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Abstract
Abstract. The work is devoted to studying the effect of a new feed additive on the meat qualities of
chickens and the chemical composition of meat. Studies have found that the introduction of the
studied additives in feed in the amount of 15-20% contributed to an increase in live weight, a
decrease in the content of internal fat by 0.5-1.3%, an increase in hemoglobin in the blood, vitamin
A, carotene, and an improvement in fat exchange in the body of the poultry of the experimental
groups, a positive effect on the meat quality of chickens. In order to determine influence of these

new feed on the productivity of broiler chickens and their meat qualities, a scientific and economic

225


mailto:tufanov2010@yandex.ru
mailto:professoranna@yandex.ru
mailto:gdagd2303@rambler.ru

IV International Scientific and Practical Conference "Modern S&T Equipments and Problems in Agriculture"

experiment was carried out on a livestock of 600 heads of broilers of the cross “Ross 308”. Thus,
the introduction of GHF into compound feed for broilers according to the developed technology
improves the meat quality of poultry and facilitates the digestibility of other feed. Keywords: new

fodder; broilers; productivity; meat quality.
Introduction

The increase in the production of high-quality meat depends primarily on the availability of fodder
and proper feeding. One of the indisputable advantages is the creation of a balanced forage base that
meets the modern scientific and practical requirements of the industry. In this regard, the most
relevant is the use of green hydroponic feed (GHF) (Soliman, EI-Sabrout, 2020)

Based on this, a fundamentally new automated hydroponic system for growing green fodder was
developed. The hydroponic installation of a modular design is designed for year-round daily
production of cheap, high-quality, environmentally friendly and natural protein-vitamin-mineral
supplements, regardless of the time of year, weather and climatic conditions (Kostyuchenko, 2010;
Kruglyakov, 1991; Aii et al., 1990).

Hydroponic green food - a natural, fortified food for poultry, in structure, has the simplest and most
easily digestible organic components (amino acids, fatty acids, saccharides). That is why when
using (GHF), the digestibility of other feeds in the diet improves, the quality indicators of meat
products improve and the cost of the diet decreases (Bakay, 1970; Okolelova, 2006;
Elbers et al., 1998).

Green feed can be grown from seeds of barley, rye, oat, peas, ranch, vetch, as well as a mixture of

legumes and cereals.
For this purpose, we used pure barley grain with a germination rate of 90%.

The hydroponic method of growing green feed involves preparing and germinating of grain and
growing of green mass. Weighed dry grain was placed in trays and irradiated with a mercury-quartz

bactericidal lamp for 3-10 min. (depending on a lamp power).

After irradiation, the barley grain was soaked in water for 10-15 minutes. After the expiration date,
the water was drained, the trays were covered with glass, leaving a gap of 1-2 cm wide, and placed

on germination.

The grain was germinated for 2 days, maintaining a certain humidity and temperature. The optimum

temperature for barley germination is 21-23°C.
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In the process of germination, the trays were inspected 2 times a day and, if there is a lack of
moisture, the grain is moistened, if there is an excess of moisture - the water is dried. When the
sprouts appeared in most of the seeds, the coverings were removed and the trays were put on

growing.
For the cultivation of green feed, fluorescent and white lamps were used.

Under the influence of water, heat and light, with the process of photosynthesis, the storage
carbohydrate (starch) of cereals is converted into forms easily assimilated by the body, which are a

necessary and sufficient material for glucose synthesis.

When germinating grain, not only starch is activated, but also protein (proteins), it starts to perform
both a structural and a functional role (converted into enzymes (enzymes), vitamins and hormones).
That is why the digestibility of feed improves, their consumption decreases, the immunity of

animals is strengthened and productive longevity is prolonged.

Experiments show that more intensive accumulation of nutrients and vitamins in plants occurs when

they are illuminated for 18 hours a day. Ready-to-eat green food is grass with a height of 10-15cm.

The hydroponic method makes it possible to obtain from 5 to 12 kg of green forage from each

kilogram of dry grain of cereals and legumes or their mixture (Chuang et al., 2020).

The primary characteristic of the feed nutritional value is its chemical composition
(Matserushka, 2017; Talalay, Matserushka, 2020; Ulrikh et al., 2019).

As a result of a comparative assessment of the nutritional value of GHF, fodder barley, it showed
that hydroponic feed exceeds the content of nutrients, vitamins and minerals in terms of a set of
indicators (Table 1).

Table 1. Comparative characteristics of the used feed raw materials

Fodder barley, in

Hydroponic feed, in 1 kg of 1 kg of dry

i ino
Indicators Hydroponic feed in %

dry matter matter to fodder barley

Exchange energy, M/J 12.0 10.7 112.2

Crude protein, g 136.87 106.15 128.83
Lysine, mg 7.36 4.87 151.05
Methionine, mg 221 1.59 139.18
Serine, mg 5.89 0.49 1208.41
Cystine, mg 1.47 1.25 118.09
Sugar, g 206.03 5.61 3674.06
Crude fat, g 46.36 23.56 196.73
Crude fiber, g 123.62 48.26 256.15
Crude ash, g 33.11 27.42 120.78
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Calcium, g 1.47 0.79 185.58
Phosphorus, g 4.42 3.85 114.62
Magnesium, g 1.47 1.05 139.68
Sodium, g 0.25 0.11 227.44
Zinc, mg 54.53 26.25 207.72
Selenium, mg 0.29 0.05 649.52
Vitamin B1, mg 3.68 0.78 470.67
Vitamin B2, mg 8.90 1.25 714.47
Vitamin B6, mg 8.09 1.27 637.92
Vitamin E, mg 25.75 13.71 187.88
Carotene, mg 21.12 3.25 649.52

Hydroponic feed has biological value. in comparison with fodder barley, the dry matter of
hydroponic feed has an increased content of protein (128.93%) and fat (196.73%), in addition
biologically active substances (carotene, chlorophyll) and the simplest and easily digestible organic
components (amino acids, fatty acids, saccharides) are formed in its structure. That is why the use
of (GHF) improves the digestibility of other feeds in the diet, improves the quality indicators of
meat products and reduces the cost of the diet (Talalay, Matserushka, 2020;
Talalay, Matserushka, 2017).

Methods

To assess the nutritional value of the new protein-mineral feed on the productivity of broiler
chickens, a scientific and economic experiment was conducted on a livestock of 600 broilers of the
cross "Ross 308" at the poultry farm "Ostrovskaya™ in the Pskov region. During the experiment, the
doses of the new feed inclusion in the compound feed recipe on replacing 15 and 20% of the main
feed for broiler chickens with GHF with equivalent protein were studied, their effect on the
dynamics of live weight and average daily gain, the safety of chickens, feed costs per 1 kg of
growth.

For this purpose, one-day-old chickens were selected according to the principle of analogs; the
control and experimental groups were formed of 200 birds in each one. Broilers in the control group
were fed with complete feed. The nutritional value of the feed mixture in the control group
corresponded to the standards approved by All-Russian Research and Technological Institute of

Poultry. Broiler chickens were grown 35 days on a deep bedding.

In order to study the effect of the new feed additive on the chicken meat quality and meat chemical
composition at the end of the scientific and economic experiment, we carried out a control slaughter
of a 35-day-old bird, 6 birds from each group (3 cockerels and 3 hens), followed by deboning of

carcasses.
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The studied additive was introduced into the compound feed recipe of the experimental groups in

the amount of 15 and 20% of the replacement of the main compound feed from five days of age.
Results

The conducted scientific and economic experience showed that the introduction of 15% and 20% of
the combined feed in the recipe instead of the main compound feed had a negative impact on the

broilers’ safety and productivity (Table 2).

Table 2. Productivity of broiler chickens using a new feed supplement

Indicators 1. Control group 2. Experimental group 3. Experimental
compound feed (CF)  CF - (85%)+15% GHF group CF -
(75%)+20%
GHF
Keeping for growing, heads 200 200 200
Live weight of daily chickens, g 42 42 42
Preservation, % 97.2 98.4 98.7
Live weight of 1 head:
at 7 days of age, g 157+4.23 162+4.33 159+5.09
at 21 days of age, g 801+6.23 825+6.78 806+6.16
at 35 days of age, g 2250+7.19 2306+7.36 2262+7.36
Cost of feed per 1 head, kg 3.36 3.4 3.6
cost of feed per 1 kg per live weight 1.84 1.54 1.64
gain, kg
The average daily gain, g 56.4 58.2 57.8

The increase in live weight of broilers of the experimental groups fed with compound feed with a
new feed additive is statistically significant (P >> 0.001). The feed consumption per unit of broiler
growth in the experimental groups compared with the control ones decreased. The safety of the

chickens fed the new feed was relatively high at over 98.7%.

Our studies have shown that the proteins of the new green hydroponic feed, which also has a
number of other positive properties that positively affect the meat quality of broiler chickens, are
distinguished by high biological usefulness. Its prime cost is significantly lower compared to

compound feed.

In the course of the study, anatomical cutting of the chickens was carried out, and the average
carcass weight (ungutted, semi-gutted and gutted), there were determened the mass of individual
parts of the carcass (thigh, drumstick, pectoral muscles), the total mass of the pectoral muscles, the
ratio of total mass of the extremity muscles to the mass of the pectoral muscles, indicators of the
length of the carcass (femur, drumstick bones, keel), the mass of edible and inedible parts of the

carcass and their ratio. Based on these measurements, the indices characterizing broiler meat
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productivity were calculated: massiveness index, keel meatiness index, thigh meatiness index,

drumstick meatiness index, slaughter yield (Saadaoui et al., 2020).

Indicators of anatomical cutting (Table 3) showed that the use of a new additive in broiler feed has
some effect on the slaughter qualities of chickens. Their introduction into the feed in the amount of
15-20% contributed to an increase in the slaughter yield of the semi-gutted carcass by 1.5-1.7% and

the meatiness indices of the keel, drumstick and thigh, as compared with the control groups, 1.3

g/cm, 0.8 g/cm, and 1.1g/cm respectively.

Table 3. The effect of feeding GHF on the meat quality of broiler chickens

1. Control group

2. Experimental

3. Experimental

Meat quality of chickens compound feed (CF) group CF - group CF -
without feed (85%)+15% GHF (75%)+20% GHF
supplements

Yield of half-gutted carcass, % 81.0 81.5 80.2
Yield of gutted carcass, % 61.5 61.7 62.0
Mass of internal fat, g 35.0 45.0 45.0
% of internal fat to the mass of semi-
gutted carcass 2.7 3.9 3.8
Ratio of edible to inedible parts of a
carcass 1.8:1 1.7:1 1.8:1
Meat index g/cm
Keel 11.2 10.8 10.6
Drumstick 6.0 6.0 5.8
Thigh 8.8 8.4 8.6

It should be noted that a decrease in the content of internal fat in broilers was by 0.5-1.3%

compared with the control one.

A decrease in the internal fat content in chickens indicates a more efficient use of feed nutrients for
the needs of growth and development of the body. Chemical analysis of minced meat of chickens
(Table 4) indicates that the studied additive increased the protein content from 19.4-20.7%, the fat

content with the introduction of the additive decreased from 7.4-7.8% and its introduction had no

effect on the amount of mineral elements.

Table 4. Chemical analysis of minced meat of broiler chickens

Characteristics of feeding chickens in the group

Content of components, %

Protein Fat Ash
1. Control group compound feed (CF) without feed supplements 18.8 6.8 1.0
2. Experimental group CF (85%)+15% GHF 194 7.4 1.0
3. Experimental group CF (75%)+20% GHF 20.7 7.8 1.0

230



IV International Scientific and Practical Conference "Modern S&T Equipments and Problems in Agriculture"
The results of a study on the effect of the use of new feed in feeding on some physiological
parameters of broiler chickens had a definite effect on the use of vitamin A and carotene in the

broiler organism, as evidenced by the results of analysis of the chicken liver (Table 5).

The introduction into the feed of the studied feed additive in the amount of 15-20% of the diet
contributed to an increase in the liver carotene content in the experimental groups by 3.3-6.1 pg/g,

vitamin A - by 18.8-20.9 pg/g in comparison with the control group.

Table 5. The effect of new feed supplement on the content of vitamin A and carotene in

broiler liver
Characteristics of feeding chickens in the group Content in the liver, pug/g
vitamin A carotene
1. Control group compound feed (CF) without feed supplements
85.4 8.5
2. Experimental group CF(85%)+15% GHF 104.2 11.8
3. Experimental group CF (75%)+20% GHF 106.3 14.6

In an experiment to study the effect on growth and development of broilers of green hydroponic

feed and compound feed, an analysis was carried out on the content in the liver of chickens of

unsaturated and limiting fatty acids (Table 6).

Table 6. The effect of the new feed additive on the content of fatty acids in the liver

The fatty acid content in the liver,%

Characteristics of feeding chickens in

the grou o 2
o g = 2 g 5 5

3 £ = =2 © IS

= = S ® c =

2 & = 3 3

o

1. Control group compound feed (CF)  0.21 25.61 2.04 20.11 14.6 0.43
without feed supplements
2. Experimental group CF 0.15 22.22 1.78 20.77 18.66 0.69
(85%)+15% GHF
3. Experimental group CF 0.20 24.57 1.76 21.44 15.94 0.45
(75%)+20% GHF

A new feed additive in the feed of 15-20% led, in comparison with the control group, to an increase
in the content of unsaturated fatty acids in the liver of chickens by 0.05-3.54% with a decrease in
the concentration of saturated fatty acids by 0.03-5.06 %, which indicates an improvement in fat
metabolism in the body of a bird. Thus, the concentration of Myristic, Palmitic and Palmitoleic
acids decreased by 0.02, 4.39 and 0.38%, and the concentration of Linoleic and Linolenic acids

increased by 3.54 and 0.12%, respectively.

To study the oxidizing ability of the blood (the process of oxygen transfer in the body of chickens),
which ensures the intensity of redox reactions in the body, as well as the tension of the natural
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defenses of broilers when feeding them a new feed supplement, we conducted studies to determine

the hemoglobin content in the blood of chickens (Table 7).

Table 7. The hemoglobin content of blood of chickens treated with new feed supplement

Characteristics of feeding chickens in the group Hemoglobin content, mg, %
1. Control group compound feed (CF) without feed supplements 8.4
2. Experimental group CF (85%)+15% GHF 9.3
3. Experimental group CF (75%)+20% GHF 9.4

Analyzing the research data, it can be noted that the introduction of green hydroponic feed from
barley into broiler feed increased the studied parameter in the experimental groups compared with
the control from 8.4 to 9.4 mg, %. It can be assumed that a slight increase in hemoglobin in the
blood of broilers of the experimental groups was due to the presence in the studied additive of
natural micro and macro elements that affect the hematopoietic function of the organism of broiler
chickens (Bakay, 1970; Okolelova, 2006).

An increase in the hemoglobin content in the broiler blood contributes to an increase in the level of
redox reactions, to an intensification of the metabolism in the body and, ultimately, to an increase in
the growth rate of chickens, which is confirmed by the broiler growth indicators obtained in the
studies.

Thus, the data of the conducted studies allow concluding that introduction of hydroponic green feed
from barley to broiler fodder according to the developed new feed technology increases the
concentration of hemoglobin in blood erythrocytes and increases the use of vitamin A in the bird's
body.

Conclusion

Analyzing the results obtained, the following results can be noted: the introduction of the studied
additives in feed in the amount of 15-20% helps to increase live weight, reduce the content of
internal fat by 0.5-1.3%, increase hemoglobin in the blood, vitamin A, carotene, an improvement in

fat metabolism in the bird's body, has a positive effect on the meat quality of chickens.
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