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INFLUENCE OF VARIOUS SELENIUM SOURCES
ON PRODUCTIVE PERFORMANCE OF YOUNG RABBITS

Аналіз літературних джерел свідчить про  недостатній вміст селену у кормах для кролів. Тому, для досягнення бажаного рівня цього мікроелемента в кормі до складу раціону необхідно додатково уводити селеновмісні сполуки.
З даних, отриманих під час проведення науково-господарського досліду видно, що серед досліджуваних джерел селену (селеніт і селенат натрію, селенометіонін та Сел-Плекс) найбільш ефективним для молодняку кролів був Сел-Плекс. Уведення його в раціон для досягнення загального вмісту селену на рівні 0,2 мг/кг сухої речовини сприяло підвищенню живої маси піддослідних кролів на 4,7 % за одночасного зменшення на 2,9 % витрат корму на 1 кг приросту маси тіла. Заміна селеніту натрію у повнораціонному комбікормі на Сел-Плекс сприяє поліпшенню перетравності у молодняку кролів органічної речовини (на 3,2%; Р<0,05), сирого протеїну (на 1,2%), сирої клітковини (на 5,6%) та БЕР (4,1%). Подібні результати отримали за згодовування  кролям селенометіоніну. Використання неорганічних солей селену, порівняно з органічними сполуками, має менш позитивний вплив на продуктивність кролів.
Ключові слова: селен, кролі, продуктивність, селеніт, селенат, селенометіонін, Сел-Плекс, жива маса, корм, перетравність.
Statement of the problem. The amount of Selenium in feed used for feeding rabbits in Ukraine is not sufficient. Therefore some extra Selenium-containing compounds have to be added to the rabbits' diet so that the desired rate of Selenium could be reached.

The sources of Selenium could be conventionally divided into compounds of organic origin and those of inorganic origin. The most prevalent inorganic Selenium salts are sodium selenite and sodium selenate, among organic ones – selenomethionine preparation, selenopyranium or SP–1 (9-phenilsimmoctahydroxanthene), DAFC–25 and Sel-Plex [1–3]. 
Material and methods of research. The aim of our investigation was to determine the most efficient Selenium rate and study the efficiency of different sources of Selenium in the diets of young rabbits.

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

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

Considering the results of the first in-vivo experiment another in-vivo experiment was carried out. It was aimed at analyzing Selenium’s biological accessibility and efficiency of different sources of Selenium in the diets of rabbits (table 1).
Table 1 – In-vivo experiment №2

	Groups of animals
	Feeding terms and conditions

	
	Comparative term (15 days)
	Basic term (60days) 

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

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

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

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


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

In the course of our research the following data were analyzed: virtual amount of feed consumed, live weight dynamics, digestibility of nutrients, nitrogen exchange process, balance of calcium, phosphorus and Selenium, and hematological indices.
Research results. Feeding young rabbits with various Selenium compounds substantially effected their growth rate (table 2).

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

	
	control 
	experimental

	
	1
	2
	3
	4

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

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

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


Note: hereinafter *P<0,05; **P<0,01; ***P<0,001 as compared with the control group.
After 30 days of consuming mixed feed which included different Selenium-containing compounds (sodium selenate, sodium selenite, selenomethionine and Sel-Plex) by their live weight the rabbits of experimental groups 2, 3 and 4 exceeded the control level by 0,6; 2,7 (P<0,05) and 3,1 % respectively.

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

Alongside with live weight, the amount of feed, consumed per 1 kg of their live weight increase, is an important efficiency index of an animal balanced diet (table 3).

Data depicted in Table 3 show that rabbits of experimental group 2, whose diet contained sodium selenate as a source of Selenium, consumed the same amount of feed as their counterparts of the control group 1 which consumed sodium selenite as a source of Selenium.

Rabbits of experimental groups 3 and 4 that used selenomethionine and Sel-Plex as a source of Selenium consumed respectively by 2,5 and 3,3 % more feed than the control group.
Table 3 – Feed consumed for growing and feeding rabbits

	Indices
	Group

	
	control 
	experimental

	
	1
	2
	3
	4

	Feed consumption over the total term of the experiment, kg/head
	9,43
	9,43
	9,67
	9,74

	Feed consumption over the total term of the experiment, feed unit/head
	8,58
	8,58
	8,80
	8,86

	Feed consumption per 1 kg of live weight increase, kg 
	4,46
	4,41
	4,35
	4,33

	Feed consumption per 1 kg of live weight increase, feed unit 
	4,06
	4,01
	3,95
	3,94


FCR increase within experimental groups 3 and 4 reduced as compared to the control group by 2,5 and 2,9 % respectively. The same index within experimental group 2 was by 1,1 % lower as compared with the control group.

Since the rabbits of experimental groups considerably differed from those of the control group by their live weight, while consuming about the same amount of feed, we carried out a physiological (balance) experiment in order to assess the way in which different Selenium-containing compounds affect digestibility of feed nutrients (table 4).

Table 4 – Digestibility rate of nutrients contained in the diets, % 
	Name of matter
	Group

	
	control
	experimental

	
	1
	2
	3
	4

	Organic matter
	68,5±0,36
	68,5±0.09
	70,6±0,88
	70,7±0,41*

	“Crude” protein
	71,8±0,20
	71,8±0.97
	72,4±0,27
	72,6±0,30

	“Crude” fat
	80,8±2.81
	80,9±1.72
	80,6±2,23
	80,3±1,65

	“Crude” cellulose
	29,7±1,51
	29,8±1.22
	31,3±1,10
	31,4±0,22

	BER (nitrogen-free extract matters)
	76,7±0,13
	76,9±0.12
	79,8±1,60
	79,9±1,00


As the data in Table 4 show feeding young rabbits with feed containing sodium selenate, selenomethionine and Sel-Plex instead of sodium selenite on the whole made a positive influence on digestibility of feed nutrients. Thus, digestibility rate of feed organic matter within experimental group 4 rose by 3,2% as compared with the control group. Such increase was possible due to the increase in digestibility of crude protein – by 1,2%, crude cellulose – by 5,6% and nitrogen-free active matters – by 4,1%. However digestibility of crude fat within the same group decrease by 0,6% as compared with the control group.
Rabbits of experimental group 3 showed higher, if compared to the control group, digestibility rate of organic matters, crude protein, crude cellulose and BER(nitrogen-free extract matters) – by 3,2; 0,9; 5,3 and 4,0 % respectively, at the same time their digestibility rate of fat was lower than the control rate by 0,2 %. Digestibility rate of nutrients, displayed by the rabbits of experimental group 2, was virtually the same as within the control group.

Conclusion on the above research: 1. In two in vivo trials and bio–chemical researches we found that the best doses of Selenium for rabbits is 0,2 mg/kg of dry matter and from all used sources of Selenium (sodium selenite, sodium selenate, selenomethionine and Sel-Plex) the most effective was Sel-Plex.
2. Organic Selenium (Sel-Plex), compared with sodium selenite, increases overage weight gain of young rabbits on growing and finishing periods on 8,6 % (P<0,001) and decrease FCR on 2,9 %.

3. Using Sel-Plex instead of sodium selenite for young rabbits improves digestibility of organic matter (on 3,2 %; P<0,05), crude protein (on 1,2 %), crude fiber (on 5,6 %), BER (on 4,1 %).
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Влияние различных источников селена на продуктивность молодняка кроликов

Е.М. Косяненко
Анализ литературных источников свидетельствует о недостаточном содержании селена в кормах для кроликов. Поэтому, для достижения необходимого количества этого микроэлемента в корме в состав рациона необходимо дополнительно вводить селеносодержащие вещества. Из данных, полученных в результате проведения научно-хозяйственного опыта видно, что среди исследуемых источников селена (селенит и селенат натрия, селенометионин и Сел-Плекс) наиболее эффективным для молодняка кроликов был Сел-Плекс. Введение его в рацион для достижения общего содержания селена на уровне 0,2 мг/кг сухого вещества способствовало увеличению живой массы подопытных кроликов на 4,7 % с одновременным снижением на 2,9 % расхода корма на 1 кг прироста массы тела. Замена селенита натрия в полнорационном комбикорме на Сел-Плекс способствует улучшению переваримости у молодняка кроликов органического вещества (на 3,2 %; Р<0,05), сырого протеина (на 1,2 %), сырой клетчатки (на 5,6 %) и БЭВ (4,1 %). Похожие результаты получены и при скармливании кроликам селенометионина. Использование неорганических солей селена, сравнительно с органическими соединениями, оказывает менее позитивный эффект на продуктивность кроликов. 
Ключевые слова: селен, кролики, продуктивность, селенит, селенат, селенометионин, Сел-Плекс, живой вес, корм, переваримость.
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ACCUMULATION OF BIOMASS SPIRULINA PLATENSIS, ENRICHED
WITH COBALT, UNDER DIFFERENT TECHNOLOGICAL PARAMETERS  

Вплив інтенсивності освітлення на нарощування біомаси спіруліни та накопичення у ній Кобальту проводили за підвищених концентрацій цього металу у поживному середовищі (доза перевищувала показники контролю у 120 разів). Встановлено, що оптимальними світловими режимами, які дають змогу максимально наростити біомасу спіруліни збагачену Кобальтом є такі: з першої до третьої доби – 1300 люкс; з четвертої до шостої доби – 2400 люкс; впродовж сьомої та восьмої доби – 3900 люкс; на дев’яту та десяту добу культивування культури – 4800 люкс. За товщини поживного середовища 10–15 см і за наявності у ньому підвищених доз Кобальту інтенсивність нарощування біомаси спіруліни є найвищою.

Ключові слова: азотнокислий Кобальт, біомаса, поживне середовище, світловий режим, спіруліна.

Statement of the problem, analysis of recent research and publications. Widespread use of algae in various fields of human activity has necessitated the development of highly efficient technologies for industrial algae biomass production and biosynthesis of biologically valuable substances. There are a lot of photo-bio-reactor constructions for intensive cultivation of microalgae, which use natural and artificial sources of light energy. Artificial light sources have a number of advantages over natural. They can create a much larger area of radiation than sunlight. The most important indicator is the ability to control lighting conditions, so you can control the intensity of the microalgae culture growth. As a result, it is possible to influence the biochemical composition (quality) of biomass and get  high rate of biosynthesis of the substances that make up its structure [2, 7, 8].
The combination of cultivation parameters (medium duct velocity, biomass density, illuminance, temperature, cultivators design, etc.) determines  productivity of cultures, speed and selective assimilation of nutrients, values of their optimal  and limiting concentrations and also direction of structural and energetic processes in cells [3, 4].
Industrial technology of Spirulina biomass accumulation is oriented at autotrophic type of nutrition, thus culture is grown on mineral medium [1, 6].
The liquid, which is used for the production of spirulina is a solution of mineral salts in the water. It must supply spirulina with all the chemical elements of, the nutrient medium pH should be between 8 and 11 [1, 5].
Aim of work – to establish the optimal technological parameters of cultivation (illuminance, nutrient medium thickness), which provide maximum biomass accumulation of Spirulina platensis with high concentrations of cobalt.
Materials and research methods. In our studies we used pure culture of trihoma cyanobacterium Spirulina platensis (Gom.) Geitl. strain LGU-603, deposited in the Culture Collection of the Botanical Institute of the Leningrad University.
Biomass of cyanobacteria were cultured on modified Zarruka nutrient medium  in closed conditions by using fluorescent lamps of 40 watts each. The period of study was 10 days. During cultivation Spirulina platensis culture medium was continuously stirred using a compressor with barbotage tubes.
Spirulina was cultivated in glass rectangle containers with culture medium thickness: 10, 15 and 25 cm.

Optical density of culture medium with the culture of unicellular algae were determined during the experiment with the aid of FEC-56M.
Results and discussion. Effect of illuminance intensity on the growth of spirulina biomass and accumulation of cobalt was carried out by high concentrations of this metal in the nutrient medium (dose greater than control values in 120 times) (table 1).
Table 1 – Study of the influence of light intensity on increasing biomass of Spirulina by high doses of cobalt

	Doba
	Illuminance, lux
	Optical density

	1–3
	1100
	0,56

	
	1200
	0,58

	
	1300
	0,61

	4–6
	2000
	0,99

	
	2200
	1,04

	
	2400
	1,08

	7–8
	3300
	1,34

	
	3600
	1,38

	
	3900
	1,40

	9–10
	4000
	1,53

	
	4400
	1,58

	
	4800
	1,62


During the first three days of cultivation a positive impact was found of higher illuminance intensity on algae biomass increase. Thus, the highest optical density of the culture medium for cell culture was 1300 lux illuminance. The figure was higher than 1100 lux illuminance and 1200 lux, respectively by 8,9 and 5,1 %.

From the fourth to the sixth day illuminance intensity was kept at 2000–2400 lux. With 2400 lux of accumulaing Spirulina platensis cells were greatest, as proved by increasing absorbance by 9,0 and
3,8 % compared to variants where the cultivation of spirulina was conducted with 2000 and 2200 lux.

On the seventh and eighth days of growing spirulina under high cobalt concentration in the nutrient medium the cells growth trend did not change, yet with increasing illuminance intensity biomass of algae increased. The smallest gains were in the culture with 3300 lux illuminance. In 3900 lux illuminance intensity the optical density values were higher than in 3300 and 3600 lux, respectively, by 4,5 and 1,5%.

Increasing illuminance intensity had a positive impact on increasing the number of cells in spirulina nutrient medium  by 9–10 day of cultivation. Under  4800 lux illuminance Spirulina platensis biomass increase was most intense. This figure was higher relative to the variants  where illuminance of 4000 and 4400 lux was used, respectively, by 5,9 and 2,5 %.

Thus, the optimal light conditions that allow to build biomass of cobalt-enriched spirulina from the first to the tenth day are: 1300, 2400, 3900 and 4800 lux.
Light access to Spirulina cells may be regulated by the illuminance intensity and thickness of the nutrient medium in which the algae is cultivated. And in the first variant to obtain Spirulina platensis biomass the energy consumption increases.

Effect of high cobalt doses on the cell division of spirulina in the nutrient medium of different thickness are shown in fig. 1. After the first day of spirulina cultivation on nutrient media with different layer thickness and increased levels of cobalt were found significant differences in increasing  culture cells.

On the second day, it was found that the optical density of the culture medium with the thickness of 25 cm was the lowest, the rate was lower than the versions used where the thickness of 10 and 15 cm, respectively, 16,7 and 14,3%. The highest growth of cells relative to the first day of cultivation were found for nutrient medium thickness of 10 cm , the figure rose to 38,4 %.
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Figure 1. Effect of high cobalt doses on accumulating spirulina
under conditions of varying the nutrient medium thickness.
During the third day the number of cells increased in relation to the second day, respectively, by 63,8, 65,7 and 63,3 % (nutrient medium thickness 10 cm, 15 and 25 cm). The relative spirulina mass increase were maximal under conditions with Spirulina culture medium in thickness of 10 and 15 cm.

On the fourth day light intensity was 2400 lux. Under these conditions, the optical density of the culture medium of cells in culture (thickness 10 cm and 15 cm) increased relative to the third day of cultivation, respectively, by 15,2 and 13,7 %. During the cultivation of spirulina in nutrient medium with thicker layer of 25 cm, the weight gain of Spirulina platensis was minimal, as proved by reduction in absorbance relative to conditions where the thickness of the medium was 10 and 15 cm, respectively, by 16,2 and 13,6%.
At the end of the fifth day, the  cell culture increasing tendency preserved – with the thickness decrease of the nutrient medium, the weight of spirulina intensely increased. With respect to the initial amount (first day) optical density of culture medium for the layer thickness of 10 cm, 15 cm and 25 increased by 3.0 times, 2,8 and 2,5 respectively.

We noted the maximal increase of optical density  in the nutrient medium with a layer thickness of 10 cm (sixth day of cultivation). This figure was higher,  relative to conditions where the thickness of the culture medium was 15 and 25 cm by 2,1 and 17,3 %, respectively.

On the seventh day light intensity was increased to the value of 3300 lux. During this period, the lowest intensity increasing cell spirulina noted in the variant where the culture medium had the greatest thickness. The optical density in nutrient media (layer thickness of 10 cm, 15 cm and 25 ) in this period increased relative to the sixth day of cultivation at 26,3 %, 27,9 and 14,8 %, respectively. Trend of the impact of high doses of cobalt and thickness nutrient medium, which is cultivated spirulina on increasing cell culture on the eighth day was similar to the results obtained during the seven days of cultivation.

On the ninth day light intensity was increased to 4000 lux. During this period, noted the least capacity for cell culture nutrient medium layer thickness of 25 cm and the largest – with a thickness of 10 cm for the nine days of Spirulina biomass increased relative to the initial amount (first day) at 6,3 and 4,9 times, respectively.

Therefore, to maximize the capacity of Spirulina cells in nutrient medium with high concentration of cobalt content the thickness of the latter shall be kept at 10–15 cm.

Conclusions and recommendations for further research. 1. Optimal light conditions that contribute to accumulating of Spirulina platensis biomass at high doses of cobalt in the nutrient medium are as follows: from the first to the third day – 1300 lux, from the fourth to the sixth day – 2400 lux, during the seventh and eighth days – 3900 lux, in the nineth and tenth day of culture cultivation – 4800 lux.

2. The cultivation of Spirulina platensis on nutrient medium with a high content of cobalt and thickness of 10–15 cm makes it possible to increase cells biomass enriched with this metal.

Promising area of research is to establish the cultivation process parameters of spirulina enriched with zinc.
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Наращивание биомассы Spirulina platensis обогащенной Кобальтом при различных технологических параметрах

Г.В. Мерзлова 

Влияние интенсивности освещения на наращивание биомассы спирулины и накопления в ней Кобальта проводили при повышенных концентрациях этого металла в питательной среде (доза превышала показатели контроля в 120 раз). Установлено, что оптимальными световыми режимами, которые позволяют максимально нарастить биомассу спирулины, обогащенную Кобальтом, являются: с первых по третьи сутки – 1300 люкс, с четвертых по шестые сутки – 2400 люкс; в течение семи и восьми суток – 3900 люкс, на девятые и десятые сутки культивирования культуры – 4800 люкс. При толщине питательной среды 10–15 см и при наличии в ней повышенных доз Кобальта интенсивность наращивания биомассы спирулины наивысшая.

Ключевые слова: азотнокислый Кобальт, биомасса, питательная среда, световой режим, спирулина.
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Influence of malondialdehide content and antioxidant enzyme activity in the bulls ejaculate on sperm quality
S. Tsekhmistrenko, V. Koberska

The results of the determination of malondialdehyde, superoxide dismutase activity, catalase and glutathione peroxidase in the sperm of bulls with normal and defective sperm quality parameters are presented.

Spermatozoa are the most sensitive to the processes of free-radical lipid peroxidation in animals that are held with the participation of reactive oxygen. Thus, the aim of study was to determine the  antioxidant enzymes activity and the content of malondialdehyde in serum of bulls with normal and defective sperm quality parameters.

The research was conducted on the basis of Ukrainian genetic company «UGC» and Animal Biology Institute “NAAN”. Fresh sperm of bulls was used, it was mixed with the Bioexel medium to dilute sperm  in the ratio 1:1.

After the evaluation of sperm quality animals were divided into two groups. The bulls with higher rates of sperm quality were in the first group, and the bulls with reduced performance (agglutination, reduced motility and survival of spermatozoa, increasing the percentage of abnormal forms and dead sperm) were in the second group.

The enzymatic activity of superoxide dismutase, catalase, glutathione peroxidase and malondialdehyde content were determined in the diluted sperm. The survival of spermatozoa at temperature 2–4 °C before their movement termination was determined.

The results of research have shown that the state of antioxidant protection system in sperm affects its quality parameters and survival of spermatozoa. A significant decrease in catalase activity (p<0,05) in sperm of bulls of the second group during the increased activity of superoxide dismutase was determined. Thus, superoxide dismutase activity in the sperm of bulls of the second group was higher by 18 %, and catalase activity had lower rates by 16 %, compared to sperm from group one. The changes in the activity of the specified enzymes are accompanied by a decrease of 12.3 hours of the period of spermatozoa survival. It is possible that increasing of superoxide dismutase activity is associated with an increase in the activity of free radical oxidation during violation of spermatogenesis and as a result the number of abnormal sperm is increased.

The activity of catalase in sperm is positively correlated with the activity of glutathione peroxidase. During the research of sperm the significant (p<0,001) decrease on activity of glutathione peroxidase by 17 % along with a decrease in sperm quality parameters was determined. Obviously, that the action of these enzymes is directed at utilization of lipid peroxidation products that stimulate free radical reactions.

The positive relationship between low biological quality of spermatozoa in the second group (low concentration, the total number and mortility of spermatozoa in the ejaculate, increasing of the number of abnormal forms) and increasing concentrations of malondialdehyde is derermined. The content of malondialdehyde in sperm of the bulls of the second group was significantly higher by 1.6 times (p<0,01), the survival of spermatozoa was decreased by 12 hours, and their concentration - by 27 %. Obviously, there is a reason to cause covalent modification of macromolecules in the base of their damaging action and, consequently, to alter the structure of biological membranes, alter enzyme systems work, inhibit the activity of glycolysis and oxidative phosphorylation.

So, during the increasing of malondialdehyde content and reducing of activity of catalase and glutathione peroxidase in bull sperm the mobility, concentration, sperm survival are reduced and the number of abnormal sperm forms and dead spermatozoa are increased.

Thus, the process of spermatogenesis and sperm quality is significantly linked with the state of the body's antioxidant status and disorder of regulating mechanisms of the processes of free radical oxidation of lipids may be one of the factors of reproductive disorders of bulls.

The effectiveness of enzymatic antioxidant defense system, which has key enzymes of superoxide dismutase, catalase and glutathione peroxidase, is essential for maintaining structural integrity, spermatozoa survival and preventing the processes of lipid peroxidation in it.

Key words: bulls, sperm quality, lipid peroxidation, superoxide dismutase, catalase, glutathione peroxidase, malondialdehide.

Influence of probiotics forage addition on the slaughters qualities of broiler-chickens reared on deep bedding
Y. Mashkin

It was set the positive influence of forage addition with probiotics action «Protekto-Activ» on the qualities of the broiler-chickens reared on the deep bedding. It was set from the anatomic dissection of 42-days broiler-chickens that except the increase of the live slaughter-weight, quantitative changes also took place between edible parts of carcasses of the experimental and the control broilers groups that testify the indexes of anatomomorphological dissection of bird.

Live slaughter weight of chickens of the ІІ-nd, the ІІІ-d  and the IV-th experimental groups was higher than in the control one because of the complement of the mixed fodder of probiotics forage addition «Protekto-Activ». So live slaughter weight of broilers of the I-st (control) group was 2118,2 g, that is 3,7 % (P < 0,05) less than in the II-nd, and 3,4 % (P < 0,05) less than in the III-d and 3,2 % (P < 0,05) less than in the IV-th experimental groups. 

The results of anatomy dissection testify however that the weight of the both semidisemboweled and disemboweled carcasses depends on the live slaughter weight of the broilers-chickens. So the weight of the semidisemboweled carcass of  the II-nd, the III-d, the IV-th and the VI-th  groups was 1896,6; 1888,2; 1888,0; and 1870,8 g, so this index of the the I-st (control) group prevails on 4,0 % (P < 0,05); 3,5 % (P < 0,05); 3,5 % (P < 0,01) and 2,5 % (P < 0,05) accordingly. A similar picture is observed with the weight of the disemboweled carcass of chickens in the control as well as the experimental groups. The weight of the disemboweled carcass of broilers of the I-st (control) group is 1559,2 g that is 4,5 % (P < 0,05); 4,0 % (P < 0,05); 4,0 % (P < 0,01) and 3,0 % (P < 0,05) less than in the II-nd, the III-d, the IV-th and the VI-th groups. 

The usage of probiotics forage addition «Protekto-Activ» in the mixed fodders for the broilers-chickens during their growing on the deep bedding did not influence substantially output of the semidisemboweled carcass, the difference between the indexes of the control (85,7 %) and the experimental groups was not reliable and hesitated within the limits of 0,3-0,4 %. Then, as output of the disemboweled carcass among the broilers of the II-nd and the IV-th experimental groups (74,2 %) prevailed on 8,2 % (P < 0,05) in other experimental groups there is a tendency to the increase of the disemboweled carcass output in comparison with the I-st (control) group (73,6 %).

The addition of forage probiotics in the mixed fodders of chickens-broilers positively influences the increase of the pectoral muscles weight. So the weight of the pectoral muscles in the carcasses of the broilers from the II-nd, the III-d,the IV-th and the VI-th experimental groups is 458,2 g, 453,2 g, 454,8 g and 447,4 g and prevails under control group on 9,9 % (P < 0,01), 8,7 % (P < 0,05), 9,1 % (P < 0,01) and 7,3 % (P < 0,05) accordingly. 

The usage in the technological process of broiler-chickens growing on the deep bedding of the probiotics «Protekto-Activ» did not influence substantially the weight of the femoral and the shins muscles, the skin, the internal fat, the liver, the muscular stomach and the heart. 

The meat productivity of the broiler-chickens is characterized not only by the indexes of the anatomical dissection but also by the indexes of the broiler-chickens meats internal carcasses, such as index of meat carcass, index of breasts meat, the output of edible parts and index of boniness.

It is set as a result of the conducted researches that in accordance with the changes of particle of the component parts of carcass there are some changes of broilers meats internals indexes. So, addition to the mixed fodders of the probiotics «Protekto-Activ» helped to increase among the broilers of the II-nd, the III-d and the IV-th experimental groups of  the meat breasts index on 5,2 %; 4,5 % and 5,2 % (P < 0,05) in comparison with the same index of the control group (26,7 %).

The usage in the technological process of broiler-chickens growing on the deep bedding of forage addition of the probiotics action «Protekto-Activ» the reliable difference between other meats internal indexes of carcasses in the experimental and the control groups are not observed.

Key words: Broiler-chickens, probiotics, live slaughter weight, slaughter output, carcass weight.

Fattening and slaughter indices of pigs when feeding them with prebiolact 
V. Kucheryavy, V. Boychuk

The adequate animal feeding is a principal condition for obtaining high quality products with low cost. However, productive effect of nutrients is not fully used without the inclusion in the diets of the biologically active preparations, especially prebiotics. First of all, it refers to young farm animals that require complete feeding and increased energy supply. 

Prebiolact is one of the new feed preparations which have the prebiotic effect. It has been developped by the staff of the research and biotechnological enterprise “BTU Center”, Ladyzhyn, Vinnytsia region. This preparation is brand new, and its application in animal feeding requires scientific justification.

The purpose of this study is to determine the effect of feeding of different doses of the preparation on the fattening and slaughter indices of fattening young pigs.

Scientific researches were carried out by the method of similar groups. Four groups of stores of large white breed with ten pigs in each one were selected for the experiment. 

During the 15 days period of comparing, the experimental animals were fed according to a basic diet that was the same for all groups. In the basic period of the experiment, animals of the second, third and fourth group were fed both according to the basic diet and with the prebiolact in the amount of 2.0, 2.5 and 3.0 g per head daily. The first group was a control one and it did not receive the preparation.

To determine the effect of the preparation on the slaughter indices of pigs, control slaughter of 4 pigs per group was conducted at the end of scientific and economic experiment.

It has been established that the enrichment of the diets of fattening stores with different doses of the prebiolact has a positive effect on their performance that is proved by the results of the research. 

The feeding with the preparation at the dose of 2.0 g per head daily causes probable increase of the average daily gains by 35 g or 5.1% and the reduction of the feed consumption by 4,9% respectively.

The increase of the preparation dose results in the slight growth of the animal performance. Thus, the feeding with the preparation at the dose of 2.5 g per pig daily results in the average daily gain of animals by 9.4%, that causes a tendency towards the increase of absolute gain by 9.3% and live body weight of animals at the end of the period by 5.7%.

The feeding with the prebiolact at the dose of 3,0 g per pig daily results in the average gain by 13,1% and live weight gain by 8,1%. There has also been observed substantial reduction of the feed units consumption of 11,6%, digestible protein by 11.5%, dry matter by 11.4 % and essential amino acids up to 11.3 %.

The results of the control slaughter of animals indicate that feeding with the prebiolact at the dose of 2.0 g per pig daily has no probable impact on the slaughter indices of pigs.

The feeding with the preparation at the dose of 2.5 and 3.0 g per head daily causes the increase of the pre-slaughter live body weight by 8.0% and 14.0%, the slaughter weight by 17.4% and 22.6% and the carcass weight by 20% and 26.3%. It is accompanied by the increase of the slaughter output by 8.5% and 10.0%,the  carcass output by 11.0% and 10.5%. The feeding with the preparation at the dose of 2.5 and 3.0 g per pig daily also increases the weight of internal fat by 46,8% and 48,9%.

The results of the studies indicate that the feeding with the prebiolact has no effect on the thickness of the bacon of the experimental animals. A similar pattern characterizes the weight of internal organs, where there is a tendency towards the increase of live weight daily by 12.7% and 14.7% when the preparation is given in the amount of 2.5 and 3.0 g per pig.

Key words: prebiotic, prebiolact, stores, fattening, feeding, productivity, slaughter indices.

Enhacement of expiration date to sterilized butter use 

N. Lomova, S. Narizhnyy 

It has been found out that not only vegetative microorganisms forms but the spore ones are killed under sterilization in butter. No filamentous fungi, yeasts, spore anaerobs, proteolytic forms and pathogenic staphylococci were detected in the fresh made product. Airproof containers eliminate recontamination of the product and the residual microflora in butter that persisted throughout the year, was not detected during the entire period of storage.

The changes of fatty acid composition by major oil acids during storage at 20 ± 3 ° C are researched. No qualitative and quantitative changes were  detected during the first three months of storage, but later, during the year there were quantitative changes in all the fatty acids. It was an indication of oxidative and hydrolytic processes in the butter accompanied by an increase in low-molecular (1.5-2 times) and a decrease in unsaturated fatty acids.

Hydrolytic changes in milk fat up to 6 months of storage were insignificant. The further storage of the annual term caused deterioration of butter flavor (its glazing rancidity) was accompanied by a sharp increase in acid and peroxide numbers of fat and degree of its oxidation. The results of the research confirm the deterioration of flavor butterin 4-5 months storage, resulting  limitations of warranty storage term of sterilized canned butter at 20 ± 3 ° C up to 3 months.

Organoleptic indexes of the butterstored at 4 ± 2 ° C were deteriorated in a year of its shelf life. Physical and chemical properties of these samples, in 12 months of storage, reached the same values as in the butter, which was stored at 20 ± 3 ° C during a 3- month period. Therefore, the shelf life of the sterilized butter for consumption at 4 ± 2 ° C was determined for a period of 12 months.

It turned out that one of the factors increasing the sterilized butter stability is slowing down the process milk fat self-oxidation .

Thus, we have investigated the effect of selected antioxidants on the stability of butter and the destruction of fat-soluble vitamins. The results of the study show that better storage ability in the samples containing tocopherol, casein (0.01 %) and sodium caseinate (0.03 % by weight of milk fat). The research indicates that the sterilization process causes less destruction in vitamin A than in carotene the number of which  in fresh made butter amounted to 82.1 % and 75.9 % of the initial content in the raw material.

Adding antioxidants slowed down the destruction of vitamins under sterilization and storage.  Losses of vitamin E by the end of the warranty period of storage in control samples made 90,1 %  and in the samples with casein and sodium caseinate they were 56,9-69,9 %. Tocopherol added samples  kept 67.3 % of the original vitamin content by that time. The same trend , though with smaller differences , was observed was a in the content of vitamin A and carotene change.

The results of the research indicate that the quality of sterilized butter deteriorates with of vitamin E content decreasing below 1.5 - 2.0 mg / kg. Defects like  "greasy" and "indistinct" taste were usually observed in the samples containing vitamin E under the specified level. Thus, we can conclude that the extension of the expirity date of sterilized butter up to 6 months without its refrigeration, is possible under adding casein and sodium caseinate as an antioxidant, and up to 8 months  under adding tocopherol .

Another way to increase the stability of sterilized butter storage is to reduce the heat treatment duration that can slow the oxidative changes in milk fat during the further storage of butter. Reducing the duration of sterilization is possible under reducing capacity and under height of a jar.

Investigating the sterilized buttersamples shows that samples packaged in 100 ml jars had better stability during the  storage on their organoleptic and physico-chemical parameters. They meet the requirements of regulatory documents within 6 months of storage at 20 ± 3 ° C. Butter packed in 250 ml jars meets  the regulatory requirements for 3 -month shelf life.

Key words: sterilization, fatty acid composition, antioxidants, limitations of warranty storage.
The influence of manganese, zinc, selenium in mixed fodder on turkeys’ productive and reproductive qualities 

V. Gordienko

Trace substances are vitally important substances which are the fart which of hormones ferments, vitamins and protein mineral complex. They carry out large influence on the processes of exchange of proteins fats, carbonhydratess, mineral substances and by this regulate growth and development of the animal organs, promote the increase of productivity and vital functions.

Among them special place belongs to Manganese, Zincum and Selenium, which despite their small content in organism, play extraordinarily important role in the life of animals and plants.

The results of research show the insufficient content of oligoelements in the traditional Ukraine fodders, which are used in the poultry farming. That is why there is the necessity of enriching with the salts of these elements.

In spite of large number of researches both in our country and abroad, there is no common idea about the  turkeys needs for Manganese, Zincum and Selenium to this time. It is related, from one side, to the variety of lines and cross- races of turkey-cocks which are constantly improving, from the other with the different level of their productivity. That is why, it is necessary to establlish the scientific optimum, norms of Manganese, Zincum and Selenium in the mixed fodders.

As a result of the conducted research it was established, that the most high turkeys eggs productivity are 27,4 pieces  of eggs in a group, which received   mixed fodder, balanced additions of microelementss in grams per 1 tonn: Manganese 70, Zinc – 85 and Selenium – 0,15.
The best indexes of impregnated eggs (74,7 and 71,7 %) were in groups which were fed with the mixed fodder with additions of Manganese - 70 g/t, Zinc - 85–100 g/t and Selenium – 0,1 g/t.
Additions in the turkeys mixed fodder of Zinc (85 and 100 g/t) on a background additions of Manganese (70 g/t) and Selenium (0,1 and 0,15 g/t) positively influenced the reproductive ability of eggs. Tus eggs hatchability in these groups was within the limits of 93,1–93,2% against 89,4 % in the control one (R<0,1).
Efficiency of Selenium additives (0,15 g/t) in the mixed fodder showed to be depending on the background of additions of Manganese and Zinc. In particular, on a background additions of Manganese of 50 g/t and Zinc 75 g/t impregnated and derivability of eggs, the young  yield made respectively - 69,7, 92,3 and 64,3 %. While on a background additions of Manganese and zinc 70 and 100 g/t these indexes went down accordingly from 66,3 to 61,3 %, that testifies to the certain features of display of dependence between Selenium and Manganese and Zinc, depending on the level of their additions in the mixed fodders for turkeys.
The appropriate influence of different application of Manganese, Zinc and Selenium in composition the mixed fodder on the morphological indexes of turkeys eggs was not established. Thus, the eggs shell mass was within the limits of 10,0–10,9 grams, the thickness of shell on sharp end was – 38,9–40,1, on middle – 40,3–41,2, on blunt end – 37,9–38,7 microne.
Different application of Manganese, Zinc and Selenium in composition of the mixed fodder does not influence on preservation of livestock total number, it was 100 % in all of groups.
Thus, as a result of the conducted research it was established that, at cellular maintenance of turkey laying hens the optimal norms of additions for 1 t of the mixed fodder are: Manganese - 70 g, Zinc - 85 g, Selenium - 0,15 g. It enables, comparing with the control group, to promote  turkeys layability by 11,8 %, eggs impregnation by 13,2 %, eggs hatchability – by 3,8 %, the young yield – by 14,4 %.  
Key words: turkeys, mixed fodder, Manganese, Zinc, Selenium.
Functioning peculiarities of the antioxidant defense system in the tissues of geese in the embryonic and early postnatal periods of ontogenesis

O. Danchenko, L. Zdorovtseva, Y. Pashchenko, H. Ruban
Adaptation to oxidative stress that occurs after the eggs shell break in avian embryo, is adequately reflects its antioxidant system. The aim of research was to determine the tissue specificity of the adaptive response formation to oxidative stress in geese during the transition from fetal to postnatal development. 

Investigation of goose  tissues antioxidant status in embryos was performed during the second half of embryonic and early postnatal periods. The state of AOP was determined using the integral index (КAOA). 

Summary results of the integral index factor analysis consist of eight pro-oxidant-antioxidant balance indicators, indicate lowering of their joint impact in order: myocardium – stomach – skeletal muscle – liver – brain.

In the liver of geese indicators equilibrium impact POL ↔ AOA on antioxidant status decreases in the series: "CAT – GPO – TBKAP – Vitamin A – Vitamin E – SOD – lipids – β-carotene".

The evaluation of assessments (d,%) of each factor in the integral index of pro-oxidant-antioxidant balance (KAOA) in liver tissue, the first five of them  determine the level of 92.7% KAOA, a decisive influence on the activity of antioxidant status have antioxidant enzymes CAT and GPO, which is consistent with the highest level of CAT activity, and the GPO in the liver. In general, the impact of antioxidant enzymes in the liver is more than the impact of low molecular antioxidants in 2,6 times.

There was found a significant impact on KAOA content of vitamin A. Contrary to the traditional notion of a weak antioxidant effect of vitamin A, due to its rapid oxidation, proved a powerful indirect antioxidant effect of Retinol. One of the possible mechanisms for this effect is inhibition of inducible NO-synthase. At the same time it was found that status of vitamin E as a "main  tissue antioxidant" is refuted for the liver: for influence on antioxidant activity of this tissue α-tocopherol has only fifth place and thus reinforces doubts about the unlimited ability of vitamin E to prevent oxidative stress.

Thus, the support of pro-oxidant-antioxidant balance in the liver of geese in hypo-and hyperoxia during the transition from fetal to postnatal development occurs by running a series of neuro-humoral mechanisms that primarily stimulate synthesis of natural protein antioxidants CAT and GPO.

In brain tissues the weakest influence of complex of examined indicators of antioxidant activity was established. According to the evaluation proportion of the contribution of each factor in KAOA these tissues, the first five of them (CAT, TBKAP, lipids, β-carotene and GPO) determine the level of KAOA by 99.7%, CAT of them by 56.5% . Effect of antioxidant enzymes is by 21.1 times higher then the impact of antioxidant-vitamins. In the brain it is found the smallest effect of vitamin E on antioxidant status.

Thus, in the brain pro-oxidant-antioxidant balance support occurs to a greater extent by implementing other mechanisms, which may be a change in the level of saturation and the structural organization of membrane lipids.

The highest combined effects on KАОА of the tested set of indicators was observed in the tissues of the heart. It was more than by 5.5 times stronger than in the brain. According to the evaluation proportion of the contribution of each factor in KАОА in these tissues, the first five of them (vitamin E, β-carotene, lipids, and GPO, CAT) - to determine the level of 80.2% KАОА, and the impact of low molecular antioxidants in 1,7 times higher than the impact of antioxidant enzymes. However, status of vitamin E as a major tissue antioxidant is confirmed for heart.
The tissues of the stomach for joint impact level on KАОА of complex investigated parameters occupy the second place after heart. Five of the first indicators (vitamin A, vitamin E, TBKAP, β-carotene, lipids) by 98.6% determine the antioxidant status of the tissue, with no antioxidant enzyme it is not included. In general, the impact of low molecular weight antioxidants on antioxidant status of stomach is by 47.4 times higher than antioxidant enzymes.
The tissues of skeletal muscle in terms of the joint impact on KАОА of complex investigated parameters slightly inferior to the stomach and ranked third (after  myocardium and heart) place. 
The most influential on KAOA of five indicators include vitamin A, TBKAP, SOD, CAT, vitamin E. Their impact on KAOA skeletal muscle in the aggregate is 88.7%. Antioxidant status of these tissues is equally determined by the activity of antioxidant enzymes and low molecular weight antioxidants.

Tissue peculiarity of support pro-oxidant-antioxidant balance during oxidative stress at the end of the embryonic period in geese is reliably excellent combined effect of the tested set of indicators of balance POL ↔ AOA to their antioxidant status. 

This effect decreases in the series:  myocardium – stomach – skeletal muscle – liver – brain. Effect of antioxidant enzymes decreases, yet the one of low antioxidants molecule increases in the series:  brain – liver – skeletal muscles – myocardium –  stomach. Status of vitamin E as an general tissue antioxidant confirmed in tissues of the heart and stomach. According to the result of factor loading in these tissues most powerful antioxidants are vitamins A and E. 

Key words: oxidative stress, geese, postnatal adaptation, antioxidant status, tissue specificity, indicators of the pro-oxidant-antioxidant balance, factor analysis.
BOLA-DRB3 gene polymorphism in ukrainian black and white dairy cattle
O. Dubin 
Advances in molecular genetics allow to characterize the genetic processes that occur in natural or artificial populations and conduct targeted selection of animals with desirable traits. Nowadays the technology of genetic markers (MAS - Marker–Assisted Selection) is actively used by Ukrainian scientists for analysis, mainly genes of quantitative traits associated with indicators of dairy and meat productivity of cattle. Less attention is paid to genetic markers that define the resistance of animals to infectious diseases. This type of genetic markers is genes of the major histocompatibility complex (MHC), which according to modern views is a key element of the immune response in all vertebrates.
This is the first report in Ukraine for analyzing the polymorphism of BoLa-DRB gene by PCR–RFLP techniques (Polymerase Chain Reaction – Restriction Length Polymorphism). The second exon of the bovine Major Histocompatibility Complex class II DRB3 gene was amplified by PCR from 30 DNA samples of Ukrainian black and white dairy cattle. Bovine DNA was isolated from aliquots of whole blood. A one–step PCR with primers HLO30 and HLO32 followed by digestion with restriction endonucleases RsaI, HaeIII and BstYI was conducted. In most cases restriction analysis of PCR products was performed by 2 endonucleases: RsaI and HaeIII. Endonuclease BstYI was applied only in cases of identical molecular size of DNA restriction patterns obtained by RsaI and HaeIII digestion of PCR fragments. Some difficulties were encountered in determining the appropriate molecular size of restriction fragments which differs only by one–three nucleotides and typing of alleles with deletion (for example alleles DRB3 *08 and DRB3 *07) by using 7 % PAGE. In these cases the precise molecular size was determinate by 12 % PAGE.

In the studied herd of Ltd «Agrosvit» there were found 9 alleles of BoLa-DRB3gene: DRB3*03, *07, *15, *16, *19, *22, *23, *24 and *25. Our study showed that frequency of four alleles accounted for 75 % of the alleles in population: DRB3*16 (24 %), *24 (21 %), *03 (15 %) and *15 (15 %). Alleles DRB3*23, *25, *22 *19 was detected only in some animals with a frequency no more than 6 %. In the studied population the frequency of BoLa-DRB3 genotypes reliably differed from the equilibrium state of Hardy-Weinberg due to excess of homozygous genotypes (P<0.001).

The main parameters of the genetic variability of studied herds were estimated based on the calculation of allelic frequencies: effective number of alleles (ne) – 6,352; informative Shannon index (I) – 1,985; Wright’s inbreeding index (F) – 0,511; expected and observed heterozygosity – 0,843 and 0,412 respectively. The obtained results allow estimating in studied herd: the level of genetic variability for the BoLa-DRB3 gene; predict possible changes the genetic variability by the use the data in selection work with herd ; carry out the genetic monitoring of alleles diversity.

In the studied herd of Ukrainian black and white dairy cattle breed, despite of small number of animals, we saw the trend towards the predominance of some alleles (DRB3*16, *24, *03 *15). The results of allele’s distribution in the investigated herd were in good agreement with previous studies performed in Holstein cattle for the most predominant alleles. Only one allele (DRB3*15) which encountered in herd with high frequency (up to 15 %) is not typical for the Holstein cattle. It should also be noted the high level of homozygosity of studied Ukrainian black and white dairy cattle breed as shows the high positive value Wright’s inbreeding index (F=0,511). The low level of allele’s diversity of BoLa-DRB gene may negatively affect in the future on adaptation capabilities of animals and their productive qualities. In the breeding work is recommended to choose bulls with genotypes of BoLa-DRB3 alleles which are not often occur in the genotype of herds.

The obtained results show the necessity of using this type of genetic markers in breeding practice to improve the general level of genetic diversity and animals resistance to infectious diseases.

Key words: BoLa-DRB3.2, PLR-PDRF, allele variety, Ukrainian black and white dairy cattle.

Influence of germanium supplements into the goslings feed on their meat production

E. Gunchak, A. Sobolev
Recently, such element as germanium has drawn the considerable attention of scholars and practitioners. Germanium is an element with a wide spectrum of biological activities. The results of numerous researches on laboratory animals and human clinical trials have shown that germanium compounds have anti-cancer, anti-inflammatory, analgesic, antioxidant, hypotensive, anti-viral, anti-fungal, anti-bacteria, anti-radiation, fungicide and neurotropic detoxicant physiological effects.

The aim was to study the effect of different doses of germanium supplements in feed for geese on their meat production.

Experimental studies were carried out on a Danish breed Legart goslings. To carry out scientific and economic experiment four groups of goslings were formed.  In feed of experimental groups supplements of germanium were used (in mg/kg): the second group – 0,1, the third – 0,2 and fourth of – 0,3. Goslings of the first control group did not receive supplements of germanium.

Analysis of the results of scientific and economic experiment showed that feeding poultry research groups during the period of cultivation of fodder enriched germanium positively impacted their meat productivity.

Thus, the average weight of half-evicerated carcasses goslings second experimental group was higher than that of their peers in the control group by 2,3 %, the third – 3,3 % (P<0,05) and fourth – 1,8 % and respectively was 3574,9 g, 3612,3 and 3558,0 g.

In goslings of the research groups weight of eviscerated carcasses was also higher and amounted 2590,7–2634,3 g compared with  2533,3 g in the control group. However, the difference was statistically significant only in the third experimental group, a bird whose exceeded this indicator peers in the control group to 101,0 g or 4,0 % (P<0,05).

Young research groups benefit from different edible parts of carcass weight. Compared with the control , the second experimental group, the difference was 3,0 % (P<0,05), in the third – 4,9 (P<0,01) and fourth – 2,7 % (P<0,05). Weight of edible parts of carcasses in young research groups has increased mainly due to enhanced formation and development of muscle tissue and skin with subcutaneous fat.

Out of edible parts is largely determined by the specific gravity of the muscles that form the basis of carcass. By this measure gosling research groups exceeded their peers in the control group (34,1–34,4 % against 34,0 %). The difference in absolute muscle mass between birds of the control and experimental groups was in the second group – 2,2 %, in the third – 4,1 % (P<0,05) and fourth – 2,1 % for the latter.

As inedible parts, their share in goslings second experimental group was 40,0 %, the third ( 39,3 and fourth – 39,9 %, which is 0,6 %, 1,3 and 0,7 % respectively below than in the young control group. Reducing the output of inedible parts is mainly due to a decrease in poultry research groups relative weight of feathers, blood and goiter at 0,2–0,3 %, head and feet – by 0,2–0,4 %, inedible viscera – by 0,1–0,2 % and bones – by 0,2–0,4 %.

Reduction in carcass weight of poultry research groups inedible parts and increased weight of edible parts was of a positive impact on their relationship. Thus, in the second experimental group per unit mass of inedible parts accounted for 1,40, the third – 1,44 and fourth – 1,41 edible, 2,2 %, 5,1 and 2,9 % respectively greater than that of the control group.
In addition, poultry research groups favorably by their peers in the control group the ratio of carcass bone mass to muscle mass (respectively 1 : 2,92–2,98 compared with 1 : 2,85). The difference in this parameter between the control and experimental groups was respectively 2,4 %, 4,5 and 2,4 %.
So it is established that young sters the best efficiency of meat have the best efficiency of meat which were fed by all-mash enriched with germanium 0,2 mg/kg. The introduction of germanium in such amount contributed to the significant increase of the mass of goslings of half-eviscerated and eviscerated carcasses, as well as the weight of the edible parts of the carcass.

Key words: goslings, germanium, dose, feed, meat production.

Іndex slaughters and meat chemical composition according to the feeding young pigs with mixed-ligandcopper complex

S. Dolyd,  V. Bomkо
The intensification of pig farming requires high performance of calves that can provide high power for good growth conditions and complete feeding. The complete feeding of piglets flukes in the most of the households of Ukraine is provided by imported prestarter fodder, resulting in higher cost of the pork. In addition, the traditional sources of minerals in the compound feed are the mineral salts in the form of sulfate and chloride compounds bioavailability of which is 12-35 %, resulting in environmental pollution with heavy metals and crystallized water molecules contained in sulfates in the premix, destroys vitamins and other biologically active substances. The degree of absorption of minerals is enhanced by the use of feed supplementation with organic minerals. Representatives of these supplements are mixed ligand complexes of minerals (chelates), which are the part of the feed. Addition of mineral additives in feed for pigs provides significant economic effect, which manifests itself in increasing productivity and improving nutrient absorption of food, but their influence on slaughter performance and chemical composition of meat is insufficiently studied yet. 

The aim of our research was to study the effect of the mixed ligand copper complex on slaughter performance and chemical composition of pig’s meat.

Pigs weight of large white breed in the 5th experimental group has increased by 4,6 % under the condition of nourishing the mixed ligand copper complex. The growth of slaughter weight by 5,1 % (p≤0,05) was found out in group of these pigs. The difference in weight of internal head and the skin fat between the controlling animals and the 5th experimental group had the nature of trends.
It was found out that with mixed-gentle copper complex is growing succulent meat of pigs. Protein contents in pigs muscular tissue of the 4th and the 5th experimental groups increased by 3,3 %. At the same time, the concentration of fat in meat in these groups was lower, respectively, by 13,3 and 15,1 % (p≤0,001)
According to a life mixed ligand  copper complex during the pig breeds Landrace fattening it was found out that the biggest live weight of the animals had the 4th experimental group. The difference between animals of this group and the control one was 3,6 % (p≤0,05). At the 2nd, 3rd and 5th experimental groups the body weight was higher than in controls, respectively, by 2,1 %, 2,6 and 2,5 %, but the difference had the nature of trends.

The survey result proved that in the experimental group was the increase of protein in the muscle tissue, but this difference was veritable. The reduce fat in muscle tissue, respectively by 12,7 % 18,1 (p≤0,05) and 10,9 % was identified at the 3rd, 4th and 5th experimental groups. 

During feeding three way crossing breed hybrid pigs with mixed ligand  copper complex it  was investigated that the metal implementation in an amount 50.0 % from the control pre-slaughter weight of the 3rd experimental group increased by 3,4 % (p≤0,05), and the 2nd, 4th, and 5th experimental groups - respectively, by 2,0 % and 2,3 % 1,98 and 2,3 % but the difference was not veritable.

Slaughter weight was the highest in the 3rd experimental group. The difference with the control was 4,8 % (p≤0,05) .

The tendency of slaughter outcome of mixed-ligand copper complex of experimental groups № 3, 4 and 5 to increase also is marked.

In pig flesh of 3rd experimental group the protein content in dry matter increased by 4,2 % and the concentration of fat decreased, respectively, by 18,3 %, but the difference was not veritable.

Body weight of four-pedigree hybrid pigs on exposure to different doses of mixed-ligand copper complex increased by 2,5 kg, 4,0, 2,7 and 2,2 kg. respectively to the experimental groups № 2, 3, 4 and 5. The highest productivity was observed in the 3rd experimental group. The difference in the control mass was 3,7 % (p≤0,05).

Under the influence of mixed-ligand copper complex animals of 4 and 5th study groups were found tended to increase slaughter weight. In the 3rd experimental group the slaughter weight was raised on the veritable magnitude of animals, the rate was different from the control by 5,2 %. In this same group the slaughter outcome was higher than in controls by 1,4 %, but the difference was not veritable.

Weight of axunge of the experimental group was the same as the controls. Pigs, fed with mixed-fodder contained mixed-ligand copper complex 50% of the metal control head weight was higher than in controls, at 2,9 %. According to the experiments, animals of 3, 4 and 5th research groups tend to have the protein content in the muscle tissue increasing. The difference from the control was, respectively, 4,2 %, 2,3 and 1,4 %.

Thus, it was found that with applying of full-ration mixed-fodder with 2,72 g/t 5,45 and 10,9 g/t of mixed-ligand copper complex for large white, Landrace and three- and four-pedigree hybrid pigs, slaughter weight of pigs increasing, respectively, by 5,1 %, 5.3, 4,8 and 1,4 %.

Key words: piglets, ration, meat, carcass, mixed-fodder, pigs, productivity, copper, chelate, slaughter weight, slaughter performance.

Meat productivity of goslings when using lithium supplements in their feed 

А. Gribanova, A. Sobolev

The elements which attracted the attention of scholars and specialists in poultry industry owned lithium, which is recognized as an essential trace microelement biotic.

According to the research conducted on different kinds of animals and birds it was found that lithium has antioxidant properties showing immunomodulating activity affects on the amino acid-protein metabolism.

Today in poultry drugs lithium has been used in the adaptation period to increase the body's tolerance of birds to the negative impact of stress, stimulate the growth of young and adult birds that increased productivity and efficiency of its use in food improving the nutritional value of meat.

Despite the biochemical complexity and practical importance of this trace element, lithium is still not used in the feeding of poultry in Ukraine. This is due to the lack of differentiated norms of his administration in feed for birds of different species, age and direction of performance. In addition, some aspects of the impact of drugs on the body lithium birds (degree of absorption of nutrients feed, slaughter and meat quality, nutritional and biological value of meat, especially lithium accumulation in tissues and organs) today again either not fully elucidated or not reflected in the scientific literature.

The aim of research has been to study the effect of different doses of lithium additives in food for slaughter and meat quality of goslings.

For the scientific and economic experiment formed the group of calves on a daily counterparts was formed.

Birds of the control group during the growing period (70 days) were fed with food balanced by major nutrients and biologically active substances. Birds of research groups were fed with compound food additionally injected with different amounts of lithium, mg/kg: the second group – 0,05, and the third – 0,10 and fourth – 0,15.

The results of the control slaughter showed that the inclusion of lithium in the feed composition as a whole had a positive impact on meat production gosling’s research groups. 

It has been particular found that the average weight of carcasses half-evicerated goslings of the second experimental group was 1,0 %, the third – by 0,5 % and the fourth – by 1,6 % (Р<0,05) higher compared with that of the control group (3558,0 g).

A significant difference in favor of the experimental group was identified by weight eviscerated carcasses. For example, in the control group the rate was 2569,3 g, the second experimental group it increased by 1,8 %, the third – by 1,5 and fourth – by 2,7 % (P<0,05).

Young beneficial research groups differed by weight of edible parts. The vast bulk of the edible parts of goslings of these groups was at 1,3–2,6 % higher compared with the youngsters of the control group (2426,8 g). However, the difference was statistically significant only in the fourth experimental group in which exceeded this indicator exceeded  compared with bird control group to 63,5 g (P<0,05).

The most advanced muscle was goslings in the fourth experimental group (1508,0 g ), which was administered in feed lithium in an amount of 0,15 mg/kg. The difference compared with the control group was 2,8 % and was statistically significant (P<0,05). In goslings carcasses second and third research groups total weight of muscle was higher only by 1,6 and 1,4 %, respectively.

Increase muscle mass with a relatively small mass of bones in the carcass of young research groups has a positive impact on their relationship (1 : 2,84–2,85 to 1 : 2,81 in the control).

Thus, it has been found that the addition of lithium in feed at a dose of 0,15 mg/kg is most noticeable impact on the performance of meat goslings in particular contributed plausible increase in their weight of half-evicerated and eviscerated carcasses and edible parts of the carcass due to the better development of muscular tissue, skin with subcutaneous fat and edible viscera.
Key words: goslings, feed, lithium, dose, trunk, edible and non-edible parts.
Probiotics application efficiency in the diets of young pigs 
A. Ischenko

Feed additives prevent disorders of the digestive tract, have positive impact on the conservation of young pigs during growing, improve animal growth and reduce feed consumption per kilogram of live weight gain. 

Subalin can be attributed to the latter as a health care probiotic of a new generation that is produced by the “Enzyme” plant, engaged in production of bio-and enzyme preparations.
The aim of the research is to study the effect of probiotic preparation Subalin different doses on fattening and slaughter indices of young growing pigs.

Forty pigs of large white breed were selected for the experiment. They were divided into four groups, 10 pigs in each, by the principle of analogues. The first group was a control one. Piglets of the second group were fed both with basic diet and Subalin in the amount of 0.2 kg/t of mixed fodder, the third one - 0.3 kg/t of mixed fodder and the fourth one - 0.4 kg/t of mixed fodder. Preparation was fed for 90 days of the basic period. Then post-effect of the indicated feed additives was studied to achieve slaughter condition by the animals - 100 - 110 kg of live weight. Control slaughter (four typical animals of the first and third group) was conducted at the end of the final period.

Feeding of Subalin to pigs wuth the doses of 0.2, 0.3 and 0.4 kg/t of mixed fodder for 90 days of the basic period facilitated the increase of average daily gain by 22, 51 and 56 g, or 5.0, 11.6 and 12, 7% respectively. The period of post-effect of feeding of the researched feed additive showed that the level of average daily gain remained the same. Thus, in the second group this figure was at the level of 688 g, in the third one - 746 g and in the fourth one - 733 g, which exceeded the value of the control group by 2.1%, 10.7 %, 8.6% respectively. This led to the probable increase of the absolute gain in the third group by 5.4 kg or 10.7%, in the fourth one - 4.4 kg or 8.7 % and improbable growth in the second group by 1.0 kg or 2.0%.

Over the whole period of young pigs growing, the studied feed additive Subalin with the dose of 0.2 kg/t in mixed fodder caused average daily gain up to the level of 564 g, which exceeded the value of the control group by 17 g or 3.1%. At the same time absolute gain tended to increase by 3.0 kg or 3.3%.

Feeding of the preparation with the doses of 0.3 and 0.4 kg/t of mixed fodder caused probable increase of absolute gain by 10.0 kg and 9.4 kg, or 11.1 % and 10.4% due to the average daily gain by 60 g or 10.9 % in the third group and by 56 g or 10.2% in the fourth group. This made it possible to get an increase of the final live weight of pigs in all studied groups on average by 3.7 - 10.5 kg or 3.5 - 9.8% and it let animals reach slaughter condition.

According to obtained data,  live weight of the second group exceeded the value of the control group by 10.2 kg or 9.6% , respectively live weight of the first group was 105,8 ± 0,99 kg, of the second group - 116,0 ± 0,82 kg.

Analysis of the research results lets us make a conclusion that Subalin introduction into the diet with the dose of 0.3 kg/t of mixed fodder facilitates probable increase of the slaughter weight and carcass weight by 9.2 kg or 11.5% and 7.7 kg or 11.9 %, while carcass output and carcass output exceeds the control group by 1.1 % and 1.3 %. In the third group there is also probable weight gain per pig by 0.77 kg or 14.4%, a tendency towards weigh increase of skin (9.5 %), internal fat (14.6 %) and legs (2.95%). As for internal organs, no significant difference between groups was observed, the only exception is probable increase of pancreas weight by 13.0 g or 14.4%.

Key words: probiotic, Subalin, productivity, feeding, pigs, fattening, slaughter indexes.
cows’ reproductive ability while using biologically active drug Stymulin-Vet

M. Hruntkovskyy, V. Sheremeta, M. Chernega
The purpose of the study was to develop a biotechnological method of improving cow fertility by stimulating ovulation of follicles in the ovaries of biologically using the active drugs of neurotropic and metabolic action.

In recent decades, Ukraine’s cattle has got a tendency towards rapid development. However, the problems of cattle reproduction for owners of private and collective farms are rather urgent.

Reproduction of animals is a complex physiological process that provides a number of head, whereby the support livestock production needed to man. Intensive exploitation and defective condition of the cows leads to suppression of their reproductive capacity. 

Under these conditions inherent reproducible ability is not fully implemented, many cows are inseminated many times, the number of received calves per 100 cows increases infertile animals reduced the economic terms of use. Losses exceed the losses of infertility from all communicable and non-communicable diseases combined as infertility animals is almost constant in each sector. It is believed that in infertile cows decreased yield of 30 - 50 and sometimes up to 70 % (depending on the duration of infertility).

Biologically active agents are used for signifies regulation of reproductive function by cows. The previous studies found that after a double entry of Stymulin-Vet at 12 and 24 hours after the first insemination fertility increased by 22,9 %. As the competition between lactation and sex dominant has influence on the functioning of the reproductive system of cows, it is important to determine the effectiveness of the drug at different levels of milk production. Therefore it was decided to continue the research in various economies.

The experiment was performed in LLC AF "Kryukovshchina" Kyiv Sviatoshynsky district, Kyiv region Ukrainian on cows of black and white dairy breed between January and March 2013. There was used the recto-cervical insemination method. Three months after the experiment rectal examination was produced on experimental animals to determine pregnancy.

For the study there were selected Ukrainian black and white dairy breed cows with a live weight of 520–550 kg and the highest milk yield per lactation 6700–7500 kg, they were in the same conditions of feeding and maintenance. In first sexual hunt after the first insemination at 12 and 24 hours experimental cows got two injections - matabolichnoyi neurotropic action Stymulin-Vet in a dose of 20 ml were injected under the skin in the shoulder. Control cows – 20 ml of
saline.

The results indicate that the using of drug Stymulin-Vet has increased fertility after the first insemination at 20,0 %. This level of fertility after the first insemination has a great economic importance because labor costs and the cost of purchasing of sperm are reduced.

The main reasons for re-joining cows in mind, as studies of Platonov E., Deryaentseva V. and Reshetnykova N. show is embryonic mortality and lack of ovulation (anovulatory cycles). Thus, as in cows with embryonic mortality was ovulating, it was decided to combine them with pregnant females to compare them with animals from anovulatory cycle.

In the experimental group there were more than 25,0 % of cows which had ovulating follicles on the ovaries. This can be explained that the drug contains biologically active substances neurotropic, metabolic action, performing complex effect on the female reproductive system, activating at different levels of the chain "hypothalamic-pituitary-ovarian". And it is through stimulation of the hypothalamus, which release rylizyn-hormone causes increasing of frequency ripple pituitary lutropin, which in its turn is required peak amplitude and promotes ovulation.

The feasibility of using biologically active drug Stymulin-Vet neurotropic – metabolic action is that it is environmentally friendly and unlike hormones it rules out getting it in milk and meat, and with them the human body.
Key words: cow, anovulatory cycles, embryonic mortality, fertility, Stymulin-Vet ovulation, biologically active drug lutropin.

Dynamics of changes in physical parameters of carp’s blood forming organs during vegetation period 

O. Klymenko, Yu. Kunovskyi, N. Prysiazhnyuk, O. Mykhalskyi, L. Geiko 
The study of immune homeostasis in the fish body, primarily due to the study of adaptation mechanisms  to physical and geographical environment factors, biotic relationships, space usage, reproduction and successful coexistence with other organisms in the ecosystem. Comparison of these characteristics makes it possible to approach the explanation of differences between populations and the role of individual populations in the functioning of ecosystems. 

In the process of aging the leading factor that leads to this process, consider changes of the structure and function of biopolymers. Most facts suggest that with age there is a change of physical - chemical structures of proteins. However, the specific mechanisms of change and their effects on protein metabolism is unknown. The important role in the formation of protein structure higher levels play amide groups, which content  changes in some proteins  in the individual development of an organism. In most fish species, unlike terrestrial mammals, periods of active feeding are followed by long winter starvation, which significantly affects the anabolic and catabolic processes.       
Thus in summer  fish organism formes  the main bulk of organic compounds, while in winter the intensity of flexible metabolism drastically slows growth. The aim of research was to determine the changes of morphological parameters of blood-forming organs of carp fish under the influence of abiotic factors during its growing. 

The object of the study were blood-forming organs of one year old scaly carp. Liver, spleen and kidneys were taken from one year old scaly carp during the growing season by opening the abdominal cavity. We studied the linear and weight figures of carp’s blood-forming organs. For our studies we used conventional morphometric and biometric methods. During the growing season the renal volume was  increased by 6, 12 times. According to study, conducted in the initial period, the level of liver index was relatively high and amounted to 3,82. Later, during the growing season it ranged from 2,78 to 2,88.

With rise of water temperature during the growing season,  the feeding activity of fish increases, the rate of nutrients utilization from food is also increased, thus stimulating flexible metabolism. It is known that fish, that exists in the low temperature environment, significantly slows down its metabolism and moving reactions, it also reduces the oxygen consumption. To maintain the life process during this period relatively low, the fish does not need a lot of energy. Minimum energy needs are satisfied by glycolysis, which enables them to more economical use of energy substances, accumulated during the growing season, and use it in unfavourable conditions (e.g. long winter stay).   

Analysing the morphometric parameters of carp spleen, we found its increase during the growing season, proved by the calculation of the body index. Thus, analyzing the dynamics of changes in the parameters of blood-forming organs  in one year old scaly carps during the growing season, we found that the steady increase of absolute mass, linear dimensions and volumes of the kidneys, liver and spleen, is the evidence of blood depositing due to water temperature decrease at the growing season end. Similar patterns relative to other physical parameters (density, index) were not observed. The indexes of liver, kidney and spleen decreased or tended to decrease , indicating the development of adaptive mechanisms in the fish body.

Key words: homeostasis, spleen, morphological parameters, vegetation period, blood-forming organs, scaly carp.

Chemical сomposition of broiler chickens meat and liver with protoryzyn enzyme
H. Tashlytska
The importance of studying the chemical composition of meat products as one of the human nutrition priorities is proved by numerous theoretical studies and syntheses of both national and foreign scientists, including the works by S. Merzlov, I. Ibatullin, I. Egorov, P. Shmakov, R. Temirayev, but with the advent of new feed additives it is necessary to study their impact on the quality of poultry meat.
The purpose of the work was to study the effect of Protoryzyn enzyme on the chemical composition of white and red meat with experimental birds.
The object of the research is chicken broilers of Cobb-500 cross.
Research Methodology. The experiment was conducted at the researching farm of Vinnytsya National Agrarian University. Subject chickens were kept in cages in compliance with the zoo hygienic requirements. The duration of the experiment was 42 days.
To study 200 chickens selected, of which on the principle of analogues there were formed 4 groups 50 heads each.
The birds were fed twice a day with mixed fodder (base diet) supplemented with enzyme in experimental diet groups.
At the end of the experiment there was conducted teh controlling slaughtering of broiler chickens, four heads with each group. Statistical analysis was performed on a PC using the method suggested by M. O. Plohinskiy.
The contents of moisture, protein, fat, ash and BER in meat were determined by standard methods.
Feeding with the enzyme does not significantly affect the dry matter content in the white meat of experimental poultry. 
There has been found that the protein level was the lowest in the 2nd experimental group (2.1% less than control analogues). However, the birds of the 3rd and 4th experimental groups had protein content by 1.8% and 2% (P<0.05), respectively, greater than in chickens of group 1.
The amount of fat in muscle tissue increased in broilers of the 3rd group by 0.6% (P<0.01) and poultry of the 4th group – by 0.4% if compared with the control group.
The index of ash content in the 1st control and 2nd experimental groups was at the same level, while its level in the 3rd and 4th experimental groups decreased to the control level by 0.8% (P<0.05) and by 0.6% (P<0.001), respectively.
The content of nitrogen-free extractive substances in chickens of the 2nd group  was higher than with the control analogues by 2%, while in the 3rd and 4th groups this indicator decreased by 1.4% and 2%, but significant difference between the control and experimental groups were not found.
There have been observed no significant differences in broiler experimental groups if compared with the control on the content of dry matter in the leg muscles.
The level of protein deposition by feeding with the smallest dose of the enzyme (2nd group) was lower than the control analogues by 3.5% (P<0.05), while in the 4th experimental group this indicator exceeded that of group 1 by 0,4%.
The results of the studies proved an increase in the fat content of red meat in the second group by 1.8% (P<0.05), in the third group – by 1.6% (P<0.05) and in the fourthgroup  – by 1.7% if compared with the first control group.
The level of ash in the leg muscle of the 1st control  and 4th experimental group remained at the same level, while with the birds of the 2nd and 3rd groups it was higher than in control analogues by 0.4% and by 0.9 % (P<0.01), respectively.
The content of nitrogen-free extractive substances in the meat of the 2nd group  increased by 1.2%, while with the birds of the 3rd and 4th groups it was lower by 2.7% (P<0.01) and by 2.5% (P<0.05) than in the 1st group.
By feeding wtih enzyme in chickens of the 2nd, 3rd and 4th experimental groups there increased the dry matter content in the liver by 0.7% (P<0.05), by 0.6% (P<0.05) and by 1% (P<0.01), respectively, if compared with the control group.
Birds which consumed an average dose of the new feed factor showed the increase of protein content by 2.2% (P<0.01) if compared with the first group. In chickens of the second and fourth experimental groups this indicator also increased by 0.5% and by 1.3%.
The fat content in the liver of broilers in the 1st control and the 2nd experimental group was almost at the same level, but with chickens of the 3rd and 4th groups it was significantly higher than the benchmark by 1% (P<0.05) and by 1,7% ( P<0.01).
The level of ash in the liver declined in the 2nd experimental group by 0.6% (P<0.01) and in the 3rd group – by 0.5% of the contents of this indicator in the control group.
The intake of average and the highest dose of additive nitrogen-free extractive substances content in the liver of chickens decreased by 1.9% (P<0.01) and by 1.6% (P<0.01) if compared with the control group.
Introduction of enzyme in the diets of the 3rd and 4th experimental groups promotes increasing of protein and fat in white and red meat.
The use of average and highest dose in the liver increased the content of dry matter, protein and fat, but the level of nitrogen-free extractive decreased.
Key words: broiler chickens, enzyme preparation, chemical composition, white meat, red meat, liver.
The study of the probiotics and prebiotics usage effectiveness on microbiological and immunological quail indexes

D. Malyar, Y. Melnichenko, J. Solomonyuk, V. Bityutskyy
The research results on the development and biological properties study of probiotics different representative, which are the main blocks of a biological product Laktokas, developed at the Institute microbiology and virology named after Zabolotny NAS of Ukraine were identified in the article.
The resource Biotechnology obtains fruktan of different molecular weight pectin and ksyloolihosugar using membrane technology and environmentally friendly biocatalysts directional action. The purpose of these studies was to investigate the influence of Lakota’s probiotic, prebiotic composition and complex in microbiological and immunological parameters, the performance of poultry products.
Under drug absorption activity  influence of macrophages was investigated the following results: 2 hr. – 54,0 ± 3,1%; 3 oz. – 48,5 ± 2,5; 4 oz. – 66,0 ± 2,6 (P <0,001), in amounted  control of 47,0 ± 2,9%. At the same time the difference between the performances of phagocytes phagocytic index was not reliable. The functional activity results of phagocytic cell where is macrophage system, was assessed by bactericidal oxygen dependence: NST – Steam.: 2hr. – 50,0 ± 2,4%; 3 oz. – 56,9 ± 3,5 * (P <0,05), 4 oz. – 53,7 ± 2,5, in control – 44,5 ± 4,2%., And NBT–spont.: 2hr. – 31,7 ± 1,1%; 3 oz. – 41,0 ± 1,9 (P <0,001), group 4. – 36,5 ± 2,2 (P <0,01), in control – 29,2 ± 1,6%.

It is found out that drug Lactobacillus casei IMB – 7280 can increase the activity of macrophages in absorption, which is an important factor in increasing the quail body's defenses. 
The analysis of the intestinal microbiota studies figure out the following result that in 1 ml of flushing quail hollow intestine revealed a significant increase in the total number of bifidobacteria in the experimental group who drank probiotic and prebiotic composition is added and set to 0,35 log10 CFU / g (p <0.01) (2 oz.) at 0,17 log10 CFU / g (p < 0.05) (3 oz.) for 0,75 log10 CFU / g (p < 0.001) (group 4). In all groups there was probable growth of bifidobacteria, but the group, which drank probiotic in combination with prebiotic composition this effect, was noticeable.

Analyzing the number of bifidobacteria colonies in the intestinal content of 1 g, was found a significant increase in the number of colonies of bifidobacteria in the experimental group who drank added probiotics and prebiotics and their complex on 0,29 log10 CFU / g (p < 0.05) (2 oz.) to 0,21 log10 CFU / g (P> 0.05) (3 oz.) for 1,09 log10 CFU / g (p < 0.001) (4 oz.) and tended to increase this figure in the group, which added a pro- and prebiotics.

The researches of Lactobacillus colonies set up that in 1 ml of flushing quail hollow intestine revealed a significant increase in the total number of bifidobacteria in the experimental group who drank probiotic and prebiotic composition added to 0,59 log10 CFU / g (p <0.01) (2 oz.) at 0,29 log10 CFU / g (p < 0.05) (3 oz.) for 0,79 log10 CFU / g (p < 0.001) (4 oz.), in all groups there was probable increase in the number of lactobacilli colonies, but in group 3, which drank probiotic in combination with prebiotics rates were the highest indexes. Studies of Lactobacillus colonies in 1 g of intestinal contents revealed a significant increase in the number of lactobacteria colonies in the experimental group who drank probiotic added prebiotics and their complex on 0,46 log10 CFU / g (p < 0.01) (2 oz.) at 0,12 log10 CFU / g (P> 0.05) ( 3 oz.) for 0,62 log10 CFU / g (p < 0.001) (4 oz.).

It is investigated that the use in poultry rations’ feed additives of pro - and prebiotic properties significantly stabilize the quantitative and qualitative composition of intestinal microflora, adjust its biological properties and persistent capability.
Key words: probiotics, prebiotics, immune-building activity, lactobacilli, bifidobacteria, quail.

Protecto-active probiotic and Maceraza enzyme efficiency in feeding of growing pigs 

А. Сhernyavsky , S. Babenko, M. Slomchynsky
The influence of Protecto-active probiotic and Maceraza enzyme preparation on productive performance, digestibility and economic efficiency in the use of feed additives in feeding of young pigs is studied. It is established that the usage of the given probiotic complex with Maceraza helps to improve productivity and digestibility of nutrients and also provides high economic efficiency. 

In the final month of the experiment the animals of 3rd, 4th and 5th research groups (that were added the dry probiotic in complex with Maceraza enzyme)  exceeded pigs to control group, respectively, in live-weight in 11,9, 10,4, and 9,1 %, or 12,7, 11,1 and 9,7 kg. Experimental animals in group 2, which were added in the diet  Protecto-active without Maceraza exceeded control of body weight in 5,1 %, or in 5,4 kg. During the main period of experiment to produce 1 kg of alive weight increase was used in the average by animals 3,44-3,91 feed units. 

Pigs from the 2nd experiment group, which were fed on dry fodder mixture and Protecto-active within 120 days, feed consumption per unit of output was 3,69 feed units, that is 5,6 % less than in the control group. Animals of the 3rd, 4th and 5th research groups, that were added to feed on Protecto-active from the first days of experiment for 120 days, and Maceraza – properly, from 61, 31 and the 1st for 120; 150 and 180 days of the main period of experience, the feed needs, respectively, were 3,44; 3,50, and 3,54 feed units, it's higher than 12,0; 10,5 and 9,5 % less than control one. 

The analysis of the balance experiment has shown that feeding of young pigs on Protecto-active in the complex with Maceraza enzyme preparation contributes to increasing the digestibility of nutrients. Animal research groups had higher rates of digestibility of organic matter: the 2nd group 0.8 %; 3 - 2,1 % (P<0.05); 4 - 1,1 % (P<0,05) and 5 - 1,1 % relative to control. The highest level of digestibility of organic matter, namely 85,1 % (P<0.05) was in young pigs from the 3rd research group, which were started to feed on Maceraza since the 61st day of experiment. Crude protein digestibility was higher in the 2nd group of animals - 1,7 %, 3rd - 3,3 % (P<0.05), 4th of 2,2 % (P<0,05) and 5th - 2,1 % accordingly. The significant difference in the digestibility of crude fat in animals of 1, 2, 3 and 5 groups are not observed. Digestibility of crude cellulose in young pigs of 2, 3, 4 and 5 research groups increased respectively by 3.2 % 7.2 % (P<0.05), 5,1 % (P<0.05) and 4.5 % in comparison with control. 

As a result of inspection in production it was found that supplementation of Protecto-active in a complex with Maceraza during the whole period in the diet of young pigs allowed to increase the gross increase of live weight of animals in comparison with the control of 646 kg for the same level of their feeding. Growth of young pigs, which were fed on Protecto-active along with Maceraza dominated by average  24-hour period growth of control analogues in 53.9 g per head daily. 

An additional growth of 1 pig for 120 days feeding on fodder additives composes 6.46 kg. Cost of additional growth is 108,15 gryvnas. Economic effect on 1 gryvna additionally invested money comprises 1,57 gryvnas. The introduction to the diet of experiment young pigs Protecto-active in a complex with Maceraza contributed to 39,23 gryvnas of net profit per a pig during the growing period. 

The introduction to the diet of pigs Protecto-active at a dose of 1.5 g per 10 kg of live weight and Maceraza – 0.5 kg per 1 ton of dry forage mix contributed greatly to the improvement of pork production profitability from 38.2 to 39.4 %.
Key words: Protecto-active probiotic, forage mix, Maceraza enzyme, young pigs, digestibility, diet, profitability. 

Determination of representatives of Salmonella spp. by real-time PCR

R. Oblap

The diffusion of food origin diseases, caused by microorganisms, has become one of the most urgent human health problems facing the world. Every third inhabitant of industrialised countries suffers from food diseases. That’s why solving problems concerning the safety of food products and the assurance of their quality has been the primary task for the modern society.  

Salmonellosis is one of the widespread human and agricultural animal enteric infections. Main sources and transfer factors of disease agent are caused by contaminated food products, raw material, water. Salmonella spp. bacteria causes salmonellosis. 

Modern diagnostic of salmonellosis is based on bacteriological, serological and molecular-genetic methods of analysis. The traditional salmonella detection methods are quite laborious and require much time. During the last years new PCR express-methods of diagnostic have been widely implemented in laboratories. Recent designs in PCR-technology, for example Real-Time PCR, allow to speed up the time of analysis, reducing its cost price and laborious tasks and assuring qualitative and quantitative pathogen detection in food products, raw material and feed. 

The aim of study was making a design and approbation of domestic diagnosticum on the basis of Real-Time PCR for detection Salmonella spp. and its identification in food products and plant and animal raw material. 

Material sources for bacterial DNA extraction were presented by strains of Salmonella, Lіsterіа, Shigella and Escherichia genus, and food products where Salmonella spp. presence was confirmed. We used TaqMan technology of Real-Time PCR because of its high sensitivity, specificity and velocity of performing during test-system designing. 
The designed system is multiplex, it allows running two individual reactions in one tube. One reaction detects genus-specific fragment of gene invA, which allows  to detect Salmonella spp.  representatives, the second reaction – detects  the fragment of bacterial 16S rRNA as endogenous control of PCR running.  

The assessing actions aiming at increasing of test-system effectiveness (specificity, sensitivity, limitation of detection, repeatability and reproducibility results of analysis) were performed according to the requirements for PCR test-systems design in comparison with the control samples. The optimization of amplification conditions was performed at the temperature of primers annealing, MgCl2 concentration, concentration and correlation of primers and probes.  

The experimental detection of specificity was performed by testing of S. enteritidis, S. typhimurium, S. infantis, S. agona, S. blegdam, S. dublin, E. coli, L. monocytogenes, L. innocua, L. ivanovii, S. sonnei, S. flexneri, S. Boydii DNAs. No cross-reactions were detected. 

The sensitivity limitation of the designed test-system was detected by preparation of dilution series of bacterial DNA (from 0,0001 to 100 ng of genomic DNA). The limitation of sensitivity for invA gene was 0,01 ng, for 16S rRNA gene - 0,001 ng.

The designed diagnosticum was adapted for equipment of the most famous producers (BioRad, Applied Biosystems, Corbett Research, Синтол, ДНК-технология) which are implemented in diagnostic laboratories within Ukraine. 
Thus, functional amplification conditions were designed and proposed for applying this diagnostic test-system on Real-Time PCR basis, which allows to identify Salmonella spp. representatives in food raw material and food products. 

Key words: Salmonella spp., Real-time PCR, food and food raw materials, the sensitivity limitation, the optimization of amplification conditions.
Innovations for solving ecological and economical problems in organic wastes utilization  

V. Kharchyshyn, O. Melnychenko, P. Vered, M. Zlochevkiy 

Mankind will sink in their own waste, if we do not shift to sustainable development. This prediction regarding the development of society at this stage was made by the Roman club (Club of Rome's Project) back in 1972.

The prediction was accurate, as one the global environmental problem of modern society is to protect the environment from agricultural wastes, plant materials, household and industrial organic wastes.

Vermicultura cultivation has always been an urgent issue due to the possibility of its applying as a source of protein to satisfy the needs of poultry and cattle farming. 

The problems of wastes utilization with traditional methods are rather topical nowadays and vermicultura cultivation is one of the ways of solving this problem. 

The paper deals with innovational methods of organic wastes utilization in modern agriculture.

The conducting of agricultural manufacture, when organic wastes of one production cycle are the materials for other production is bioconversion complex. Nowadays leading countries of the world, especially Germany, are engaged in this prospective direction of agriculture development.

The research prove that natural zeolites in vermicultura biotechnology can be used to optimize the parameters of nutritional medium. Agricultural production is the source of animal wastes and manure which should be recycled. In fact, exploitation of stock-raising farms and their complexes cause many problems – ecological, economic, social and so on.

They are caused by a significant concentration of animals in the limited space and by imbalance between animals and lands area, accompanied by accumulation of animals wastes, waste waters and other organic wastes per land area unit.

It has been found out that zeolite of Sokyrnytske mine of Zakarpattya region and ceolite containing basalt mine of “Polytske II” Rivne region are the minerals influencing the realization of genetic potential of Eisenia foetida on the one side and are also the means of reducing Cd  and Pb content in vermiculture biomass.

Introducing 4,5% of zeolitecontent basalt tuff of “Polytske II” mine to the substrate of red California worms anables us to reduce the content of Cd in the vermiculture by 28,6% and Pb by 33,3%.

Having considered the nutritional value and the quality of biomass, obtained under utilization of organic wastes of agriculture with applying natural zeolites we conciderstuding the efficiency of feeding it to poultry a perspective way of research.

Organic wastes contain plenty of pathogenic microorganisms, eggs and larvae of helminthes, weed seeds, heavy metal salts and other xenobiotics. Having got into soil and water reservoirs, the liquid dung causes contamination of waters, biological infection of soil with pathogenic microorganisms, thus causing mass poisonings of water organisms. In that case the content of ammonia in water sharply increases and the amount of oxygen diminishes. Wastes components like methane, carbon dioxide, ammonia and hydrogen sulfide contaminate the air. Methane, which by 22–30 times exceeds the carbon dioxide influence, having got into the atmosphere, destructs the ozone layer and causes the global changes of climate.

According to the International Convention, each of 55 countries was given a certain methane quota, which can get into the environment. Methane extra emission results in paying penalties, and in case a country decreases the methane emission into the atmosphere, it has the right to sell the certain part of its quota in the world market.

To remove these negative phenomena a special technological processing of manure biomass is required. 

Key words: bioconversion of organic wastes, vermikultura, zeolite of domestic deposits, ecologically clean products.

Dynamics of the carbohydrate and acid milk hydrolyze at different degrees of lactose hydrolysis

E. Kalinina 

Though lactose is important, there are cases when its presence in the food is undesirable. 

The term “lactose intolerance” is determined by the insufficient lactose digestion in the small intestine. It is associated with the insufficiency or absence of the β-galactosidase enzyme in the human digestive tract, that limits the use of milk and, consequently, receiving of biologically valuable nutrients by a body.

By the expert judgment the level of the lactose intolerance in the different regions is various: for the people of the Extreme North and mountainous regions of the South – 88 %, in the South region this rate reaches 54 %, in the Central one – 40 %. Hereby, at least near 10 % of the population  should limit themselves in the usage of the dairy products. 

At the present time the production of the lactose-free or low lactose dairy products develops actively abroad. An enzymic hydrolysis of the lactose with the help of the β-galactosidase finds wider application in the diary industry, because of its physicochemical properties, besides, this supplies people with diary products, almost without milk sugar.

At the world market the enzymatic agents most frequently are made out of the microorganism cultures – mold fungi, bacteria, yeast cultures. The microorganisms give more of the biomass, out of which it is easier and more economical to extract this enzymic than out of the plants and animals tissues. 

Today a lactase is presented at the world market by such countries as Denmark, Holland, Japan, USA and Russia.

In Finland, USA, Canada and Asian countries milk with a hydrolized lactose is sold with considerable quantities. For the people, who suffer from the lactose intolerance, the company Valio offers the following range of products: milk, cream, cottage cheese, curds, curd mousses, bio yoghurts, fresh cheese. 

Russia and Ukraine practically don't have a market of the low lactose products except infant formulas.

Thereby, during the last time in Ukraine there were advances to create diary products, where lactose is hydrolyzed completely or partially with β-galactosidase preparations.

We set a task – to develop a technology of hydrolyzed condensed milk with sugar, which is reasonable and actual for today. For the solution of this task it was necessary to made researches of the enzymic hydrolysis of the milk lactose.

We made researches to determine the quantitative composition of the glucose and galactose monosaccharides under different levels of the milk lactose hydrolysis, where was observed the increasing of the quantitative composition of monosaccharides, herewith the lactose quantity decreasing.

Based on the assessment of the organoleptic properties and physicochemical parameters (of the titratabic and actual acidity) it was established, that the enzymatic hydrolysis of the lactose at the level of 70–75 %, at the temperatures 4–6 °C and 43–45 °C, provides good taste of milk and does not influence the acidity of milk specifically. At this stage of work it is shown a reasonability and manufacturing capability of the β-galactosidase enzyme use (preparation GODO-YNL2, of yeast origin, with 5000 NLE/cm³)

In the further work it is offered to use the enzymic hydrolysis of the milk lactose, that make possible to reduce the quantity of the beet sugar in the manufacturing of preserved milk products with sugar.

Aforesaid is one among the prerequisites for the making of the enzymic hydrolysis of lactose in manufacturing of preserved condensed milk products with sugar.

Key words: hydrolyzed milk, lactose, glucose, galactose, the titratabic and actual acidity, lactose hydrolysis level, β-galactosidase, enzyme GODO-YNL2. 
Selection of starter cultures with yogurt as a new fermented milk drink
S. Мerzlov, O. Snizhko
Cultured milk products take one of the leading places in the food hygiene of a modern human being, with yogurt being especially famous.

Yogurt can be made from milk of any fat content but in order to be called “light” or “fat-free,” yogurt is to have relevant fat content.

If powered milk products containing probiotic bacteria are to be supplied for developing countries the potential benefits of controlling intestinal infections and improving nutrient (primarily lactose) utilization should be considered. To achieve this, one may require providing for more than one strain and/or species of probiotic bacteria in the product.

One strain of one species should not necessarily be expected to provide for more than on benefit. The culture(s) should be selected on the basis of their ability to provide the desired result. It also must be stable during drying and storage in the milk powder. This might be accomplished using the existing cultures or this may involve the need to isolate and develop new strains. The biggest challenge will ensure stability during storage of the dried product.

The increase of yogurt consumption in the Ukrainian market of cultured milk foods is the highest among dairy products.

Among the wide variety of yoghurts those with synthetic or unnatural ingredients are dominating. Artificial fillers, stabilizers, thickeners, etc. reduce the value of natural products.

In the dairy industry, we have known for many years that there was variation among strains and species of starter culture bacteria with regard to their ability to produce the desired changes in the milk being fermented. Thus, it should not be surprising that there would be variation among strains and species of probiotic microorganisms with regard to their ability to produce inhibitory action toward pathogenic microorganisms. Furthermore, we should not expect one strain or species of probiotic microorganisms to provide all of the potential benefits that might be possible from consumption of these organisms.

It is important to create yogurt that would have high consumer properties through the use of only natural ingredients. The analysis of recent studies has shown that this goal can be achieved by proper selection of cultures of lactic acid bacteria which are part of the leaven.  It would be reasonable to use bee products as natural ingredients.

The published works mention that there are termed yogurts, frozen, in desserts, etc. And the basis for these can be not only cow's milk, but also buffalo’s, camel’s milk and soy.

Bee products as carbohydrate-vitamin filler were used for the dairy product "Medoc", butter, curd cheese desserts, yogurt.

In our study we are working on selecting a combined leaven for a new dairy drink – yoghurt with bee products.

In conclusion, we have soured normalized fat milk using several types of bacterial leaven cultures. Namely: Lactococcus Lactis subsp. lactis (Lac. lactis), Streptococcus thermophilus (Str. thermophilus), Lactobacterium delbrueckii subspecies bulgaricum (Lbm. bulgaricum), Lactobacterium acidophilum (Lbm. acidophilum) and their combinations.

Bee products were added to properly-prepared milk-based products on the technological stage in accordance with the specification. As a result lactic acid clusters were obtained, which was assessed by the increase of acidity and organoleptic characteristics.

The data obtained enabled us to determine the possible coexistence of several strains in one starter and the impact of this of symbiosis on the quality of fermented milk product.

In our opinion, it would be advisable to build the leaven so it could include three strains of microorganisms, in particular Str .thermophilus, Lbm. acidophilum, Lbm. bulgaricum, because they had the best organoleptic characteristics.

The studies have shown that milk drinks with added bee products have the best organoleptic characteristics with titrated acidity in the range from 90 to 100 ° T.

The dynamics of acidity increase in yogurts with addded honey, beeswax, pollen and royal jelly within a certain souring period using different leavens has shown that samples with three-strain leaven have the most uniformly increasing acidity.

Str. thermophilus is a relevant dairy starter microorganism used for the manufacture of fermented milks and cheese. These species belong to the genus Streptococcus, a taxonomical unit which includes pathogenic and oral streptococci. 

Since Str. thermophilus is an exception in this genus, for its relevant role as industrial and food organism. The taxonomy of Str. thermophilus has been quite controversial, it has been considered a subspecies of Str. thermophilus and more recently this species has been revived on the basis of molecular taxonomy.

Str. thermophilus is widely used as starter cultures for cheese and fermented milk. The biology of this microorganism is well known and three different genome sequences are available.

Str. thermophilus is consumed in large quantities in cheese and fermented milks by people of all ages, ethnic groups and various health state with no apparent health deterioration. These species have generally been considered to be non-pathogenic, with no safety concerns observed.

Although there are few reports on the antibiotic resistance/susceptibility in S. thermophilus, the acquired resistance genes have been detected in these species. Thus, genetic determinants for tetracycline tet(S) and erythromycin erm(B) resistance were detected in dairy strains of Str. thermophilus. 

Further studies of bacterial cultures for a new dairy drink made it possible to establish that the recommended ratio of combined starter cultures Str. Thermophilus + Lbm .acidophilum + Lbm. Bulgaricum is as follows: 1:1:1.

Key words: dairy starter cultures, Str. thermophilus, Lbm. acidophilum, Lbm. bulgaricum, yogurt, honey, pollen, royal jelly, organoleptic, acidity.

Effect of the protease on the survival force of the bees colonies and accumulation of indigestible remnants of feed for winter by bees

V. Nedashkivskiy 
The effect of acid protease on the preserve of the strength of bee colonies and the accumulation of  indigestible remnants of feed by bees during the winter period. It was found that with the consumption of carbohydrate feed containing 0,02 % acid protease by bees, the bees death in winter for average colonies in the experimental group was 1,6 %. At the same time, in the control group, the figure was within 18,1 %. Thus, in the research group of the bees in the winter period on average the loss was 6,54 % less bees per colony in comparison with the control group. The bees death in the colonies on the control group ranged from 5,9 to 46,7 %. In the experimental group, the figure on average per colony during the winter period in the experimental group was 88,4 % and 81,9 % and 81,9 % in the control group. When bees forage contains acidic protease the amount of indigestible remnants of feed in the winter period was lower by 7,9 %.

Apiculture products have been widely used by people due to its highly nutritional and medicinal properties, the demand increases every year. Adequate production of these products is possible by keeping strong colonies and providing highly valuable and highly skilled care. The important factor here is the adequate feeding of bees, which depends on the power of melliferous base. It is known that insufficient provision of food for bees reduces the intensity of their development and production.

The experience has shown that Ukrainian honey bees base does not always meet the needs in the feed. This phenomenon is observed in early spring and in autumn. In order to provide sufficient food for bees, particularly protein, a number of substitutes is used including bakers yeast, sweetened condensed milk, soy milk, soy flour and others. These substitutes refer to partial feed ingredients for bees, because in the bees organisms only some part of the available nutrients is digested. 

It has been established that the availability of nutrients of the feed depends on the enzymes activity of the digestive system. In view of this, we offered the usage of the enzymes, including the acid protease in the feeding bees to improve nutrients absorption which are partial substitutes of the protein feeds.

Taking into account that the usage of this enzyme in the feeding bees is for the first time there is a need to study the impact of it on the winter resistance of bees.

The aim of the study was to examine the effect of the acid protease on the bee survival and the accumulation in their body of indigestible remnants of feed during the winter period.

The study was performed on the colonies of  the Ukrainian bees of the steppe breed. Terms of care and maintenance for the colonies were the same. The bees during the winter were in the placement which was adapted to the winter conditions. Feed stocks for the winter, especially carbohydrate and protein feed, were set up on August 15.

Acidic protease was injected in the honey that was dissolved in the boiling water and cooled to 40º C by water. In the feed of the bees in the experimental group acid protease was injected at a rate of 0,02 % of the weight of the mixture, then the mixture was given to the bees at a rate of 1 liter per day for a bees colony. The control bees were fed with a mixture of dissolved honey without acid protease. The feeding of bees was carried till each bee nest accumulates 2,8–3 kg of feed. Feeding of bee colonies was performed in the control and in the experimental groups.

The preservation of the bees forces was learned due to the difference between the number of bees streets before the hibernation and after its completion.

The accumulation of indigestible remnants of feed by bees was checked by weighing the contents of these reminants of feed in the bees colon before the hibernation and after its completion.

The bees were selected by 100 individuals from each colony by the conventional method.

Key words: colonies, acid protease, survival, indigestible remnants of feed.
Conservation of adsorbed iodine on different carriers during monthly storage

A. Vovkogon, S. Merzlov 

High productivity of agricultural animals and poultry, quality and their competitiveness of products and prophylaxis of different diseases are based on feeding.   

Unbalanced diets of biologically active substances including iodine don’t guarantee essential birds’ productivity and resistance. 

Iodine is constantly present in animal and plant tissues in the quantity from thousand to million parts of percent. The main quantity of iodine is concentrated in the thyroid gland in the content of  tyroxine and triiodtiranine hormones. Iodine takes part in the regulation of oxidation processes, regulates warmth production, increases activity of ferments, takes part in the synthesis of protein in the cells and breath ferments, stimulates erythropoesis, leucopoesis, trothic and immune processes, secretion function of digestion gland.  Iodine deficiency in the fodders leads to enlarge of gland connecting tissue which results in it’s dysfunction. Agricultural  poultry is very susceptible to the iodine deficiency in the fodders. All disorders of metabolism due to iodine deficiency leads to decrease in productivity and resistance of the organism.  

Rations with balanced iodine for agricultural animals and poultry is made by the way of using premixes, in the content of which the element occurs as potassium iodine, potassium iodine oxide and sodium iodine. 

Iodine, used in the practice of feed production and husbandry, as a rule is unstabilized, that is why it has ability to eliminate into the environment very fast. 

In the conditions  of the department laboratory of technology and processing of animal products and fodders production of BilaTserkva National Agrarian University, the iodine feed additives were designed  with adsorbent on modified saponite (CM50-CM100) and biomass of hydrolyzed yeast (БД50-БД100).

Before using new feed additives some model and laboratory experiments were conducted for defining stability during its storage. 

Additives containing iodine were storing in the closed container which doesn’t let direct solar light, at temperature 18-22 degrees Centigrade. Periodically after 15 and 30 days after production and packing, the samples were taken and investigation was conducted to identify iodine mass. 

In feed additives (CM50) with the initial iodine content of 50 mg/g of modified saponite conservation of the element after 30 days of storage was on the level of 100%. The same results of investigation were obtained with feed additives in which the initial iodine content was 80 mg/g. There were no changes stated in the concentration of iodine in the additives CM100 after 30 days of storage. 

Thus, it was experimentally proved that iodine, adsorbed on modified saponite after 30 days of storage doesn’t eliminate into the environment. 

In the additives (БД50) where base concentration on iodine in the beginning of production was 50 mg/g, after 30 days of storage changes of the element content were not noticed. There were no differences in the concentration of iodine in the feed additives with the initial content of the element 80 mg/g. It was experimentally proved that in the additives with the content of iodine 100mg/g elimination of the element occurs. Concentration on the 30th day of storage decreased by 0,9%. This may be explained that 100 mg/g is a large doze for biomass of hydrolysis yeasts. That is the part of iodine doesn’t adsorb on the surface of the carrier. 

Key words: iodine, 1 % starch solution, hydrochloric acid solution, modified saponite, biomass of hydrolysis yeasts.                           

Vertical distribution of radionuclides in soil profile honey land

S. Razanov
Technological activities of the population has led to an intense accumulation in the environment of hazardous substances, which created some problems in agricultural production, in particular Chernobyl accident led to falling into the environment nearly 50 million Ci of various types of radionuclides. The result is that in Ukraine found contaminated with 3.5 million hectares of agricultural land. Of particular danger is contamination of soil for agricultural purposes. The soil is the movement of radionuclides in its different layers, depending on the type of soil, the acidity of the soil solution composition of exchange cations, organic matter content and mineral composition of soil type and presence of metabolic forms. Getting into the soil radionuclides absorbed it, which further leads to their inclusion in the circulation of and accumulation in plants and its products, significantly reducing the quality and safety of the latter. At the same time it should be noted and increasing demands for quality and safety of these products, which largely depends on the quality of nectar and pollen. Soil sampling was performed by the envelope by generally accepted methods. 

Analysis of penetration of cesium-137 in the vertical soil profile of agricultural land shows that the largest amount of it (to 93.2%) in 30-cm soil layer.

In soils honey meadows, forests, shelterbelts - from 90.3 to 95.6 % of cesium-137 was located at 10 cm depth. Another pattern was observed in soils honey park. In particular, the 10- cm soil layer honey park was located up to 70 % of cesium-137. However, it should be noted that the maximum depth of penetration of the radionuclide in the soil profile was observed in agricultural soils of honey , which reached 50 cm, compared with areas of grassland , forest belts and parks penetration depth of 137Cs in the soil profile was higher , respectively, 25.0 % , 50.0 %, 50.0 % and 25.0 %.

Moving radionuclides and their concentration in a layer of soil will determine the intensity of the accumulation of these substances in plants that have some impact on the quality of their products. Nectar and pollen plants as raw material for production of beekeeping, the demand for that from year to year. At the same time it should be noted and increasing demands for quality and safety of these products, which largely depends on the intensity of soil contamination. Monitoring the movement of radionuclides in soils territories honey land is an important measure to predict the intensity of crop contamination of raw materials and products of its processing. The study was conducted in terms of the central steppes of Ukraine in the village Tivriv Vinnytsia region. The object of the study were agricultural soils honey, honey plants of forests, meadows, parks and belts. The subject of the research was to study the distribution of specific activity of cesium-137 and strontium-90 in the vertical soil profile honey uhid. Analiz penetration of cesium-137 in the vertical soil profile of agricultural land shows that the largest amount of it (to 93,2 %) in 30 -cm layer of soil. In soils honey meadows, forests, shelterbelts - from 90,3 to 95,6 % of cesium-137 was located at 10 cm depth. The 10 -cm soil layer honey park was located up to 70 % of cesium-137. The deepest penetration of the radionuclide in the soil profile was observed in agricultural soils of honey, which reached 50 cm, compared with areas of grassland, forest belts and parks penetration depth of 137Cs in the soil profile was higher, respectively, 25,0, 50,0, 50,0 and 25,0 %. In soils of agricultural lands honey 82,6 % strontium-90 at a depth of 30 cm in the soil honey meadows, forests and shelterbelts from 90,1 to 94,3 % was in the 10-cm layer, soil honey park - in 10-cm depth to 65,3 %. Compared with areas of grassland, forest belts, parks penetration depth of strontium-90 in the soil profile was greater, respectively, 20,0, 50,0, 50,0, 20,0 %. The deepest penetration of strontium-90 in the soil profile was also observed in the agricultural honey. The depth of penetration of strontium-90 is larger than the cesium-137 in the territories of agricultural honey 20%, bows – 25% forests and woodland belts – 33% and the park – 25% compared to cesium-137.

Key words: soil, cesium-137, strontium-90, agriculture honey meadows, soil profile, meadows lawns, forest meadows, plants meadows, parks meadows.

Effect of organic-mineral fertilizers specific activity of Cesium-137 and Strontium-90 in pollen

G. Gutsol 
At present, characterized by increasing human pressure on the environment, particularly the urgency is the production of safe food raw materials.

Recently, a group of dangerous pollutants generated by human activities, supplemented radioactive substances, including cesium- 137 and strontium -90 from the high migration in the chain soil-plant-food raw materials are the most dangerous. Receipt of these substances into the human body causes a number of disorders and, consequently, increased disease population. Currently established a definite relationship between the level of contamination of food raw materials and radionuclides as health.

Nowadays protein products is widely used as a highly therapeutic materials, demand for which from year to year. At the same time, and increased requirements for its quality. However, in areas of local technological burden, particularly in areas affected by the Chernobyl nuclear disaster of cesium- 137 and strontium -90 in protein production may exceed permissible levels. Ago, there is a need to explore and develop measures to improve the quality and safety of these products.

The aim of the study was to examine the specific activity of cesium- 137 and strontium -90 in pollen and rate of accumulation in the raw feed corn for organic fertilizers .

The study was conducted under conditions of forest and woodlands of central Ukraine.

To study the effect of organic fertilizers on the specific activity of cesium-137 and strontium -90 ratio and their accumulation in pollen were involved in 8 plots for growing corn.

Tillage and care of crops were the same. Differences were types of organic fertilizers and methods of making them.

Collecting pollen and prepare it for analysis was carried out by the conventional scheme.

Specific activity of cesium- 137 and strontium-90 in pollen measured in the test center of Vinnitsa branch of the State Institution "Institute of Soil Fertility Ukraine".

Cesium-137 was determined to gamma spectrometer, and strontium-90 - chemical method (oxalate).

The obtained results showed some influence organic fertilizers on the specific activity of cesium-137 and strontium-90 in pollen.

Thus, the use kropmaks, vigra-28, potassium chloride with kropmaks, potassium chloride concentrate with growth, with double superphosphate and superphosphate kropmaks double with growth factor concentrate accumulation of cesium-137 in pollen decreased respectively by 14,3 %, 20,0 %, 20,0 %, 17,2% , 8,6 % and 2,8 %. And the use of concentrated growth of pollen specific activity, however, increased by 2,8%.

The highest rate of decline in the accumulation of cesium-137 in maize pollen was observed in her dressing fertilizer vigra-28 and potassium chloride from kropmaks.

Feeding corn kropmaks, vigra-28, potassium chloride concentrate with growth, with double superphosphate and superphosphate kropmaksom double concentrate decreases with the growth rate of pollen accumulation of cesium -137 from 2,8 % to 20,0%, strontium-90 – 7,7% to 15,3 %.

By feeding corn kropmaks, vigra-28 height concentrate, potassium chloride with kropmaks, potassium chloride with concentrate growth-concentrate, with double superphosphate and superphosphate kropmaks double concentrate with growth rates of pollen accumulation of strontium-90 were lower compared to cesium-137.
Key words: radionuclides, strontium-90, cesium-137, pollen, specific activity, the rate of accumulation, organic and mineral fertilizers.

Amino acid composition of quail white meat for usage in feeding with bioactive substances Apimor
О. Razanovа 

Nowadays the interest for the usage of biologically active substances from waste beekeeping has been increasing, as well as bees in particular pidmor as feed additive for poultry. 

Bee pidmor contains a balanced complex of proteins, lipids, amino acids, minerals and vitamins that are vital to include biologically active compounds and flavonoid, melanin. The study was conducted on quail meat breed Pharaon. To feed quail research groups Apimoru added 3% of the weight of food in different forms: powder mass (Apimor), in the form of ash (Apimins) and aqueous extract (Apivit). As a result of the studies found that the essential amino acids in the quail white meat 2nd and 4th respectively in the group more than 4,8% and 3,8 %, and the 3rd group - less than 1,9% compared to control. The content of essential amino-acids in poultry 2nd, 3rd and 4th groups compared with the 1st group of smaller, respectively, 9,9%, 11,5 % and 12,8%. The largest amount of amino acids in meat quail was who consumed powdered Apimor where they were up 6,2 % (P<0,001) compared to similar products 1st group. In poultry, which is injected into the intake Apimins amino acids was more than 2,0% (P<0,001), and the use Apivit – 3,8% (P<0,001) compared with those of the 1st group. 

The highest content of lysine was observed in quail meat, which was introduced into the diet Apivit (Group 4), where it was 14,1% (P<0,001)  higher than that of in group 1. In poultry, which were fed powdered Apimor (2nd group), there was an increase in the number of lysine by 4,2 % (P<0,01), and the action Apimins (3rd group – 11,9 % (P<0,001) compared with controls. There was marked an increase in histidine, arginine, methionine, isoleucine and phenylalanine in poultry research groups points to improve the health of the quail meat. Detected in poultry in group 2 the increase of arginine 14,7% (P < 0,001), while the 3rd and 4th group - by 4,6% (P<0,001) and 11,6 % relative to benchmark threonine content in the meat of quail 2nd group exceeded the same period in group 1 to 8,5 % (P<0,001), 3rd group – 3,6%(P<0,01), 4th – 1,8% (P<0,01). Same trend was noted and methionine, for example, in the 2nd, 3rd and 4th group it increased respectively by 9,8 % (P<0,01), 3,7 % (P<0,01), 4th – 3,0% (P<0,001) compared to the 1st group. Likely increased the content of isoleucine and leucine in white quail meat for the actions of powdered Apimoru – 5,2% (P<0,01) and 6,1 % (P<0,001), respectively. In the 3rd group marked reduction of leucine by 7,7 % (P<0,001)  relative to the same index in the control group. The flesh of quail 2nd and 3rd group of phenylalanine content was higher by 11,2 %, respectively (P<0,001) and 6,5 % (P<0,001) compared with those of the 1st group. Probable increase in lysine content in breast meat by 3,6 % (P<0,001) was found in quail 4th group, and the birds of the 2nd and 3rd group, in contrast, a decrease of 2,5%, respectively (P<0,001) and 10,4 % (P<0,001) compared to control. In poultry 4th group of valine was 2,1% greater (P<0,001), and the 2nd and 3rd groups, respectively, 2,2% (P< ,05) and 7,0 % (P<0,001) than in the control group samples. With the highest content of essential amino-acids in the meat of quails in group 2 who were fed powdered Apimor, accounted for aspartic acid. 

For action Apimins content of aspartic acid in poultry 3rd group increased by 4,6 % (P<0,001), and Apivitu – 8,8% (P<0,001). Cystine and tyrosine in quails meat in group 2  espectively, 14,1 % (P<0,001) and 10,2 % (P<0,001) than in the similar product 1st group. In the 2 nd, 3 rd and 4 th group marked increase in serine poultry respectively 7,6%, 6,4 % and 8,7 at (P<0,001) compared with controls. For action Apivitu there was a significant increase in the content of glutamic acid in the meat of quail, where it was 18,2 % (P<0,001) than in group 1, and in the 2nd and 3rd groups it was higher respectively by 5,6 % (P<0,001) and 8,8% (P<0,001) than that of the control group. Apivit as part of the diet of quail contributed to the reduction in breast meat content of proline, glycine and alanine - by 18,7 % (P<0,001), 5,6 % (P<0,001) and 3,5 % (P<0,001) compared to the 1st group. Whereas by feeding a diet consisting of powdered Apimoru marked increase of these amino acids in the white meat of quails under 1,6%. 

Key words: quail, white meat, Apimor, Apivit, Apiminy, amino acid residues of beekeeping.

The organic fertilizers effect on the lead and cadmium accumulation in pollen
V. Shvets 
Environmental pollution with heavy metals as a result of anthropogenic activities of the population has led to a number of problems in agricultural production. Soil contamination with heavy metals for agricultural purposes has a negative impact on the quality and safety of agricultural food commodities. Using such raw materials for food production leads to increased morbidity.

It is known that some of the hazardous heavy metals are lead and cadmium. The main sources of heavy metals in the environment are waste metal industry, industrial emissions, combustion products of solid and liquid fuels, emissions of cars and tractors, tools chemicals agriculture and others. We found that the number of elements increase every year and in some areas have reached a critically dangerous quantities.

Now the usage in protein malnutrition becomes beekeeping products, raw materials production which is pollen. Experience shows that demand for these products increase from year to year. It is necessary to control the concentration of heavy metals in pollen and developing measures to improve its quality and safety.

The aim of the study is to examine the concentration of lead and cadmium and their rate of accumulation in pollen feeding corn on a background of organic and mineral fertilizers.

The study was conducted in terms of the central forest-steppe in the Vinnitsa region. To study the effect of organic fertilizers on the concentration of heavy metals and their accumulation rate of pollen was picked up 8 plots for growing corn. Tillage and care of crops were the same. 

Pollen was collected from each site separately, and then determined the mineral composition by conventional methods. The concentration of heavy metals (Pb i Cd) were defined in the pollen in the test center of Vinnitsa branch of the State Institution "Institute of Soil Fertility Ukraine» atomic-absorption method.

The results showed the impact of the different organic fertilizers on the concentration of heavy metals in pollen and  the accumulation rate.

Thus, the decline in the accumulation of lead in pollen was marked by the use of organic fertilizers as Vigra-28 - by 33,3 %, growth of concentrate - by 14,3 %, with double superphosphate chropmax - 38.1 %, double superphosphate with growth-concentrate - 23,8 %, potassium chloride with chropmax - 23,8 and potassium chloride with growth-concentrate - by 4,8 %.

The usage of the chropmax did not affect the rate of accumulation of lead in pollen.

More efficient reduction of heavy metals of using organic fertilizers were found for cadmium.

In particular, the rate of accumulation of cadmium in pollen with the usage of the organic fertilizers as chropmax decreased by 28,6 %, Vigra -28 - by 54.9 %, with double superphosphate chropmax - by 94,5 %, with growth of double superphosphate - concentrate - 6,6 % potassium chloride with chropmax - by 93,4 %, potassium chloride with growth-concentrate - by 69,2 %.

The downward trend factor in pollen accumulation of lead and cadmium was observed by feeding corn double superphosphate with growth -concentrate and potassium chloride with chropmax. Using growth-enhancing factor concentrates marked accumulation of cadmium in pollen .

Feeding corn Vigra-28 helped reduce the coefficient of lead accumulation in pollen 33,3 %, concentrate growth - by 14,3 %, with double superphosphate chropmax - by 3,1 %, with growth of superphosphate doubl -concentrate - 2,8 % potassium chloride with chropmax - 23,8 % and potassium chloride with growth-concentrate - by 4,8 %.

Decline in the accumulation of cadmium in maize pollen was observed by using chropmax 28,6 % Vigra-28 - by 54,9 %, with double superphosphate chropmax - by 94,5 %, with growth of superphosphate double-concentrate - 6,6 % potassium chloride with chropmax - by 93,4 %, potassium chloride with growth-concentrate - by 69,2 %.

Key words: organic and mineral fertilizers, lead, cadmium, pollen, soil, accumulation factor, corn.

Fatty acid composition of lipid brain and geese heart in conditions of hypo- and hyperoxia
L. Zdorovtseva 

The most significant changes in physiological functions occur after hatching birds during adaptation to new conditions of existence in the oxygen environment. The purpose of this study was to determine the changes in fatty acid composition of lipids in the brain and geese heart for the transition from fetal hypoxia to hyperoxia early postnatal period of ontogenesis. Fatty acid composition of tissues lipids was determined by gas-liquid chromatography. Fatty acids unsaturation were counted as the total equivalent concentration of unsaturated fatty acids relative to double bonds.

The study results demonstrated that cardiac lipids goslings during the experiment were characterized by rather stable level of fatty acid unsaturation. Changes in fatty acid composition of these tissues in the second half of the embryonic period were aimed at reducing fatty acids unsaturation. In 1-daily goslings level of fatty acids unsaturation of heart lipids was on 10,2 % lower compared to the respective benchmarks. Fatty acids unsaturation reduction was due to increase of oleic and linoleic acids while reducing the content of long-chain polyunsaturated fatty acids (especially docosahexaenoic and dokosapentaenoic). Adaptive response formation of the goslings body to postnatal development conditions from the first to the 14th day of life was accompanied by increased level fatty acids unsaturation of heart by 15,7 %, mainly due to rapid growth in the content of linolenic and moderate - dokosapentaenoic acid in this ontogenesis period. 

Tissue goslings’ highest content of unsaturated fatty acids and the highest level of unsaturation were observed in 15-day embryos in brain. Among the unsaturated fatty acids in this age was set up the highest content of oleic acid and polyunsaturated arachidonic, dokosapentaenoic, docosahexaenoic. These acids share account - 82,1 % of unsaturated fatty acids. Brain tissue compared with heart tissue with 36,7 % is more unsaturation, and thus they have  an increased ability to peroxidation. Among the saturated acids in the brain as well as in the heart were dominated by palmitic and stearic acid. Go to postnatal development was accompanied by a decrease in the content of unsaturated fatty acids in the brain of 1-day old geese were 20,1 % and unsaturation – by 35,2 %, mainly due to lower content of polyunsaturated fatty acids.

Enough specific to brain is ratio of essential fatty acids linoleic and linolenic and products of their desaturation arachidonic and docosahexaenoic. In 1-daily goslings brain contains linoleic acid in 5,4,  and linolenic in 1,7 times lower than of the heart. However, at 8,0 times the brain dominates the heart for the contents of docosahexaenoic acid low content of linoleic acid in the background of much higher arachidonic and docosahexaenoic acids content of testifies to the activation of the corresponding desaturation enzymes in brain tissues just hatched goslings. Postnatal adaptation in the brain is accompanied by increased content of unsaturated fatty acids (17,7 %) and fatty acids unsaturation (39,7 %). The level of increase in the brain, which is mainly due to high content of docosahexaenoic and oleic acid, significantly exceeds the same changes the fatty acid composition of heart lipids.

So, at the end of embryogenesis in the heart and brain a reduction level of the fatty acids unsaturation is a genetically programmed biochemical mechanisms of adaptation to the chicks postnatal development conditions. However, more reduction are observed in unsaturation of fatty acids in this period and a higher oxygen level consumption against the backdrop of relatively low activity of main antioxidants in the brain during this period suggests that what brain neurohumoral mechanisms that reduce the unsaturation of fatty acids and lipids, thus significantly increase the  brain resistance to the active forms of oxygen are most effective. 

Key words: fatty acid composition, unsaturation level, lipid peroxidation, antioxidant protection, hypo- and hyperoxia, postnatal adaptation.

An estimation of interbeeding differentiation of horse using the ISSR-markers
Yu. Kurylenko, I. Suprun
The paper deals with estimation of interbreeding differentiation of 128 representatives of 5 populations of horse (Arabic breed, Orlov trotters, Novooleksandrivska draft breed, Thoroughbred, Przewalsky horse)applying two ISSR-systems on the basis of primers (AGС)6G and (AСС)6G is done.
The amount of locyreceived after the marker system S1 varies fromthe 16 one for the horse of draftbreed, 50% of them were polymorphic, up to 11 – for trotters with the level of polymorphism – 27,27%. Thepopulation of Przewalsky horse was the least among the researched animals: the percent of polymorphic locy  was 23,08, expected heterozygosity was at the level of 0,046, Shennon’s index – 0,069.
Novooleksandrivska draft breed had the greatest level of heterozygosity (0,152) and the value of genetic biovariety index (I=0,221). This breed is less consolidated compared to with other investigational populations, due to the less intensity of artificial selectionin comparisonwith the breeds of sporting direction (riding and trotters). 5 private locy and 1 locus for Orlov trotters and Przewalsky horsewere detected for the horse of this breed.
At ISSR-typing after the marker system S2 the higher indexes of genetic changeability are alsocertainly received for horsesofNovooleksandrivska draft breed (He=0,190, I=0,276, level of polymorphism is 55%). A considerably higher percent of polymorphic locy, compared to the S1, was observed in Orlov trotter breed. The population of Przewalsky horse after this marker system was the least changeable in a genetic plan (expected heterozygosity was at the level of 0,072, index of Shennon 0,109) which can be explained by moderate inbreeding and understated effective quantity of populations used in theresearch. For other investigational populations the value of indexes of population-genetic changeability varied insignificantly (0,099-0,104 by a heterozygosity and 0,148–0,152 by the index of Shennon).
Novooleksandrivska draft breed is rather unique genetically. Rare alleles for them are 800 and 370 b.p. (0,750 and 0,375 against a 100% presence for the representatives of other investigational groups). Two fragments sized 670 and 320 b.p. were only in the animals of Arabic and Novooleksandrivska draft breed. Three PCR-bands long 1020, 680 and 500 b.p. were in all the reserched populations in most animals with frequency above middle or absolute. Fragment sized 1280 b.p. was synthesized both for the horse of Orlov trotting breed (0,875) and for the individuals of Thoroughbred (0,875), that can be the originated of general form of ancestor - the Arabic breed (1,000) used on the initial stages of creating these breeds.
By the data of the horse population-genetic estimation, from 11 to 20 bands with molecular mass from 300 to 1400 b.p.were obtained in the groups of investigational animals.
Four of the investigated populations (except the Arabic breed) have separate private alleles. Forexample, presence of fragments of DNA sized 820, 760, 650, 620 and 530 b.p., with the frequency according to 0,500, 0,500, 0,625, 0,750 and 1,000, received after the marker system S1 for the horse of Novooleksandrivska draft breed can be a reliable criterion of their authentication, as amplicons marked in general were not obtained in other investigated populations (the difference is reliable, р>0,001).
For the Przewalsky horse species-specific fragments aresized of 1360 b.p. (for the use of the marker system S1) and 850 b.p. (S2) with frequencies 0,625 and 1,000 accordingly.
Fragment by the genetic locy of size of 1400 b.p., limited by the sequence with morbillous reason (of threenucleotyd of AGС) 6G, used asa primer is an unique sequence, characteristic for the horse of Orlov trotting breed.
Presence of the fragment sized 1280 b.p., which is a relative marker for Arabic, Orlov trotters and Thoroughbred breeds can be explained by a historical process of the noted breeds forming. Arabic breed wasthe initialone for creation of the Orlov troters and Thoroughbred.
Such results of genetic structures comparison of horse breeds and Przewalsky horse testify that polylocus spectrums of ISSR – PCR markers have the expressed specific and pedigree specificity.Their polymorphism depends on the fragment of microsatellites locus, which is used as primer and allows to obtain not only specific features of polymorphism ofdifferent genomic areas but also a conservative after length fragments of DNA, flanked by the inverted repetitions of identical microsatellites. Applied markers of ISSR-PCR educed the sufficient level of polymorphism for the study of intraspecific changeability in horses.
Key words: population, horse breed, locus, ISSR-typing, marking system, primer, polymorphism, expected heterozygosity, Shennon’sindex, efficient number of alleles, private alleles.
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Збірник видається на кошти авторів. Вартість збірника визначається за кошторисом.

Орієнтовна вартість публікації – 25 грн за сторінку комп'ютерного тексту, оформленого згідно з вимогами. Вартість публікації не залежить від кількості співавторів статті.

Автори  публікують статті за попередньою оплатою.

Порядок подання рукописів

Рукописи статей у 2-х примірниках за підписом авторів, на паперовому та електронному носіях, з рецензіями – внутрішньою і зовнішньою, подаються відповідальному за випуск члену ред-колегії (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 паперовий варіант статті з дискетою повертається 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 відповідальний редактор або заступник відповідального редактора.

Вимоги до оформлення статей

Відповідно до вимог Постанови президії ВАК №7-05/1 від 15.01.2003 р. щодо оформлення статей до фахових видань, наукові статті, які подаються у збірник наукових праць, повинні мати такі елементи:

1. UDK. 

2. Прізвище автора, ініціали, науковий ступінь, повна назва організації (e-mail).

3. Назва статті.

4. Анотація українською мовою.

5. Ключові слова українською мовою.

6. Постановка проблеми.

7. Аналіз останніх досліджень і публікацій.

8. Мета і завдання дослідження.

9. Матеріал і методика досліджень. 

10. Результати досліджень та їх обговорення.

11. Висновки.

12. Список літератури.

13. Назва статті, прізвище автора, ініціали, анотація, ключові слова російською мовою.

14. Назва статті, прізвище автора, ініціали, анотація, ключові слова англійською мовою.

Стаття має бути написана українською мовою, обсягом 5–8 сторінок через 1,5 інтервали комп'ю-терного набору. Допускається публікація статей російською або англійською мовами. Кожна сторінка друкується на одному боці стандартного аркуша (210х297 мм, формат А4); при цьому ліве поле – 30 мм, верхнє і нижнє – 20 мм, праве – 10 мм. 

Обсяг анотацій становить 5–6 рядків, у яких стисло описано суть статті, що вирізняє її від уже відомих тверджень. Обсяг анотації англійською мовою – 2 сторінки.

Текст статті набирається в редакторі Microsoft Word, шрифт – Times New Roman Cyr, 14 pt. 
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: image2.wmf]U

)[image: image3.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 фун-кції «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.

Наукове видання
Технологія виробництва 
і переробки продукції тваринництва
Збірник наукових праць
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