting into organism from the contaminated environment [2–3]. Of special significance nowadays is the research of interaction of Selenium with other microelements, particularly with heavy metals getting into the animals organism with feeds and accumulating in animal products due to connection with elevated technogenic influence on the environment. It is known that Selenium is the antagonist of Mercury, Lead and Cadmium [4–6]. But metabolic connection of selenium and heavy metals has not been studied properly yet.
Material and methods of research. Therefore the aim of our research was to study the influence of different levels and sources of Selenium in the rations of fattened young pigs on the productivity and heavy metals content in the slaughter products. For this purpose a scientific economic experiment was conducted in the conditions of „Pylypchanske” LTD pig farm in Kyiv region. The animals for the experiment were chosen according to the principle of pair analogues taking into account the kind, sex, pedigree, age, live mass, productivity and physiology state.

The experiment was conducted in five groups of young pigs with 10 animals each. In the basic period animals were fed with the full ration mixed fodder, which included barley, wheat, corn, soy-bean cake, the experimental animals of all of the groups, with addition of forage yeasts, grass flour, vitamin mineral premix and mineral additives (salt, forage chalk, dycalcium phosphate). The difference in animals' feeding was that the control group animals were fed with mixed fodder containing Selenium in the amount of 0.069 mg/kg of dry matter, and the mixed fodder of 2 experimental animal group was additionally enriched with Sodium selenite to provide general maintenance of Selenium at the level of 0.2 mg/kg of dry matter. Sel-Plex was injected in fodder of 3, 4 and 5 experimental animal groups in the amount which required to achieve the level of Selenium in 0.2; 0.3 and 0.4 mg/kg dry matter.

In the process of research we studied the actual amount of the consumed forages, dynamics of living mass. On the expiry the main period (age of pigs 240 days) we conducted the control slaughter of pigs, aiming to determine the maintenance of heavy metals in the slaughters.
The analysis of the data on mineral composition testifies that content of Copper, Zinc, Lead and Mercury in the mixed fodder was within the boundaries of maximally possible level (table 1). The amount of Cadmium 2.6 times exceeded the norm.
Table 1 – Content of heavy metals in mixed feed of pigs

	Elements
	Mineral elements content, mg/kg 
	MDP, mg/kg

	
	natural forage
	dry matter 
	

	Se
	0.060
	0.069
	1.0

	Pb
	0.90
	1.04
	5.0

	Cd
	1.03
	1.19
	0.4

	Hg
	0.03
	0.04
	0.1

	Cu
	10.0
	11.5
	80.0

	Zn
	70.0
	80.6
	100.0

	Mn
	52.0
	59.8
	-

	Fe
	90.6
	104.3
	200.0

	Co
	0.8
	0.92
	2.0


        Note: hereinafter MDR – the maximum permissible concentration.

Results and discussion. Feeding animals of experimental groups with additionally selenium enriched mixed fodder provided increase in average daily live mass increase by 5.8, 6.9, 12.2 and 11.3 % compared to the animals of control group (table 2).

Table 2 – Dynamics of the live weight of experimental pigs
	Indices
	Group

	
	control
	experimental

	
	1
	2
	3
	4
	5

	Live weight of pigs, kg

	Top of the basic period
	32.0±0.50
	31.8±0.56
	31.8±0.61
	31.5±0.64
	31.6±0.64

	At the end of the experiment
	119.4±1.90
	124.3±2.42
	125.3±2.78
	129.6±2.62**
	129.0±2.51**

	Of daily average live weight, g

	For fixed period
	583±11.1
	617±14.4
	623±15.7*
	654±14.4***
	649±14.6**

	Of consumption mixed feed per 
1 kg increase, feed units 
	5.28
	5.05
	5.00
	4.81
	4.83


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

During the basic period of the experiment the animals consuming Sel-Plex with the mixed fodder, the average daily weight gain considerably exceeded not only the control analogues but piglets, whose ration contained Sodium selenite. The increase of average daily weight gain in pigs of experimental groups influenced considerably conversion of forage. Thus, the animals of the experimental groups per 1 kg of live weight gain took 4.7–8.7 % less forage units as compared to the animals of control group.
Depending on the level and source of Selenium in rations, the contents of heavy metals decreased in the slaughter products. In particular, the Cadmium concentration decreased by 10.8–35.1 %, in meat and by 6.9–20.7 % in fat of the experimental pig groups as compared with control (table 3).

Table 3 – Cadmium contents is in the experimental pigs slaughter products of, mg/kg

	Index
	Group

	
	control
	experimental

	
	1
	2
	3
	4
	5

	Meat (loin)
	0.037±0.0023
	0.033±0.0034
	0.031±0.0026
	0.026±0.0026 *
	0.024±0.0029*

	Fat
	0.157±0.0129
	0.153±0.0152
	0.149±0.0118
	0.142±0.0096
	0.141±0.0140

	Liver
	0.126±0.0069
	0.117±0.0042
	0.115±0.0032
	0.100±0.0055*
	0.097±0.0029*

	Kidneys
	0.220±0.0026
	0.209±0.0049
	0.207±0.0045
	0.178±0.0089*
	0.173±0.0112*


        Note: hereinafter *P<0.05 as compared with the control group.

The liver of these groups pigs contained 7.1–23.0 % less Cadmium, and 5.0–21.4 % less in kidneys as compared with the animals of control group.

Applying Selenium containing complexes for feeding young pigs stipulated a tendency decreasing Lead content in slaughter products of the control group animals (table 4). Thus, the lowest content of this element was found in meat, viscera and fat of 4th and 5th experimental groups animals.

Table 4 – Lead contents is in the experimental pigs slaughter products of, mg/kg

	Index
	Group

	
	control
	experimental

	
	1
	2
	3
	4
	5

	Meat (loin)
	0.086±0.0049
	0.084±0.0052
	0.082±0.0042
	0.074±0.0056
	0.072±0.0054

	Fat
	0.314±0.0274
	0.312±0.0209
	0.309±0.0208
	0.286±0.0057
	0.284±0.0078

	Liver
	0.101±0.0270
	0.099±0.0254
	0.096±0.0226
	0.089±0.0181
	0.088±0.0133

	Kidneys
	0.185±0.0083
	0.182±0.0081
	0.176±0.0141
	0.154±0.0141
	0.153±0.0110


Mercury complexes influence negatively on the organisms of animals and people even in their low concentrations. As one can see from the information of table 5, adding Selenium containing complexes to the rations provided decrease in Mercury content in meat of pigs of experimental groups by 4.3–19.2 %, in fat – by 5.2–19.1 % compared with the animals of control group.

Table 5 – Mercury contents is in the experimental pigs slaughter products of, mkg/kg

	Index
	Group

	
	Control
	experimental

	
	1
	2
	3
	4
	5

	Meat (loin)
	2.55±0.128
	2.44±0.340
	2.34±0.298
	2.07±0.100*
	2.06±0.120*

	Fat
	1.86±0.116
	1.81±0.077
	1.76±0.076
	1.66±0.042
	1.63±0.064

	Liver
	5.6±0.21
	5.4±0.18
	5.1±0.10
	4.8±0.16*
	4.6±0.12*

	Kidneys
	6.1± 0.22
	5.8±0.23
	5.4±0.34
	4.8±0.26*
	4.7±0.32*


        Note: hereinafter *P<0.05 as compared with the control group.
The increase in the level of Selenium organic source in rations provided lower contents of Mercury in the liver of pigs of experimental groups by 8.9–17.9 %, in kidneys – by 11.5–23.0 % as compared to the control analogues.
Conclusion. Thus, the analysis of the research results proves that organic, and inorganic Selenium, containing complexes in the mixed fodder, positively influences the growth and metabolism. However, the indexes of the animals consuming the mixed fodder with Selenium content at the level of 0.3–0.4 mg/kg of dry matter and the Sel-Plex as its source, take specific attention. The highest average daily live weight gains and lowest forage conversion were defined in these pigs. Products obtained from these animals were of better quality due to lower content of Cadmium, Lead and Mercury in the slaughter products.
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Влияние различных уровней и источников селена в комбикорме молодняка свиней на производительность и содержание тяжелых металлов в продуктах убоя 

Л.В. Пирова

Анализ литературных источников свидетельствует о целесообразности использования селенсодержащих препаратов в рационах животных с целью уменьшения трансформации ртути, кадмия и свинца в продукцию. Поэтому, для повышения производительности и качества продуктов убоя в состав рациона молодняка свиней необходимо дополнительно вводить селенсодержащие соединения.

Введение различных уровней (0,2; 0,3; 0,4 мг/кг сухого вещества) и источников селена (селенит натрия, Сел-Плекс) в полнорационные комбикорма показал, что наиболее эффективным для молодняка свиней было органическое соединение селена. Дополнительное введение его в комбикорм для достижения общего содержания селена на уровне 0,3 мг/кг сухого вещества способствовало снижению концентрации кадмия на 29,7 (Р<0,05), ртути – на 18,8 % (Р<0,05) в мясе. Выявлена тенденция к снижению содержания свинца в продуктах убоя животных опытных групп. Использование селенита натрия, по сравнению с органическим соединением, имеет менее положительное влияние на производительность и качество мяса свиней.

Ключевые слова: селен, свиньи, производительность, кадмий, свинец, ртуть.

Molecular diagnostics of QTL-genes polymorphism in Ukrainian Black-and-White Dairy Cattle

T. Dyman, O. Dubin, O. Plivachuk
Finding ways to ensure the Ukraine population by livestock products without resorting to imports – the main goal of most national scientific projects. Traditional selection provides small selection effect that gives the gain 1-3% per year in animals with high productivity. It can not satisfy the current needs. Improving the efficiency of animal breeding is now increasingly associated with development of DNA-technology. Search and analyze of QTL-genes and marker associated-selection are the key areas.

PCR-RFLP analysis is one of the methods of QTL-gene polymorphism determining. It characterized by high sensitivity, speed, accuracy and easy implementation. The method allows accurately identifying the genotypes of animals regardless of sex, age and physiological state, and selecting among them the most favorable for the formation of productive traits.

Primarily alleles of milk protein and hormones genes may be considered as potential markers of milk productivity.

It have been conducted the analysis of the genetic structure of herds of Ukrainian Black and White dairy cattle reproduced in farms of Skvira region, Kyiv district. 8 genes associated with milk productive traits – kappa-casein (κ-CN), beta-lactoglobulin (β-LG), growth hormone (GH), prolactin (PRL), leptin (LEP), diacylglycerol acyltransferase 1 (DGAT1), pituitary transcription factor Pit-1, STAT5A – have been studied. Method PCR-RFLP was used to identify cows genotypes on indicated genes.

The studies found that the most favorable for cheesemaking genotype BB κ-CN gene is absent in studied animals, and allelic variant B has a low frequency, which is characteristic for different breads of Black and White cattle.

For locus β-LG gene with greater frequency (0.630) it has been revealed the allelic variant A, which controls the high whey protein and total protein content in milk. While allele B associates with high casein content in milk, higher percentage of fat and better parameters of casein coagulate.

Genotype LV of growth hormone gene in many cattle breeds associated with a high fat content in milk, VV – high milk yield. The frequencies of these genotypes in studied animals are low (0.183 and 0.86, respectively). We can predict their low fatty-milk potential.

In polymorphic system of prolactin gene allelic variant G has a higher frequency (0.880), which is characteristic of most dairy cattle breeds. According to the literature data, in animals with genotype GG observe the highest milk yield and protein content than in animals with genotype AG. Therefore, favorable genotypes on prolactin locus are prevailing in cows studied.

LEP and DGAT1 genes in animalsб involved in the process of lipid metabolism, thus their specific allelic variants control the fat content in cow’s milk. So, variant B of LEP gene and variant K (lysine) of DGAT1 gene are associated with high values of this index. “Not fatty-milk” genotypes on these gene loci predominate in studied cows.

A-allele of Pit-1 gene in many cattle breeds associated with advantages for higher milk yield and milk quality. In cows under study this allelic variant is rare (frequency 0.140).

Studied animals are also characterized by a low frequency (0.105) of desired CC genotype of the STAT5A polymorphic gene system. High fat and protein content in milk of a number of cattle breeds associated with this genotype.

Thus, the distribution of genotypes and allele frequencies of QTL-gene in Ukrainian Black-and-White dairy breed reproduced in farms of Skvira region demonstrate its great similarities with other breeds of Black-and-White genealogical root. The genetic structure of the studied cattle herds in general corresponds to the structure of Ukrainian dairy breeds and is characterized by low frequencies of allelic variants B of gene kappa-casein, beta-lactoglobulin and leptin, V – growth hormone, K – diacylglycerol acyltransferase 1, A – transcription factor Pit I and C – STAT5A, which are considered more favorable for the formation of milk production traits than the alternative. Therefore, the milk production potential of studied herds is low that needs improvement of selection work with them.
Key words: molecular diagnostics, QTL-genes, Ukrainian Black-and-White cattle, genetic structure, milk productivity.
Lihandmix copper complex influence on nutrients digestibility in piglets

V. Bomko, S. Dolyd
Balance experiment on a diet nutrients digestibility study was conducted within the scientific-economic experiment. For this experiment, 3 young boars – brothers by father - were picked from each group according to the analogue principle. They were placed separately, each in a specially equipped cage. The experiment lasted for 8 days and had two periods: preparatory (3 days) and accounting (5 days). The animals were fed with complete mixed fodder twice a day, when necessary the uneaten remains were taken away. During the accounting period of the exchange experiment the amount of secreted feces and urine was considered. Average samples of the collected feces were taken and placed into glass jars with ground stoppers and preserved by 10 % hydrochloric acid solution with 10 ml per 100 g of feces and 100 g of urine.

To determine the effect of Copper organic-mineral compound on mixed fodder nutrients digestibility we conducted physiological (balance) experiment on 15 piglets.

Different doses of Copper organic-mineral compound had different effect on nutrients digestibility in piglets diet. Thus, organic matter digestibility in Large White breed piglets, which consumed mixed fodder, that contained 50 and 100 % of the copper norm (experiment groups 2 and 3), was about the same level as the control one. The experiment groups 4 and 5 had higher digestibility,  respectively by 0,71 % and by 1,21 % but valid difference was observed only in the experimental group 5 (p<0,05).

A similar pattern is typical for the figures of crude protein digestibility. Thus, the crude protein digestibility coefficient in pigs of the experimental group 5 exceeded the control, respectively, by 1,02 (p<0,05).

Having explored the digestibility coefficients in pigs of Landrace breed, we found that the experimental group 2 animals dominated over the analogue counterparts of the control group for crude protein digestibility, respectively by 0,37, group 3 – by 0,45, group 4 – 0,94 (p<0,05) and group 5 – by 0,52 %.

Crude fat was also digested better in the piglets of experimental groups 2, 3, and 4. Animals of these groups dominated their counterparts in the control group for crude fat digestibility coefficient by 0,06; 0,02 and 0,14 %, respectively, while the pigs of the experimental group 5, showed decrease in fat digestibility by 0,05 % compared to the control group counterparts.

Under the reduction of Copper in quality mixed fodders in groups 3, 4 and 5 a clear tendency of nitrogen free extracts (NFE) digestibility coefficients increase is being observed. This figure exceeded in the animals of the above mentioned groups the control ones by 0,27; 0,43 and 0,32 % respectively.

By the results of the second physiological experiment it is established, that application of quality mixed fodder with copper chelate in the amount of 10,9 g/t contributed to the total increase in digestibility coefficients of the diet in the bodies of three- and fourbreed pig hybrids according to the control group animals: the organic matter by 0,26 – 0,30 %; crude protein by 0,62 – 1,31 %; crude fat by 0,58 – 1,69 %; nitrogen free extract substances by 0,17 – 0,47 %.

Thus, the presence of a stable trend of improvement of all the investigated parameters (compared to the control) demonstrates some positive effect from using lihandmix copper complex.

Therefore, using different doses of lihandmix copper complex contributed to increasing organic matter digestibility by 0,5 – 1,21 %, crude protein – by 0,37 – 1,02 %, crude fiber and NFE by 0,05 – 0 63 % and 0,09 – 0,6 % respectively in piglets of Large White and Landrace breeds.

The second scientific and economic experiment displayed some positive effect of using lihandmix copper complex and more compelling reliable data were obtained in animals of the third experimental groups under the application of copper chelate in the amount of 10,9 g per ton of mixed fodder by the absolute majority of indices.
Key words:  piglets, diets, productivity, digestibility.
Cultivation of Spirulina platensis on fermented milk whey 

A. Khomenko, S. Merzlov

The influence of different concentrations of fermented milk whey in the nutrient medium composition on life activity of cells culture of Spirulina platensis was established and their ability to use fermented milk whey as a source of Nitrogen and other essential factors of nutrition. 

In our studies we used pure cultures of cyanobacteria Spirulina platensis and milk whey which had the following averages: Titrated acidity 61,5° T, pH – 4.06, the mass fraction of fat – 0.05 %, mass fraction of protein – 0.67 % and dry matter content 5.58 %.

The cultivation of Spirulina platensis conducted in phytoreaktors with 50 litres capacity each, with the use of standard Zarruka culture medium. The culture of microalgae clock provided light. For mixing culture medium of Spirulina platensis cells we used compressors. The temperature of the culture medium was kept at 24–25° C. Each stage of the study was 30 days. 
There have been two phases of research on the cultivation of Spirulina platensis. During the first phase to study the intensity of cultivation of Spirulina platensis under different doses of milk whey using four experimental nutrient medium to which was added serum and control (without milk whey).

During the first phase to the standard culture medium Zarruka added fermented milk whey in amounts: 1.0 liter – I testing nutrient medium, 2.0 liter – II testing nutrient medium, 3.0 and 4.0 liter – accordingly, III and IV research nutrient medium (or 2.0 %, 4.0 , 6.0 and 8.0 % by volume). Every 7–8 days of the research culture media also added fresh medium with an appropriate mix of sour whey.

The second phase determined the optimal concentration of milk whey as part of the standard culture medium during cultivation Zarruka Spirulina platensis.
During the second phase of research on the cultivation of Spirulina platensis using modified culture medium composed of fermented milk whey was added in amounts of 0.5 liters – I testing nutrient medium, 1.0 liter – II testing nutrient medium, 1.5 and 2.0 liters – respectively , III and IV research nutrient medium (or 1.0 %, 2.0; 3.0 and 4.0 % by volume).

Unlike the first phase of the study on the second re-addition of milk whey in 7–8 days did not commit.

In all nutrient mediums in a day determined by optical density using photoelectric FEC 56 M, pH – pH meter using I–160 MI.

In the first phase of the study was found that over the period of twelve days growing culture of Spirulina platensis, by adding dairy whey in an amount 8.0 % (4.0 liters) to 50 liters of culture medium Zarruka microalgae culture was dying. At the fifth day of the research nutrient medium has changed color from blue-green to yellow and appear odor. On the twelfth day the color changed to brown, indicating the loss of the principal amount of cells Spirulina platensis. By adding to the I, II and III research culture medium, respectively, 2.0 %, 4.0 and 6.0 % by volume of fermented milk whey, in the early days of the study, and after re-entering every 7–8 days corresponding concentration of whey and fresh culture medium, there was some inhibition of growth and development of Spirulina platensis, due to cultural adaptation to the milk whey. With the addition fermented milk whey to the nutrient medium in numbers: 1.0, 2.0 and 3.0 liters Spirulina platensis retains its ability to a build-up of biomass. However, due to the adaptive processes is slowing growth and development of culture.

At the end of the thirty day period of cultivation with control culture medium was obtained most dry biomass Spirulina platensis. Somewhat less dry weight of Spirulina research I obtained from culture medium, which is 5.15 g or 25.6% less than in the control. From the experimental culture medium III we received the least dry biomass of Spirulina, which is 16.5 grams or 5.6 times less than in the control.

During the second phase of the study we determined the effect of the addition of fermented milk whey to changing pH and optical density of culture medium. During the second phase of the study we found that adding milk whey of the standard culture medium Zarruka leads to an increase of absorbance versus control until the 7th day. Since 7–8 days in the experimental nutrient media optical density decreased, due to the adaptation of microalgae cultures to serum, this period lasted 13 days. In the control nutrient medium cell formation Spirulina platensis did not stop. However, the ninth day (due to the aging of cells) decreased the intensity of cell division, and the cells themselves united in layers. After the addition of fresh culture medium caused metabolic activation, increased intensity of cell division. Unlike the first phase of the study, fresh culture medium without milk whey was added, which did not lead to inhibition of re-build Spirulina platensis biomass. On the 13th day in the experimental nutrient medium intensified process of increasing biomass of microalgae, the optical density increased, but in III and IV nutrient media research, it was smaller than I and II, which is associated with the formation of layers of microalgae biomass and attaching them to the walls phytoreaktors. Also, experimentally was found that the addition of the standard culture medium Zarruka fermented milk whey does not influence the change in pH, however, this figure is somewhat different in the experimental nutrient medium in more acidic side compared with the control. But throughout the period of study is in the normal range 8.5–10.5. During the period of cultivation of Spirulina platensis, as a result of its activity, the pH of the culture medium is changed and is more alkaline.

The most of the dry Spirulina biomass 39.94 g±0,15, that is by 89.19 % more than control, was obtained by culturing microalgae, using modified experimental environment Zarruka by adding 3.0 % of dairy whey volume. Adding 2.0 % and 4.0 % whey milk into the nutrient medium also accompanied by an increase in the resulting dry Spirulina platensis biomass compared to the control, respectively, 22.6 % and 59.1 %.
Key words: fermented milk whey, Spirulina platensis, nutrient medium, biomass of сulture, Nitrogen, amino acids.
The efficiency of selection of Ukrainian Black-and-White dairy breed cows on the basis of their own parameters

R. Stavetska
It has been found that the selection of Ukrainian Black-and-White dairy breed firstborns on the basis of milk yield leads to increasing in milk productivity with some changes in reproductive performance and reducing their productive use duration. The selection of firstborns on the basis of milk productivity results in increasing in average milk yield by 108 kg (1,9 %), milk fat – 3,5 kg (1,8 %) per every 5 % of selected cows. In particular, at 10 % selection of firstborn milk yield increases by 290 kg, 30 % – 735 kg, and 50 % – 1077 kg; the level of milk fat for the same intensity of firstborns selection increases by 9,23 and 35 kg, respectively.

During the selection of firstborns with increasing milk production, the reducing of fat level is observed (maximum by 0,04 % for the level of selection of 25 % and above), because of the negative correlation between these parameters.

The selection of firstborns on the basis of milk yield promotes genetic progress in milk productivity. Growth of annual genetic progress in milk yield in the herd LLC AF “Hlushky” is an average by 5,4 kg, the level of milk fat – 0,24 kg per every 5 % of selected firstborns. In case of 5 % firstborn selection, genetic progress in milk yield is 7,8 kg and milk fat – 0,35 kg, whereas at 50 % – it reaches 53,9 kg and 2,45 kg, respectively.

It is known that there is a negative correlation between milk productivity and reproductive performance of cows, so it is advisable to watch over the changes in reproductive performance of cows at different intensity of selection on the basis of milk yield. In the herd LLC AF “Hlushky” the average age of first cows calving is 975 days or 32 months and there are no significant differences depending on the level of firstborns milk productivity (the difference is 9 days and less).

However, some elongation of service period duration with increasing in firstborns selection intensity (an average 1,6 days per every 5 % selected cows) is observed. In this case the intensity of selection is 40−50 %, the difference is 12−16 days (P<0,05). The average length of service period of firstborns being researched is quite long − 157 days, it is nearly twice longer than the optimal one. This leads to the prolongation of the period between calving, the average length of which is 436 days. 

The herd being researched shows that index fertility of J. Dohy is quite low − an average of 40,6 (for animals with an average fertility this index is 41−47). With the increasing in milk yield the index fertility index varies slightly with a range from 40,1 to 40,8.

So, selection of firstborns on the basis of milk yield leads to some extensions of the service period of cows and a slight decrease of the fertility index. It indicates the possibility of firstborn’s selection on the basis of milk yield without significant deterioration in their reproductive performance. 

Selecting cows on the basis of milk yield and increasing in the milk productivity in the herd leads to reducing of productive use duration of cows by 0,1−0,5 lactation depending on the selection intensity of firstborns. However, the reduction of productive use duration of cows compensates by higher milk yield.

Effectiveness of cow lifetime duration the average milk yield per day of life characterizes more fully: in the research herd the average milk yield per day is 6,0 kg.

Despite the reduction of the cow productive use duration, the milk yield per day of life in the herd LLC AF “Hlushky” increases due to the intensity of firstborn’s selection. By selection of 5 % firstborns milk yield per day of life increases by 0,2 kg, 10−15 % − 0,3 kg, 20−30 % − 0,4 kg (P<0,05), 35 % − 0,6 kg (P<0,01), 40–50 % − 0,7 kg (P<0,001).

Selection of firstborn’s on the basis of milk yield causes a reduction of the length of their productive use duration and, consequently, decreasing the amount of calves that requires increasing young animal remount. However, due to the increase in milk productivity, the highest lifetime yield of cows and the milk yield per day of life are provided.

Selection of firstborns on the basis of the first lactation results on the one hand helps to remove cows with low productivity out the herd and leads to genetic progress on milk productivity parameters, on the other hand − requires more firstborns depending on the selection intensity. It is necessary to increase the remount of young animals though it is a significant problem for the most herds’ reproductive performance with high productivity in the light of the current situation.
Key words: Ukrainian Black-and-White dairy breed, selection, milk productivity, reproductive performance, productive use duration, lifetime productivity.

The regulation of zeolite of Sokirnitsy deposit usage in quail growing 
V. Kharchyshyn, O. Melnychenko, P. Vered, M. Zlochevkiy 

The paper deals with investigating the issue of poultry nutrition, particularly the quails of meat and eggs productivity direction of Faraon breed. There has been grounded the optimal doses of zeolite from Sokyrnytsy deposite influencing anabolic processes in the poultry positively. It has been found out that introducing 15% of zeolite from Sokyrnytsy deposite of Zakarpatska region to the ration is favorable for blood and liver biochemical indices and quails productivity. Direct proportional dependence between ferments activity and zeoilite portion in quails ration has been found out and grounded. The way to increase the productivity of Faraon quails breed is suggested.

Under modern conditions of non-traditional species of birds production is one of the ways of expanding the range of food stuff and improving the economic efficiency of poultry industry. Scientific support of the industry development ensures a highly public and dietary food due to the biological characteristics of quails.

Domestic deposits of natural zeolites containing macro-and micronutrients and having adsorption, ion exchange, detoxification and immobilizing properties, have recently gained popularity due to their impacts on productivity of farm animals.

Analysis of the literature indicates a lack of deep research on the use of zeolite Sokyrnytsia field region aiming at increasing productivity of Faraon quail breed. There are no studies aimed at examining the state of biological systems, chemical processes under the influence of zeolite.

The research was conducted in the vivarium of Scientific Research Institute of Ecology and biotechnology of Bila Tserkva national Agrarian University. Five groups of a day aged chicks were formed, each numbered 100 birds.  
Zeolites have a porous structure that can accommodate a wide variety of cations, such as Na+, K+, Ca2+, Mg2+ and others. These positive ions are rather loosely held and can readily be exchanged for others in a contact solution. Some of the more common mineral zeolites are analcime, chabazite, clinoptilolite, heulandite, natrolite, phillipsite, and stilbite. An example of the mineral formula is: Na2Al2Si3O10·2H2O, the formula for natrolite.

Natural zeolites are formed at the places where volcanic rocks and ash layers react with alkaline groundwater. Zeolites also crystallize in post-depositional environments over the periods ranging from thousands to millions of years in shallow marine basins. Naturally occurring zeolites are rarely pure and are contaminated to varying degrees by other minerals, metals, quartz, or other zeolites. For this reason, naturally occurring zeolites are excluded from many important commercial applications where uniformity and purity are essential.

Zeolites are the alumina silicate members of the family of microporous solids known as "molecular sieves." The term “molecular sieve” refers to a particular property of these materials, i.e., their ability to sort molecules selectively based primarily on the size of exclusion process due to a very regular pore structure of molecular dimensions. The maximum size of the molecular or ionic species that can enter the pores of a zeolite is controlled by the dimensions of the channels. These are conventionally defined by the ring size of the aperture, where, for example, the term "8-ring" refers to a closed loop that is built from eight tetrahedrally coordinated silicon (or aluminium) atoms and 8 oxygen atoms. These rings are not always perfectly symmetrical due to a variety of effects, including strain induced by the bonding between units that are needed to produce the overall structure, or coordination of some of the oxygen atoms of the rings to cations within the structure. Therefore, the pores in many zeolites are not cylindrical.

Introducing 1,5 % of zeolite influences quails metabolisms positively which is proved by general albumin content, aspartat- and alanineaminotransferase and alkaline phosphatase in the poultry blood and liver.

The study of zeolite from Sokyrnytsy deposite influence eggs productivity is a perspective way of the research.

Key words: zeolite of domestic deposits, quail meat, quail eggs, enzyme activity, eco-friendly products.

Influence of the cellulase enzyme on the chemical composition and biological value of broiler chicken muscles
L. Bomko 
Our research was conducted in the conditions of Bila Tserkva National Agrarian University vivarium. For experiments there were formed 5 chicken groups (one control and four experimental) with 100 heads each. Chickens were kept on deep litter. Poultry in the control group was fed without supplementary feed additive cellulase enzyme; the I, II, III, IV experimental groups had cellulase enzyme according to advanced biotechnology.

For study of chemical composition and biological examination of carcasses on experimental broiler chickens there were selected four samples of pectoral and thigh muscles from each group. The poultry meat was determined for: moisture – by drying the sample in oven at temperature of 60–65 °C to constant weight; crude fat – by the method of binary mixtures; protein – by biuret method; crude ash – by ashing sample in oven at 450–500 °C. Biological evaluation of broiler meat, which were fed by cellulolytic enzymes, obtained by different techniques, conducted with infusoria culture Tetrachymena puriformis strain WH14 (micromethod).

It is established that feeding broilers by complete diet with cellulase affected the chemical composition of the breast and femor muscles. With increasing content of dry matter in the breast muscles increases the content of organic matter, and the bulk of the organic matter accounted for meat protein.

Thus, when broiler chickens experimental group II was fed by cellulases, obtained from strain Aspergillus terreus,  grown in culture fluid with copper content in organic – mineral form of 0.5 mg/L, there was an increase in the contents of the chest muscle protein and dry matter, respectively, by 8.2 and 4.6 % (p≤0,05), compared to control group. There was observed a tendency to increase of protein and organic matter content in the pectoral muscles, the difference from control was 5,2 %. However, cellulase reduced carbohydrate content in poultry of control group II by 13,2 % (p≤0,05), the fat content in the breast muscles of young poultry in experimental groups was on the same level as of control one.

Feeding second experimental group chickens with cellulase was also accompanied by the growth of content in the femoral muscle of dry and organic matter, respectively by 4,5 and 4,6 % compared with the control group, but the difference was not credible. The dry matter content increase in the femoral muscle increased its organic matter content, the bulk of which refers to protein. This figure was higher than in control group by 13,6 %. Chicken broilers of III and IV control groups exceeded control counterparts by the level of protein in femoral muscles, respectively by 7,8 and 2,9 %, but the difference was not credible. The femoral muscles of control groups chickens accumulated less fatty tissue – by 6,4–20,9 %, which significantly improves the quality indices and biological value of meat. The difference had a tendency trend.

Determination of the biological value of broiler chickens meat was conducted taking into account the rate of Tetrachymena puriformis ciliates cell proliferation on the nutrient medium with added homogenized poultry muscle tissue samples. The criterion for determining the biological value was the number of cell culture, which created during 72 hours of cultivation on nutrient medium with meat content from poultry of experimental group, compared to the microorganisms number, obtained by growing them in nutrient medium, containing meat of broiler chickens that consumed feed of cellulase obtained by traditional biotechnology (control).

During the experiment it was established, that the tetrahimeny cells biomass increase intensity on nutrient medium with meat content of broiler chickens, which were grown in compound feed, containing cellulase derived from a strain Aspergillus terreus, which were cultivated in nutrient medium with adding 0,5 mg/l of copper chelate compounds, was higher than in the media with muscle tissue of the control poultry.

The biological value of poultry meat under research was slightly higher compared with the control – by 3.1 %. It was experimentally proved that cellulase inclusion in animal feed, obtained by advanced biotechnology, did not deteriorate the quality of broiler chickens meat. The biological value of the poultry muscle tissue as food, increases.

Thus, the use cellulase enzyme derived from a strain Aspergillus terreus, which were cultivated in nutrient medium containing 0.5 mg/l of copper organic complex compounds in feeding of broiler chickens, contributed to greater deposit of protein in meat of broiler chickens, which is important in terms of nutritional and dietary properties of poultry meat, obtained from the use of biologically active substances. Intensity increasing biomass of Tetrashumena puriformis cells showed that the biological value of broiler chickens meat, which were grown in compound feed with cellulase enzyme content, was higher by 3.1 % compared to the control. This indicates that the biocatalyst action in the poultry muscle tissue from fodder transforms more essential nutrient factors.
Key words: cellulases, protein, fat, crude ash, broiler chickens, biological value.
Yogurt quality indicators, based on storage length  

V. Nadtochiy 
The milk processing by «Bilotserkivskiy Dairy Plant», JSC «Galakton» and JSC «ZHLK-Ukraine» for the production of yoghurt using Reservoir method, is based on normalized fermentation mixture in tanks. For the yoghurt produced reservoir means inherent liquid consistency. This is due to the fact that in this mode of production and increase the acidity of clot formation occurs periodically stirring, and only after reaching the required level of acidity of the products dispensed in consumer packaging and sent to cold storage for maturation. The quality of dairy products depends on the quality of raw materials, organoleptic properties, their structure and texture.

During the investigation of organoleptic characteristics of yogurt depending on the shelf life of change observed on the 14th day of storage. In the product, produced at LLC «Bilotserkivskiy Dairy Plant», one has revealed small-gassing, but the consistency was smooth, jelly-like. Taste and flavor were somewhat sour, but without the tastes and smells, taste as sweet. Yogurt of PJSC «Galakton» had too liquid consistency with severe flatulence. Taste, aroma and color of the product remained one-term throughout the period of storage (2-, 7-, 10-, 14- and days).

In products of PJSC «ZHLK-Ukraine» for consistency there was observed structure nonuniformity with little granularity, observed slight gas formation. Taste and flavor are of milk, but taste was sweet at the end of shelf life.

The taste and flavor of dairy products caused by acids and carbonyl compounds – acetaldehyde, diacetyl, acetone and others. Their content and proportion depends on the specific taste and smell of sour milk products. Some strains of Streptococcus thermophilus produce small amounts of acetaldehyde and diacetyl. However, the main role in the formation of taste and flavor of yogurt fulfills Lactobacillus bulgaricus. Therefore, the decrease in the number of Bulgarian bacillus ferment in stock will facilitate the deterioration of taste and flavor of yogurt.

Important processes that occur during manufacturing sour milk products are casein coagulation and gelation. Coagulation of casein makes lactic acid, which is formed by the lactic fermentation of lactose, thereby increasing the acidity of the product.

In the test yoghurt from three manufacturers titrated acidity increase was observed after 14 days shelf life of the product, but these values were within the normal range (80–140 here).

Active acidity during the study period was within 4,0–4,58 (normal 4,8–4,0). Yogurt Ltd. «Bilotserkivskiy Dairy Plant» volumetric ratio of the active acidity in 14- and 18-day of storage was 130 From: 4,0, yogurt PJSC «ZHLK-Ukraine» – 100 From: 4.82. This acidity may provide a sweet taste at the end of the product.

The most sensitive and promising for evaluating the quality sour milk products are rheological properties and synerezysni bunch, including viscosity and degree of syneresis. They depend on the composition of milk and bacterial starter cultures are, modes of thermal and mechanical treatment, method and duration of coagulation of milk proteins.

After 2 days storage of yoghurt syneresis highest rate of 45 % was observed in the product PJSC «ZHLK-Ukraine» Viscosity was 92 s. Throughout the period of storage structure-rheological performance of the product is gradually changing. So, on day 14, the degree of syneresis zbi lshyvsya to 69 %, and Viscosity decreased to 35 s.

During the study, yogurt LLC «Bilotserkivskiy Milk combine» throughout the shelf-life observed a similar trend to decrease the viscosity and increase the number of separated whey – 80 % and 28 s, respectively.

The highest values of the degree of syneresis (45 %) and the lowest viscosity (40 s) of yogurt PJSC «Galakton» observed at the beginning (2- day) and the end (14- day) of the product. These results confirm the rheological parameters acetate organoleptic evaluation - a liquid consistency of yogurt.

The analysis of rheological parameters yogurt showed that after 14 days of storage rheological parameters of product change: Viscosity decreases the degree of syneresis increases. Structural and mechanical properties of dairy products depend on the method and production process parameters and species composition of bacterial cultures.

For fermenting milk using bacterial ferments, produced in pure cultures of the respective types of microorganisms. From the selection of crops depend on flavor, texture and other qualities of the product. Ferment quality depends on the purity of culture, the ability to form acid flavor, accumulation of antibiotics.

Producer of «Bilotserkivskiy Dairy Plant» uses thermophilic yogurt company Chr. Hansen frozen (Yo-Flex DVS). DVS-culture – a highly concentrated and standardized bacterial preparations are to receive products with extended shelf life and very high strength structure, delicate flavor and low acidity increase during storage.

Manufacturers of PJSC «Galakton» and PJSC «ZHLK – Ukraine» use the term «pure culture of lactic acid microorganisms», «yogurt Ferment-on» without deciphering exactly which bacteria have been used to make yogurt. Therefore, the deterioration of rheological properties of yogurt PJSC «Galakton» and PJSC «ZHLK-Ukraine» can be explained as the species composition of bacterial cultures used for fermentation of milk at these companies. The use of starter cultures that are actively fermenting milk and form viscous clots, make positive effect on the improvement of the rheological indices of dairy products.
Key words: yogurt, texture, chemical composition, titrated acidity, active acidity, viscosity, degree of syneresis.
Nutrient digestibility by chicken broilers with selenium added to mixed fodder 
О. Soboliev
As it turned out that selenium activated the action of many enzymes and hormones and provides their physiology function, many scientists have lately bound the increase of bird’s productive qualities to the change of metabolism intensity in the body. It is well-proven today that selenium improves digestion of feed nutrients, laying and digesting of nitrogen, macro- and microelements what proves that in an organism not only the processes of breaking up of albumens, fats and carbonhydrates but also their synthesis and accumulation are more active. However, the relatd research was carried out mainly on laying hens and grown-up geese. 
The purpose of research was a study of influence of additions of different selenium doses in the mixed fodders on the degree of nutrient digestion in the body of chicken broilers.
To carry out a physiology experiment which consisted of two periods (previous and basic), there waere selected young birds in 30-daily age, 5 heads from control and experimental groups each, at identical correlation in the groups of males and females.

During the experiment the mixed fodders for the bird of experimental groups were additionally added selenium in such amount, mg/kg: second group – 0,2; third – 0,3 and fourth – 0,4. The chickens of the first control group did not get selenium addition. Sodium selenite was used as a source of selenium. 

As the analysis of physiology experiment results showed, digestion of nutrients of feed in birds of all experimental groups was high enough. However, chicken broilers of experimental groups fed with the selenium enriched mixed fodders had the best indicators of nutrient digestion.

So, the chickens of experimental groups advantageously differed by digestion of organic matters (73,0–73,8 %, against 72,9 % in the control group). However, statistically reliable (Р0,001) difference appeared only in the third experimental group, with the birds exceeding the same age birds in the control group by 0,9 %.

More substantial difference was traced by digestion of raw protein. So, if for the chickens of control group it was digested by 84,7 %, then for the birds of experimental groups this index was for much higher (Р0,001) by 1,4 %, 2,1 and by 2,0 %, accordingly.

The youngsters of the control group showed lower results than those of the experimental group by digestion of raw cellulose. The difference between the control and experimental groups (in favour of the last): in the second – 0,8 %, in the third – 2,8 (Р0,001) and fourth – 1,8 % (Р0,01). Low digestion of raw cellulose by experimental youngsters is explained (27,0–29,8 %) with the considerable thickness of hard hydrolyzing walls of plant cells which block access to the enzymes of digestive juices to the nutrients of corn components of the mixed fodders.

Additions of selenium in the mixed fodders for broiler chickens increased the digestion of raw fat. While in the control group this indicator was 68,4 %, then in the second experimental group it increased by 0,8 % (Р0,05), the third – by 1,1 (Р0,001) and the fourth – by 0,3 %.

As for BER digestion, the youngsters of the second and third experimental groups had insignificant increase of this index by 0,1 and 0,4 %, accordingly, and the youngsters of fourth experimental group – vice versa, the decline by 0,5 %, in comparison with the control group (78,6 %).

Thus, all doses of selenium introduction in the mixed fodders studied had though ambiguous, but positive influence on the digestion processes in the bird’s body. Thus, chicken broilers fed with the selenium enriched mixed fodders (0,3 mg/kg) had the greatest indicators of nutrient digestion.
Key words: mixed fodder, selenium, dose, chicken broiler, digestion, nutrients.
The effect of mixed fodder lithium additives on goslings meat quality

А. Gribanova
Minerals are important components of adequate poultry feeding. Existing detailed feeding norms anticipate guaranteed mixed fodder supplements for poultry complex minerals. However, among the normalized elements there is no lithium.

Lithium has antioxidant properties, increases the natural resistance of the body, affects the body's metabolism. The use of lithium as a feed additive stimulates the growth and development of birds, increases their survival, reduces the cost of feed per unit of live weight and improves the quality of the resulting product.

The aim of the study was to investigate the influence of different doses of lithium additives in feed on chemical composition and biological indicators of toxic meat geese.

For the experimental materials we took goslings of Legart breed. Feeding the geese from one day old to 70 days of age was carried out by complete feed. Lithium was administered into feed for experimental groups goslings during the period of growing in such amount: (mg/kg) the second group – 0,05; the third – 0,10 and the fourth – 0,15. Goslings of control group received no supplement of lithium.

It was established that muscle chest of goslings in research groups showed an increase in dry matter. Whereas in the control group goslings the figure was 25,2 %, in the second experimental group it was higher by 1,2 %, in the third – 1,6 (P<0,05) and in the fourth – 1,5 % (P<0,05).

The breast muscle protein of experimental goslings groups tended to increase (respectively by 20,3 %, 20,4 and 20,6 % versus 19,6 % in the control group) with increasing doses of lithium administration in feed.

The level of fat in the breast muscle of birds in experimental groups increased slightly. Relative to the control group difference was 0,2–0,6 %.

The content of ash between groups does not have a substantial legitimate difference. The breast muscle amount of ash in control and three experimental groups, was similar and amounted 1,2 %, while their peers in the second experimental group was by 0,1 % lower, while in the fourth – by 0,1 % higher.

Calculations showed that the energy value of 100 g pectoral muscle in the second experimental group was 125,7 kcal, in the third – and fourth 128,0 and 124,8 kcal, which is by 6,1 %, by 8,1 and by 5,4 % respectively higher than in control group.

The relative biological value of breast muscle of experimental groups compared with the control group was higher by 3,0–4,1 %.

Dry matter content in the leg muscles significantly increased in goslings from experimental groups. The difference in this index between the control and the second experimental group was 1,8 % (P<0,05), the third – 2,9 (P<0,01) and the fourth – 2,7 % (P<0,01).

The protein content in leg muscles of second experimental group was by 0,5 %, the third – by 0,7 % (P<0,05) and the fourth by – 1,0 % (P<0,01) higher than goslings in the control group, where a similar figure was 18,5 %.

Fat content in leg muscles  of the second experimental group poultry, compared with the control group, significantly increased by 1,2 % (P<0,05), the third – 2,1 (P<0,01) and the fourth – 1,1 % (P<0,05).

In leg muscles of geese in control group and four experimental groups ash content was the same, amounting to 1,1 %. Goslings in the second and third experimental groups yielded bird control group for this indicator by 0,2 and 0,1 %, respectively.

Significant differences between the control and experimental groups were established by the energy value of the leg muscles. The difference in favor of the latter amounted to 10,7 % (P<0,05), 17,2 (P<0,001) and 12,9 % (P<0,05).

Higher (at 1,2–2,1 %) in geese of experimental groups compared with the control group , was also a relative biological value of the leg muscles.

Thus, the introduction of lithium in animal feed positively influenced deposition of dry of matter in meat geese, protein and fat, which helped to increase its energy and biological value. Best meat quality was in goslings, which were fed during growing with feed enriched with lithium at a rate of 0,1 and 0,15 mg/kg.
Key words: lithium, feed, goslings, dose, meat, chemical composition, biological value.

The effect of germanium supplements in goslings feed on their meat quality
E. Gunchak
In recent years, scientific research in the field of the development and experimental study of optimal norms of reasoning of the new microelements elements into the feed composition that had not been considered before but proved to have a significant effect on the poultry body has been conducted. Among priority elements there is germanium. Many scientists in the leading countries of the world have been interested in this microelement because of its biological diversity.

The purpose of research was to investigate the influence of different doses of germanium supplements in feed for geese on chemical composition, energy and biological value of their pectoral and thigh muscles.

Experimental materials were the goslings of Legart breed. Feeding the geese from one to 70 days of age was carried out by complete feed. In goslings feed in the experimental groups during the period of growing germanium was added in such amount mg/kg: the second group – 0,1; the third group – 0,2 and the fourth group – 0,3. Goslings control group received no supplement of germanium.

It has been established that the pectoral muscles of goslings in the experimental groups compared with the control group the dry matter content slightly increased (0,2–0,4 %) and was as follows: in the second group – 27,1 %, the third group – 27,2 and fourth group – 27,0 %.

The protein contents in young geese of the second and fourth experimental groups also dominated by 0,1 %, and third group – 0,3 % of their peers in the control group where a similar figure was 20,4 %.

The birds of the experimental groups had the fat contents in the pectoral muscle 0,2–0,4 % higher than that in the control group (3,3 %).

The ash contents in the goslings pectoral muscles in the experimental groups have also changed in the direction of increasing its quantity. The birds of the second and third experimental groups had the same figure -  1,3 %, the fourth group – 1,4 %. The difference compared with the control group was respectively 0,1 and 0,2 %.

Calculations made on the basis of data as for the chemical composition of meat have shown that the energy value of the pectoral muscles of young animals in the experimental groups was somewhat higher than the one of the young animals in control group (123,0–125,5 kсal/100 g versus 122,1 kcal/100 g).

The results of studies of the biological value of the chest muscles showed that the number of the ciliates raised in the samples of meat geese of the experimental groups was higher: in the second group – by 3,8 %, the third group – 4,3 and fourth group – 3,0 % in comparison with the amount of the ciliates raised in the control samples.

Thus, because of the higher level of germanium in the goslings feed in the experimental groups one could observe a trend to higher muscle delaying feet of dry matter  – 0,1- 0,4 % compared with that of the control group (27,9 %).

The deposition of protein in the goslings femoral muscles of the experimental groups didn’t have a regular nature according to the microelement dose. Thus, the figure in the second experimental group was 0,2 % and in the third and fourth – 0,1 % higher than in the control group (20,1 %).

The contents of fat in femoral muscles of birds in the second experimental group increased up to 6,0 %, in the third group – to 6,3 and fourth group – to 5,8 %. The difference compared with the control group was respectively 0,4 %, 0,7 (P<0,05) and 0,2 %.

The slight increase of the ash contents of femoral muscles (at 0,1–0,2 %) occurred only in young geese of the third and fourth experimental groups. In the control and second experimental groups the figure was at the same level (1,1 %).

In the experimental groups goslings energy value per 100 g femoral muscle was also higher and amounted 141,1–143,0 kcal versus 138,7 kcal in the control group. However, a statistically significant difference was only in the third young geese experimental group where this indicator was 3,1 % (P<0,05) higher than that of their peers in the control group.

The obtained results as for the biological value of femoral muscles in the goslings experimental groups indicate that it has increased compared with the control group, in the second group – by 2,1 %, in the third group – 1,9 and in the fourth group – 1,1 %.

Thus, germanium supplements in feed at doses studied did not significantly influence the quality of goose meat, but had a positive impact on some indicators that characterize its nutritional and biological value. Taking into consideration the quality of meat, among birds of the experimental groups one should stress the goslings whose feed contained germanium in dose 0,2 mg/kg.
Key words: goslings, germanium, feed, protein, fat, ash, energy and biological value.
Improvement in the genealogical strucrure of ukrainian black-and-white dairy cattle breeding herds by identifying and using bull-leaders

M. Tkachenko, S. Tkachenko
Experience of many countries with a highly developed science and dairy cattle breeding as well as scientists’ predictions indicate that breeding work with the breed should be done according to the principles of large-scale selection, which includes intensive and centralized use of bull-improvers applying deep knowledge of basic methods for assessing the qualities of breeding animals, population genetics, patterns of variation and inheritance of economically useful traits in populations and herds. This approach will allow the breeding to increase the genetic progress in the population to 60 kg of milk per cow per year.

The aim of the research was to create and improve the genealogical structure of pedigree herds in Ukrainian black-and-white dairy cattle of Kyiv region by identifying and intensive use of the the best bulls of the breed.
We used the research information of three breeding enterprises (Bila Tserkva SPE, Kyiv ОПО and the Chief Selection Centre ) as an object. The Data describes the population of Ukrainian black-and-white dairy cattle of Kyiv region.
The study has shown that using semen of bulls-improvers provided the opportunity to receive additionally 100–300 kg more milk per cow on average, and in some farms it made 500–600 kg more compared to the peers.
A comprehensive analysis of 347 sperm output of sires bulls from the three breeding enterprises of Kyiv region in the amount of 12846147 sperm dozis pointed out that only 161 (46.4 %) bulls have the assessment on the quality of offspring. Their breeding value made 325 kg of milk on average, including sires of Ukrainian black-and-white dairy cattle +219 kg, Holstein +461 kg and Dutch +252 kg of milk.

Analysis of the evaluation of the sires showed the Holstein sires (+ 461 kg milk) are better in terms of the breeding value. 

Ukrainian black-and-white dairy cattle bulls possess lower breeding value compared with Holstein sires and Dutch (+219 kg of milk), but they produce the offspring more suited to the conditions of feeding and maintenance, since well as high blood offspring obtained from Holstein bulls (75% of "blood " for Holsteins) reacts to the impact of the environment dramatically and under poor maintenance and low feeding can not realize their genetic potential.

However, if the performance of a bull's mother does not significantly affect the performance of a bull's daughters, the breeding value of the parents affects the bulls straightforward evaluation of sires and his offspring, since the rate of the parent bulls accounted for 40–45 % of the effect of selection while for mothers bulls, it is 23–30 %. All this points to the need for selection among a group of parents bulls.

It is established that the existing bull-breeders obtained from 134 parents of bulls, that is, the intensity of selection makes only 2–3 son of a father. It proves the necessity of implementing the system of selection and extensive use of bull-breeders.
Our previous studies have shown that hereditary progress in herds of Ukrainian black-and-white dairy cattle is nearly completely dependent on the selection of bull- breeders (90–95 %) since even under the hardest cows culling maternal the effect of selection may increase by no more than 15 %. 

Therefore, selection and breeding work of Ukrainian black-and-white dairy cattle should be directed at identifying and intensive use of outstanding sires that are largely dominated by the productive qualities of breeding stock and consistently convey their offspring.
Key words: line, population, genetic progress, selection effects, breeding value, the intensity of selection, semen, bull leaders, bull-breeders.

The use of microbial inoculants at corn silage preservation

S. Chernyuk, A. Zahorodniy

There has been studied the impact of inoculants use on the corn silage preparation technology and corn silage preservation. The main inoculants’ advantages and their prospective use have been defined. 

There has been found out that DuPont Pioneer inoculants prevented the development of pathogenic bacteria, mold and fungi. Inoculants provide for preserving the initial features of raw materials. In accordance with silage quality requirements, one can say that silage with the traditional method preparation could be identified as the 3-rd class quality and the silage treated with 11C33 inoculants could be identified as the 1-st class quality. 

The first silage samples were taken in October, 2013. The chemical composition analysis showed that the content of dry substance in 1 kg of traditional silage was 14,7 % higher than in 1 kg of silage treated with the 11C33 inoculants. Silage with the DuPont Pioneer 11C33 inoculants had by 52,2 % more phosphorus and by 16,7% less protein than the silage prepared with the traditional method, without any conservants. Active acidity (pH) was at the level of 3,50–3,66.

The experimental silage with 11C33 inoculants had more organic acids, mostly lactic acids and acetic acids (Table 2). The experimental silage treated wtih 11C33 kept 2,43 % more lactic acid and it did not have the oleic acid. 

In early May, 2014 they were taken the silage samples, with their further organoleptic estimatation which showed the same good odour with the sour apple taste. At the same time the silage has smaller amount of dry substance, both with traditional silage and that treated with 11C33.

There were 83,1 g of digestible protein in 1 kg of silage treated with 11C33 inoculants versa 72,9 g of protein in the traditional silage. Analysis results showed treated silage ripening, with the content of protein increased by 18,7% in comparison with the traditional silage where one could observe the protein decrease by 8,8 g. Due to fermentation processes and the bacterial activity the balance of acids ahs changed. Both types of silage had less lactic acid and more acetic acid. Finally, there were no oleic acid in both types of silage. 

Active acidity or the hydrogen-ion concentration of the treated silage was at the level of 4,10 and it provided the essential acidity to inhibit the pathogen bacteria concentration.

There was the positive changing of the acid balance in the forage. The lactic acid was 15,2 % higher in the silage treated with 11C33 inoculants and the acetic acid was 13,6 % lower if compared to the traditional silage. The oleic acid was not observed in both silages.

Pioneer® brand 11C33 is a unique blend of proprietary strains of Lactobacillus buchneri, Lactobacillus plantarum and Enterococcus faecium (U.S. Patent No. 6,403,084) used to enhance fermentation in corn ensilaging, to improve anaerobic dry substance preservation and minimize aerobic dry substance losses.

Lactobacillus buchneri is a lactic acid bacterium that produces a broad spectrum of volatile fatty acids during silage fermentation inhibiting the growth of pathogenic microorganisms and yeast. This significant inhibition enhances aerobic stability, reduces heating in the feed bunk and minimizes silage aerobic losses. 

Thus, the DuPont Pioneer inoculants prevent molding processes, providing for preserving the initial features of raw materials. In accordance wtih the silage quality requirements, one can state that silage with the traditional method preparation could be rferred to as the 3-rd class quality and the silage treated with 11C33 inoculants could be referred to as the 1-st class quality. 

Key words: forage production, inoculants, silage, preserving agent, ensilaging.

Influence of the “Ecosorb” preparation on duck broilers meat quality

N. Batenko 
The quality of young duck meat studied in scientific and economic experiment, in the conditions of experimental facilities of the Department of Feed Technology, feed additives and animal nutrition at the Bila Tserkva National Agrarian University.

According to the scheme of the experiment (Table 1) were selected for 400 one day old ducklings of the cross Cherry Valley, of which by analogue principle there were formed four groups – one control and three experimental with 100 heads (50 males and 50 females) each. Analogues were selected by sex and body weight.

Feeding ducks in all experimental groups throughout the experiment was the same (complete feed) and differ only that in the fodder 1st control group ducklings there was no sorbent, and the animal feed for ducklings of the 2nd, 3rd and 4th D groups sorbent was added at doses of 0.57, 0.78 and 1 g/kg of feed, respectively. During the introduction of feed additives, the method of weighing and dispensing multi-mixing was used. The main period of the experiment lasted 42 days.

At the end of the experiment, after ducklings achieved 42-day of age, their slaughter was carried out on 4 head of each group live weight of which corresponded to the average in the group according to the conventional method.

The meat quality was determined by chemical and biological value – for amino acid composition. For this purpose we used December and thigh muscles. Chemical composition (dry and organic matter, ash, protein, fat and ash) were determined by standard methods, and the amino acid – the automatic analyzer TTT 339 using cation exchange resin LG ANB active group SO3. The study was carried out in duplicate.

Biometric data processing was carried out using MS Excel software using the builtin statistical functions.

It is known that the nutritional value of meat due to its chemical composition, which largely depends on the level of feeding birds.

As a result, studies have found that feeding ducks with the addition of different doses of sorbent during their growing influence the chemical composition of the breast muscles and leg muscles.

The young ducks in group 2 dry matter content and ash muscle was 0.2 organic matter – 0.4, protein – 0.1 % higher, and fat content, by contrast, 0.1 % lower than in control counterparts. A similar pattern is found and the chemical composition of the leg muscles of birds. In particular, the muscles of the duckling legs 2nd group observed an increase of 0.2 in the number of dry and 0.3 organic matter, protein and ash respectively 0.4 and 0.1 %. While for fat significant difference from the control group counterparts is not installed.

In pecs poultry 3rd group showed a reduction in the fat content of 0.2 %, increasing ash content, organic matter and ash respectively 0.1, 0.1 and 0.4 %, while the contents of dry matter and protein differences with the control group was not observed.

Feeding 3rd group ducklings with the addition of sorbent 0.78 g/kg resulted in reduction of muscle dry and organic matter, respectively, by 0.3 and 0.9 %. The content of protein, fat, ash and ash differences with controls not marked.

Adding sorbent to ducklings feed of the 4th experimental group in an amount of 1 g/kg of feed contributed to the growth of the breast muscle dry matter content of 0.6 organic matter – 0.8, protein – 0.5, fat – 0,1 ash and by 0.9 % compared to the control group birds.

Increased protein feeding ducks 4th group was accompanied by the growth of content in muscles of legs dry and organic matter 1.0, 1.6 protein, 0.3 fat and 0.1 decrease in the number of ash and ash of 0.2 % compared to the control group ducks.

On the basis of our studies it was found that the use during all periods of growing ducklings a high content of sorbent in animal feed significantly increases the biological value of meat.
Key words: ducklings, chickens, sorbent, breast muscle, fat, protein, ash, dry and organic matter.   

Secretory function and capacity system of the buffalo udder

Yu. Guzeev 

Buffalo production takes a leading position on milk gross production of in the world. The USA and other developed countries import buffalo herd for their organic production and integrated study. Ukrainian gene pool selection buffalo herd has been established in Ukraine in "Golosiyevo" Ltd. of Brovary district, Kyiv region.

The research aims at investigating peculiarities of milk secretion in buffalo. They were compared with those of cows and goats of wide-spread breeds. 
Milk is produced by mammary gland and is it is a very complex biological fluid by its nature. Producing milk is a complex biological process. Milk is secreted as an integrated system rather than by individual components, although milk fat occupies a special position in this holistic system. Formation and removal of milk fat compared with other milk components has its own distinctive features.

The high fat content in buffalo milk and its great lability are very favorable factors creating great opportunities for studying the physiological nature of the formation and removal of milk fat.

Under modern level of using buffalos as a dairy cattle their udder capacity is not used fully.

Udder capacity is apprised by the maximum milk yield. The maximum milk yield can be determined experimentally by means of artificial lengthening the interval between the milkings.

Numerous scientific researches studied the basic laws of cows and goats udder filling capacities. It has been found out that milk outflows periodically into the capacitive system lower parts (tanks and ducts) as in the course of milk producing. By the next milking this part of the capacitive system can contain the amount of milk equal to that of half the amount of a single milking. It is enough to overcome the resistance of the sphincter nipple to remove this milk. Active milk flow is necessary to retrieve the rest of the milk. Different names were offered to designate these different milk portions or fractions of a single milking: the first portion is called a single milking tank, and the second one – the alveolar. Many physiological research laboratories defined the basic regularities of the allocation of these milk portions, as well as their physical-chemical properties and biological features.

Buffalo females unlike cows and goats have no cistern milk portion. Their milk begins to flow out only after active milk output.

There has been formulated the idea that according to udder functional features, there are two extreme types. i.e. prodromal and simultaneous ones with transitive intermediate steps.

A peculiar feature of the prodromal type is the fact that the udder accumulates up to 100% of the milk and during milking and udder already contains the whole amount of a single milking. The simultaneous type, by contrast, contains only 25% of the amount a single milking and over 70% of the single milking is formed in the process of milking. Natural differences are obvious, especially those observed in indigenous cattle populations of gray Ukrainian, Carpathian brown, buffalo and others breeds.

Buffaloes udder compared with that of dairy cattle modern breeds has a less developed capacitive system of lower parts of the udder. Buffalo udder requires more complete milk ejection reflex stimulation to complete the entire single milking yield.

Thus, milk is secreted in the reflectory phase of milking in buffalos. It is preceded with latent period which is longer in buffalos than in cows and goats which should be considered.  

Synthesizing and milk returns (up to 70%) during a single milking in the udder milking is a physiological feature of the buffalo udder. This physiological feature buffalo udder should be considered in further improvement of milking machines and milking process.

Key words: buffalo, udder, milking, udder capacitive system.

Estimation and selection of bull breeders of various breeds by their own characteristics 
I. Starostenko, M. Bushtruk, I. Tytarenko, V. Danilenko
By the materials of zootechnic and breeding records, there was conducted the estimation of bulls of Symmental, Holstein and the Ukrainian Red-and-White dairy breed by the indicators of living mass, exterior and sperm production. The bull breeders under study were effectively used in Kyiv and Chernihiv areas on the foundation stock population. The research data specify that bulls of the studied breeds are comparatively large and constitutionally strong, but bulls of the Ukrainian Ukrainian Red-and-White dairy breed had greater living mass in 5-years-old age. There was found a reliable difference on sperm volume and by the concentration of spermium between pure breed bulls of Symmental and Holstein breeds. Mature bulls of the Ukrainian Red-and-White dairy breed occupy the intermediate form of inheritance on this feature and characterized with the following level of sperm productivity: volume of sperm doze 3,14±0,08 mls, concentration of spermium in sperm doze 1,14±0,02 milliards/ of ml, activity of spermium 7,85±0,1 points.
The work is dedicated to realization of estimation and selection of bulls on their own indexes, as the important element of selection that allows in early age to select the best bulls on the indexes of living mass, exterior and sperm productivity. Combination of high inheritance of physiology indexes allows to successfully conduct the selection of high changeability bulls according to the own indexes. The study of conformities to law of correlation between plant-breeding signs gives an opportunity to solve the task of selection and choose its strategy. So, the selection of animals on signs that have positive connection, simplifies selection, and its efficiency increases.

In breed making and breed improving process, the requirements grew sharply to the breeding and productive internalss of animals and simultaneously the value of their estimation increased on a constitution and exterior, that are the criteria of belonging to certain direction of productivity, by the indexes of health and durability of build. The results of our research showed that bulls of symental breed as the combined direction of the productivity, considerably differ from bulls of strictly specialized suckling holstein breed. Bulls of Ukrainian Red-and-White dairy breed are also characterized by the features of build, characteristic for a suckling cattle. 

An estimation of double plus bulls by sperm productivity is one of the elements of complex estimation that complements the indexes of origin, exterior, constitution, living mass and estimation after posterity. Selection of double plus bulls on the indexes of sperm productivity in the suckling cattle breeding is the important measure of increase the efficiency of breeding work. Analysing the indexes of sperm productivity of different breeds educed, between of pure breed bulls of holstein breed and bulls of the Ukrainian Red-and-White dairy breed a reliable difference is set on the indexes of sperm productivity, on the indexes of volume of sperm doze (Р>0,99) and concentration of spermium (P>0,95). 

Efficiency of selection and level of selection also depend on character of mutual relations between different indexes. Development of these questions will give an opportunity to educe the best double plus bulls and to use them effectively in the system of large-scale selection.

For development of the effective program of selection of bulls on the reproduced signs it is necessary to take into account genetic correlations between these indexes. Studying the quantity and quality indexes of sperm productivity there was set functional interdependence between signs. The educed intercommunication between the separate indexes of the reproduced ability gives an opportunity more reliably to estimate quality of sperm and use more effective direction of selection of sires So, between a volume and concentration of sperm negative connection (r=-0,13–0,27) is set, and between the volume of sperm doze and number of spermium in sperm doze, and also between a concentration and the same sign of copulas positive, rectilineal type. So, the number of spermium in sperm doze can be distinguished as a basic plant-breeding sign.

Thus, the main task of plant-breeding work in the suckling cattle breeding is an improvement of breeding and productive internals of animals, improvement of existing and creation of new high-performance breeds. It should be noted that important direction of progress in the cattle breeding is passing to the intensive selection of bulls with an estimation originally, by own indexes and in quality of posterity that will allow to take away, and in future and to use bulls for improvement, solvent proof to pass to the internals the descendants. 
Key words: bulls, indexes of sperm productivity, live weight, exterior, Ukrainian Black-and-White dairy breed, Ukrainian Red-and-White dairy breed, Holstein, Simmental. 

Optimization of nutrient media for cultivation of the strain Bacillus macerans as a producer of pectolytic feed additive
V. Bolokhovskyi, O. Melnychenko 

In all cell walls and in the intercellular space of plants there is an insoluble pectin in different concentrations, which has a function of bonding element between different molecules of non-starch polysaccharides with elements of cells. Pectin forms a strong frame, thus standing in the way for endogenous and exogenous enzymes to the nutrient substances. Most of the pectin is contained in the parenchyme of the plant tissue.

Pectin belongs to non-starch polysaccharides, which are practically not digested in the organisms of monogastric animals, acting as antinutritional factors. This, in its turn, prevents digestive enzymes in the gastrointestinal tract to hydrolyze proteins, lipids and carbohydrates concentrated in the endosperm. Thus, transformation of the nutrient substances of the fodder into animals products is decreased. 

Pectins are hydrolyzed in case of action of a number of pectolytic enzymes, which are synthesized by microfungi, some types of yeasts and bacteria.

The producer of pectolytic enzymes Bacillus macerans has been understudied. Besides, optimum technological regimes of cultivation of the Bacillus macerans strain have not been worked out.

Due to this, the goal of this work is determination of influence of optimum sources of Nitrogen and carbohydrates on the intensity of synthesis of pectate transeliminases by the Bacillus macerans producer. 

The research was made in the conditions of the laboratory and production capacities of the Private Company “Biotechnology of Ukraine-Centre” in the town of Ladyzhyn in Vinnytsia Region. The Bacillus macerans producer has been studied for production of the supplementary feed.
During selection of the source of Nitrogen the following medium was taken as the basis: beet-chips – 27.5 g/l; potassium sulfate – 2.0 g/l; calcium carbonate – 2.5 g/l; maize extract – 12.5 g/l; potassium hydroxide – 0.2 g/l. 
Different sources of Nitrogen were added to the above specified content: ammonium sulfate, ammonium chloride, ammonium oxalate, ammonium tartrate, ammonium citrate, peptone, casein hydrolysate and urea (control) (based on 0.35 % in Nitrogen). 
After selection of the optimum source of Nitrogen, other sources of carbohydrates were used instead of beet-chips: sugar, maltose, glucose, starch, native cellulose, sodium-carboxymethyl cellulose, lignin, beetroot pectin, apple pectin, wheat mill-run, beet-chips (control) (based on 2.2 % in carbohydrates).
During research of the influence of different sources of Nitrogen on the synthesis intensity of pectate transeliminase by the Bacillus macerans producer, it has been found out that on condition of use of urea the activity of the enzymes complex was the highest at the level of 21.650 units/ml.
Use of ammonium sulfate and ammonium chloride was accompanied by reduction of activity of the pectate transeliminase, compared to the control data, accordingly for 22.4 % and 28.3 %. 
Introduction of the ammonium citrate and ammonium oxalate to the composition of the nutrient medium did not give high results. Activity of the pectate transeliminase was lower compared to the option where urea was used, accordingly for 21.0 % and 19.3 %. In case of deep cultivation of the Bacillus macerans strain on the media with various nitrate containing compositions the accumulation level of the pectin enzyme was quite high (from 71.6 % to 95.0 %).
Use of simple sugars as single sources of carbohydrates in the nutrient medium contributed to accumulation of the bacteria biomass, but it did not stimulate enzyme synthesis.
This fact conforms well to the theory of inducing synthesis of the corresponding type of enzymes by the specific substrate. Such a specific substrate for pectin lyase is pectin. It has been noticed that introduction of substrates containing non-starch polysaccharides (cellulose, pectin) into the nutrient medium contributes to better accumulation of pectin lyase of starch nature sugars. 
On condition of use of beetroot pectin and apple pectin the accumulation of the studied enzyme was the closest to the control. The difference to the control was only 1.6 % and 19.0 %.
Thus, it has been determined that the optimum sources of Nitrogen and carbohydrates for the Bacillus macerans producer are correspondingly urea and beet-chips.

Key words: nutrient medium, strain Bacillus macerans, enzymes, urea, beet-chips, pectate transeliminase.

Connection of cytogenetic changeability on milk productivity of the Ukrainian Black-pied dairy cattle

V. Oleshko, O. Babenko

It was found that milk productivity of testable cows from the Shchors pedigree plant was higher on 983 kg of milk (Р>0,95), on 20 kg of milk fat (Р<0,95), and on 11 kg (Р<0,95) of milk albumen as compared to the productivity of cows of pedigree plant  "Agrosvit". Content of fat and albumen in milk the best results had cows from pedigree plant “Agrosvit” on 0,19 and 0,13 (Р>0,999) respectively.

With the help of cytogenetic monitoring of dairy cattle in the herds from the Shchors pedigree plants and  "Agrosvit" it was determined that karyotype  of greater part of the investigated cows corresponds to the norm, however one third of these cows had mutative cells and variable chromosomes in karyotype.

It was also found that in the investigated cows of herds from the Shchors pedigree plant the total percentage of mutative cells is 17,0% and in cows of herds from “Agrosvit” this data is twice higher – 35.8% (Р>0,999).

The index of aneuploidy in the cows of herds from the Shchors pedigree plant was 12,5 % and from “Agrosvit” was 15.6% higher (Р>0,999) and made up 28,1 %. The percentage of polyploidy in the investigated cows of herds from the Shchors pedigree plant made up 0,8%, in “Agrosvit” polyploidy cells were not founded. 
The part of metaphase with the asynchronous breaking up of center areas of chromosomes for the tested cows of the Ukrainian Black-pied dairy breed made up in the Shchors pedigree plant 1,3% and in "Agrosvit" 2,4 % at unreliable difference between indexes (Р < 0,95). This index can be used as a marker on dairy cattle breeding because it characterizes intracellular processes in the organism of animals, stipulated by the features of metabolism, peculiar to the display of capacity for the certain type of productive realization.

A percent of chromosomal aberrations in the tested cows of herd from the Shchors pedigree plant is 2,4 % and in "Agrosvit" is 5,3 % Р>0,999). Research of cytogenetic changeability of the bought cows (n = 6) of herd from the  pedigree plant  "Agrosvit" gave the next results: total amount of mutative cells in the bought animals occured with frequency 37,1 % that on 0,9 % more  (Р<0,95) than for the animals of own reproduction and a portion of mutative cells was 36,2% .

Including great amount of aneuploidy cells on 0,5 % (Р <0,95) and almost twice as high index of chromosomal aberrations 7,8 % versus 4,7 % (Р <0,95) was discovered in karyotype of the bought animals, as compared to analogical indices for the animals of own reproduction. However, frequency of cells with asynchronous cleaving of centromeric regions of chromosomes (ACCRH)  in karyotype of animals of own reproduction is 3,41% that exceeds this index on 2,71 % in bought animals, that is 0,7 % (Р >0,95).

In the tested cows from the Shchors pedigree plant not high, positive but reliable cross-correlation connection between the general part of mutative cells and yield of cows’ milk 0,108 (Р <0,95) was determined. In the tested cows "Agrosvit" was also determined positive, but unreliable cross-correlation connection between the general amount of mutative cells and yield of  cows’ milk 0,229 (Р <0,95), between anueplody and yield of milk 0,184 (Р <0,95). And also between the yield of milk and chromosomal aberrations 0,131 (Р <0,95) and between the yield of milk and ACCRCH 0,247 (Р <0,95). Low connection was determined between the amount of mutative cells and milk productivity (r = 0,108-0,299, P <0,95). It proves that cytogenetic indices reflect chromosomal status of animals and is the certain marker of intensity of metabolism in the organism of animals that result in the increase of yields of milk of cows.

The estimation of karyotypical changeability of dam population will allow in a short time to educe and withdraw carriers of high level of chromosomal violations. 

Key words: the Ukrainian Black-pied dairy cattle, milk productivity, cytogenetic monitoring, karyotype, chromosomes, mutative cells.

High yielding foreign and domestic selection Holstein breed cows adapaptability to milking conditions under loose-boxed farming conditions in the Forest Steppes of Ukraine 

S. Les’
The study has found out that milking duration was 5.59–5.96 min under the amount of 29,8–30,6 kg daily milk yield in 1st lactation foreign selection cows, including one-time milking of 9.9–10.6 kg. Milking duration of Ivano-Frankivsk selection cows, compared to the duration of milking their peer cows of Hungarian, Danish and German selection was correspondingly lower by 0.38; 0.14 and 0.01 min, which corresponded their daily yields. Regarding the duration of milking cows of Agrosvit Ltd., this index is dominated in the peers of Danish and German selection by 0.16 and 0.29 min respectively, but in Hungarian breed cattle the duration was only 0.08 min shorter. 

Regarding the assessment of twice calved cows milking duration, they were evidently adequate to the average daily yields. For example, milking duration in the Hungarian selection cows was 6.37 minutes for a daily milk yield of 33.1 kg, including single milking of 12.3 kg, versus 5.92 minutes duration for the daily milk yield of 32.8 kg (11.2 kg single milking yield) in German Holstein selection. In Danish selection cows milking duration occupies an intermediate position of 6.32 min under the daily milk yield of 32.6 kg. Ivano-Frankivsk selection cows were almost on a par with the German selection cows by the duration of milking – 5.96 vs. 5.92 min, but inferior to Hungarian and Danish selection cows, by 0.41 and 0.36 min, or 6.9 and 6.0% (P<0.95) respectively. 

Cows of Agrosvit Ltd. selection were almost the same as the German selection cows by milking duration – 6.01 vs. 5.92 min, and 0.36 and 0.31 min, or 6.0 and 5.2% (P<0.95) respectively lower as compared with the duration milking Hungarian and Danish selection cows. In general, it can be noted that both average daily yields and milking duration of 2nd lactation cows of domestic and foreign selection did not differ significantly from each other, except for the Hungarian selection cows. 

3rd lactation analogue cows of foreign selection, particularly Hungarian, Danish and German ones, did not differ much from a biotechnological index of milking duration which were close to daily (30.5, 29.8 and 30.2 kg) and one-time (10.3, 9.9 and 10.2 kg) yields. For example, it was the longest in Hungarian selection cattle – 5.69 min, only 0.16 minutes, or 2.9 %, less in Danish selection cows, and in German selection cattle, by contrast, it was only 0.07 minutes, or 1.2 % slower. 

Regarding the duration of milking 3rd lactation analogue cows of domestic selection, it did not differ significantly from foreign selection animals under slightly lower daily milk yield (28,9–29,4 versus 29,8–30,5) though it was clearly higher. Thus, in cows of Ivano-Frankivsk selection under single milk yield of 9.8 kg, milking duration was longer than in the cattle of Hungarian, Danish and German selection, by 0.18; 0.34 and 0.11 min, or 3.2; 6.1 and 1.9 % (P<0.95) respectively; in cows of Agrosvit Ltd. under single milk yield of 10.1 kg it was respectively by 0.15; 0.31 and 0.08 min, or 2.6; 5.6 and 1.4 % (P<0.95) longer.

With respect to the average milking yield intensity, 1st lactation cows of domestic selection, it was almost on a par with foreign selection cows – 1.73–1.76 versus 1.77–1.80 kg per minute. The same is true for maximum milking intensity – 3.56–3.65 versus 3.77–3.97 against kg per min and the values of manual milking (40–42 vs. 32–39 ml). 

Medium and maximum milking intensity in 2nd lactation cows of national selection hardly differed from that of their peers of foreign selection. In particular, the average milking intensity in domestic breeding cows was 1.81–1.83 versus 1.82–1.93 kg per min in foreign selection cows, maximum milking intensity was, respectively, 3.86–3.90 versus 3.97–4.17 kg per min. 

With regards to the average milking intensity, 3rd lactation cows of Agrosvit Ltd. were inferior to their peers of Hungarian, Danish and German selection, by 0.08; 0.06 and 0.04 kg per min or 4.6; 3.5 and 2.3 % respectively and the difference in terms of maximum intensity was respectively 0.23; 0.09 and 0.21 kg per min or 6.4; 2.5 and 5.9 % (P<0.95). 

Thus, a comprehensive assessment of the data can reveal that the cows of domestic selection Holstein breed are well adapted to loose-boxed farming conditions and practically they are not inferior to their foreign selection peers by adaptation to machine milking. 
Key words: high yielding Holstein breed cows of foreign and domestic selection, adaptation to machine milking.
Sows Reproductive capacity under usе of biologically active preparations after weaning piglets 
V. Sheremeta, O. Menchinskaya 
Development of new and improvement of existing methods more accessible biotechnology regulation of reproductive function of sows is one of the topical areas of research, which is essential in the production of pig production.
One of the areas of control of reproductive function in females is the use of different periods of the reproductive cycle of dietary and metabolic drugs neurotropic action. A number of studies on the influence of the drug "Glyutam 1M" such pharmacodynamics on reproductive capacity of sows by using it during artificial insemination. It was found that feeding sows drug 1–3 days of sexual cycle significantly increases their twins.
It is known that piglets after weaning sows come into sexual hunt on average in 12 days. The duration of the idle period ranges from 3 to 40 or more days. Quick Recovery sexual cycle caused by switching Lactation dominant on sexual dominant. In consequence, the hypothalamus increases the rate of secretion of releasing hormone, which stimulates the synthesis and excretion of pituitary blood Folliculin and lyutropina begins the follicular phase of the sexual cycle. The theoretical basis of preparation immediately after the lactation period is that the biological action of its components is shown in functionally busy period of the hypothalamic-pituitary-ovarian axis.

The aim of research was to examine the influence of neurotropic metabolic drug "Glyutam 1M" sows introduced immediately after weaning of piglets on their reproductive ability.

Within 30 days (March-April) was formed two groups of sows on 30 goals each. Groups formed from sows on a group-analogues breed, live weight (205–212 kg after the second farrowing (n=15) and 236–240 kg – after the third), average fatness and preliminary twins. Lactation period lasted 28 days. After weaning piglets of control and experimental sows were kept in the same room in separate stalls for 15 animals.

Animals were fed a high-grade animal feed its own production in the liquid state, which is made from a special recipe SK-1. Sows experimental group were fed individually in the morning for 1–3 days after weaning piglets "Glyutam 1M" in a dose of 20 ml., control – 20 ml of saline.

The use of fertility medication helped increase of 6.6% (control – 86.7±6.19 %, experiment – 93.3±4.56 %). Sows in the experimental group was significantly more newborn piglets and 1.5 are alive – at least 1.9 and 0.4 stillborn head. 

Use of the drug in the proposed scheme leads to a tendency to increase in fertility and has a positive impact on the twins and also reduces fetal mortality.

Significant differences in live weight newborn piglets were found, but the bulk of the nest was significantly higher in the experimental group compared with control at 2.6 lbs. This is due both to a greater number of piglets in the nest, and some within the error, the advantage of body weight by 1.7 % (20 g).

Use of the drug contributed to an increase of 5.3 % relative number of sows that had a nest over 10 live piglets. This piglets are compared with the control was more by 1.6 heads.

The relative amount of business piglets of sows experimental group prevailed control at 2.5 %. Note that in the experimental group of piglets that had a live weight of less than 1 kg and was 0.7% greater than in controls. However, their live weight control is likely dominated by 8.3 % and 14.3 % respectively.

In the sows control group that had live offspring piglets was 7.6 % more than females who had also stillborn. While in the experimental group of such animals it was more by 71.4 %

Comparative analysis shows that in the experimental group sows only with live pigs was more by 31.9% and at the same relative amount of smaller females who were dead in offspring.

Idle period in the experimental animals was 17.8 % shorter compared with control (control – 5.3±0.45 days research – 4.5±0.09 days).

Thus, the introduction of sows drug "Glyutam 1M" 1–3 days after weaning activates the hypothalamic-pituitary-ovarian axis, which improves reproductive ability, such as increased fertility, twins, fewer stillborn piglets and reduced idle time.
Key words: sow, twins, multiple pregnancy, fertility, piglets, "Glyutam 1M".
Metabolism in sows’ organіzm after use of neurotropic metabolic drug 

L. Bezverkha, V. Sheremeta 
The aim of research was to examine the effects of sows' feeding with drug of metabolic – neurotropic action "Hlyutam 1M" during artificial insemination on the metabolic profile of blood and their reproductive ability. Large white sows were placed in individual stalls during their heat period and were artificially inseminated twice with an interval of 18 hours with diluted sperm. It was formed 2 groups of sows with 4 heads. Groups were formed from the sows of medium fatness by groups – analogues. The live weight of sows after the second farrowing ranged from 190–200 kg. Sows of the experimental group were fed with drug "Hlyutam 1M" in a dose of 20 ml of a 1–3 day sexual cycle or three times starting from the day after the first insemination. Group of controlled animals – with 20 ml of saline.

Blood for laboratory tests was taken twice from the sows’ ocular sinus, on 4th and 7th days of the sexual cycle (second and fourth day after the feeding with the drug). From each sow in the morning before feeding the animals it was seized 20 ml of blood. Concentration determination of the studied metabolites in serum of females was performed on the base of biochemical analyzer Sinnova BS3000P, using appropriate methods proposed by RANDOX.

Reproductive capacity of sows was determined according to the data obtained in five experiments conducted at different times of the year in which the experimental animals were fed with the drug by the described scheme. In each of the experiment in the control and experimental groups there were of 15 heads of sows after first and second farrowing (30 heads of sows in total).

Comparative analysis and dynamics of concentration of total protein and albumin in serum of females indicates the trend of intensification of protein metabolism by the drug "Hlyutam 1M" injection in sows.

Between the fourth and seventh day of inseminated sows’ sexual cycle, the energy demands are increasing, which intensify the dissimilation of glucose. This feeding of sows with “Hlyutam 1M” stimulates synthesis and increases the amount of energy twice as blood glucose decreased by 0,37 mmol/l in the group of controlled animals, and by 0,78 mmol/liter in experimental group respectively.

The control and experimental females had almost the same cholesterol levels on the 4th day. On the 7th day of sexual cycle sows of experimental group had no changes in cholesterol level, while sows of controlled group had this level decreased, which contributed to an increase of 15 % difference between the groups.

Urea concentration in the blood of experimental sows was higher on the 4th and 7th day of sexual for 37,0 % (p<0,05) and 34,1 % compared with the controlled group. At the same time, the concentration of urea in the blood of experimental and controlled animals did not change over the 3 days. This may indicate that intensive exchange of amino acids has a prolonged nature due to “Hlyutam 1M”.

Concentration of creatinine at 4th-day of the sexual cycle of the experimental group animals dominated over the controlled group for 19,4 %, but the difference was within the accepted margin of error. On the 7th day of sexual cycle there was no creatinine concentration difference between the experimental and controlled animals. This dynamic indicates an intensification of energy metabolism in the nervous tissue of the brain.

The determined differences in the concentration and dynamics of the studied biochemical components of blood in the controlled and experimental groups of sows must find reflection in their reproductive ability.

Experimental sows (88,3±2,65 %) have higher level of fertility for 11,7 % (p≤0,05), compared with controlled animals (76,6±3,46 %). Multifetation was increased for 1,4 piglets (p≤0,05), large fetation for 5,4 % and the number of stillborn piglets decreased by 25 %.
Key words: sow, the drug "Hlyutam 1M", fertility, large fetation, multi fetation, glucose, protein, urea, creatinine, cholesterol.
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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. UDK. 

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
UDK 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: image1.wmf]U

)[image: image2.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. 
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