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Annotation

The article presents the results of the mineral composition of broiler chicken meat while
using feed additives based on vermiculite produced in Kazakhstan. In the experiment were used
chickens from day to 42-day (slaughter) of age, which were formed into five groups of 20 heads
in each. During the accounting period, poultry feeding was carried out by the basic diet of the
PK, balanced for all nutrients in accordance with the current recommendations for growing the
poultry of this cross. Chickens of experimental groups (2-, 3-, 4-, 5-) in addition to the main diet
received fodder additives: 3%, 5% vermiculite and 3% (1%V+2%FM), 5% (1.5%V+3.5%FM)
vermiculite with fishmeal respectively. The results of the studies indicated the absence of any
negative effect of new feed additives on the physiological condition of broiler chickens. The
inclusion of vermiculite in the birds’ diet contributed to a fuller realization of biological
possibilities of bird productivity and provides greater safety and resistance of birds.
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Introduction

Poultry farming is one of the main branches of the agro-industrial complex providing the
population with high-grade food products. Poultry meat is an affordable and dietary source of
protein in the human diet [1]. To ensure normal life and high productivity, the bird should
receive with the diet mineral substances that play a major role in the metabolism and are the
plastic material of the skeleton [2]. In search of effective methods to increase the safety and
productivity of poultry, the study was aimed at finding all sorts of little-known feed additives
taking into account the use of locally available, cheap raw materials.

In recent years, the attention of researchers is directed to use natural mineral additives in
poultry feeding. To increase the productivity of poultry farming and reduce costs per unit of
production, the stimulants of natural origin are increasingly being used [3, 4].

Mineral and vitamin supplements in the total feed costs account for only 5-7%, but the
efficiency is increased by 10-25% feed consumption per unit product is reduced by 8-15% and
the morbidity and die-off is reduced by 20-40 percent [5].

The most promising, economically beneficial and environmentally safe mineral additives
are local natural minerals. One of such local natural minerals is vermiculite [6]. The technology
of production, experimental research and the introduction of bioactive feed additives for
livestock and poultry, based on vermiculites, are relevant and contribute to the sustainable
development of the agro-industrial sector.

Vermiculite (from Latin language vermiculus-worm) is a mineral from the group of
hydromica that has a layered structure. It is a large lamellar crystal of golden yellow or brown
color. When heated from plates, wormlike columns or threads of golden or silver color with a
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transverse division into the finest scales (expanded vermiculite) are formed. Burned masses of
vermiculite float freely on the surface of the water. The chemical composition corresponds to the
formula (Mg, Fe™, Fey3[(AlSi) 40,0](OH),*4H,0 [7, 8.

In Kazakhstan there are several deposits of vermiculite. Since 2006, LLP "AVENUE" is
developing the vermiculite of "Kulantau" deposit in the Tulkibas district of South-Kazakhstan
region. In 2008, a workshop for the production of expanded vermiculite was built. At the
moment the enterprise produces up to 1500m’ of finished products per month. Vermiculite is a
new material for the Kazakhstan market, although it is widely used in other countries. Due to its
physicochemical, ion-exchange and sorption properties, vermiculite is a biologically active agent
for increasing the productivity and natural resistance, preventing diseases and toxicoses, and also
for improving the quality of the end products of livestock and poultry.

The purpose of the research is to study and determine the effectiveness of the application
of Kulantau vermiculite deposits of South Kazakhstan region of the Republic of Kazakhstan in
the diet of broiler chickens.

Materials and methods

The experimental part of the work was carried out in 2015 - 2016 in the conditions of the
poultry farm "Sary bulak" LLP and at the laboratories of the Kazakh-Japan Innovation Center of
the Kazakh National Agrarian University. As the object of research were used broiler chickens,
which were randomly selected into 5 experimental groups of 20 heads in each (Table 1). The
first group was the control group, received the main food ration without feed additives, the
second experimental group received the main diet and 3% vermiculite, the third experimental
group - the main diet and 5% vermiculite, the fourth experimental group - the main diet and 3%
(1%V+2%FM), the fifth experimental group - the main diet and 5% (1.5%V + 3.5%FM).

Birds were kept in isolated sections on deep bedding with a partial mesh floor. Feeding of
birds, weight control and content in the course of the scientific experiment corresponded to the
Guidelines on the cellular content of the final hybrids of this breed. Condition of the
microclimate in the premises: air temperature in the poultry house during the warm season is 25-
30°C, in the cold season - 19-24°C; humidity depending on the season and weather conditions -
57-78%; the speed of air movement is 0.1-1.5 m ps. All other conditions of maintenance and
feeding were identical for all groups. At the end of the technological cycle, poultry was
slaughtered and samples for laboratory tests were taken.

Table 1 — The scheme of the study

Groups Experiment options Feeding properties Number of birds
1 Control BD 20
2 1 experimental BD + 3% vermiculite 20
3 2 experimental BD + 5% vermiculite 20
4 3 experimental BD + 3% (V+FM) 20
5 4 experimental BD + 5% (V+FM) 20
Note: abbreviations: BD — main diet. V — vermiculite. FM - fishmeal.

For experimental studies used vermiculite expanded M-150, fraction 0.5-3.0 mm. Bird
feeding was carried out by dry complete feed of the PK, which consists of the following
ingredients: wheat, 45% soybean meal, corn, 36% rosin meal, 30% sunflower meal, tricalcium
phosphate, monocalcium phosphate, sunflower oil, vitamin premix, amino acids (methionine,
lysine, threonine), salt, soda. In accordance with the recommendations of "Sary bulak" LLP. The
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total amount of mineral substances was measured by burning dry sample in a muffle furnace at
800°C. The iron was determined by the atomic-adsorption method, using GOST 27998-88;
potassium - GOST 30504-97, calcium - GOST 26570 - 95, phosphorus GOST 26657-97, copper
GOST 3092-00, manganese GOST 27997-88, sodium GOST 30503-97, magnesium GOST
30502-97. To determine the mineral substances, the dry ashing method was used. That is, ashing
took place in muffle furnaces at 400-600°C, NH (CO) was used to accelerate the disintegration
process. The sample was placed in a flask, filled with oxygen and closed. The combustion
process took 3 minutes. The resulting ash, in which the metals are in the oxides, was treated with
a solution of HCI (1: 1) to obtain soluble metal chlorides.

For the measurement result received arithmetic mean mass fraction of i component in two
parallel samples. All data was subjected to a one-way analysis of variance (ANOVA) using the
computer program Statistica 8.0 to check the effect of experimental diets.

Results and discussion

Muscles of birds are rich in microelements, among them are potassium, sulfur,
phosphorus, natrium, chlorine, calcium, which are allocated by the quantity, as well as trace
elements: iron, zinc, copper, fluorine that play an important role in metabolism. The bulk
element is in association with proteins and other constituents of meat, which contributes to their
high digestibility. In turn mineral substances activate protein digestibility and assimilability,
which distinguishes them from similar ones contained in vegetable products or mineral feeds [9].

The findings of the mineral composition of broiler chicken meat are presented in Table 2.

Table 2 — Quantitative content of macro and microelements in meat of broiler chickens

Groups 1 2 3 4 5
Indexes

K, g/kg 3.32+0.1 3.47+0.1 3.50+0.2 3.49+0.1 3.54+0.4

Ca, % 0.12+0.10 0.21+0.05 0.40+0.03 0.13+0.23 0.14+0.21

Mg, g/kg 0.36+0.05 0.25+0.01 0.41+0.03 0.45+0.01 0.63+0.2
P,% 0.91+0.01 0.82+0.03 0.94+0.04 1.14+0.10 1.31+0.02

Cu, mg/kg 0.46+0.1 0,47+1.6 0.64+0,9 0.44+0.3 0.48+0.5
Na, g/kg 0.88+0.1 0.87+0.4 0.75+0.4 0.94+0.6 0.98+0.1

Fe, mg/kg 12.4+2.1 13.6+1.6 13.9+1.5 12.4+£2.2 12.5+3.1
Mn, mg/kg 0.33+0.1 0.33+1.1 0.35+0.5 0.37+0.3 0.39+0.1

By analyzing obtained data of the mineral composition of meat, against the background
of general decline in mineral substances in the meat of the experimental groups were not certain
trends. There was an increase in the content of calcium by 0.02% and phosphorus by 0.4%,
respectively. In the third group the pattern was more pronounced and the difference with the
control was 0.40%, and 0.84%, calcium - 0.28%, phosphorus - 0.03%. In the fourth group were
obtained results similar to the third. An increase in the content of these two the most important
mineral substances contributes to an increase in the biological value of meat, since calcium is
involved in the regulation of vascular endothelial vascularity, in the creation of bone tissue
structure, and in blood coagulation. It stimulates the activity of the heart muscle, lowers the
permeability of cell membranes, and participates in the regulation of the activity of many
enzymes. Due to the increase in phosphorus content, the meat of experimental birds becomes
more valuable, since phosphorus is an integral part of bones and teeth, a component of nucleic
acids, phosphoproteins and phosphotides, is part of buffer systems, macroergic phosphates,
participates in many metabolic reactions, primarily glycolysis, glycogenolysis and oxidative
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phosphorylation. The biological significance of microelements in the animal organism is well
known. Microelements actively participate in the basic functions of the body: the processes of
growth, development, reproduction and maintenance of health and productivity. The results of
the study of the content of iron, manganese and copper in the muscle tissue of chickens of the
experimental groups indicate that the amount of iron was higher in the birds of the experimental
groups. Thus, in the second experimental groups, this index in red muscle tissue exceeded the
control one by 1.2 mg, in the third group - by 1.5 mg, and in the 5-th - by 0.1 mg. The content of
iron in white muscle tissue in the second experimental group exceeded the control by 8.8%,
while in the 3rd - 10.8%. This is obviously due to the fact that in these chickens under the
influence of natural mineral most intensively proceeded processes of hematopoiesis, since iron
plays an important role in the hematopoietic processes.

According to the content of manganese and copper, the meat of the experimental
chickens did not differ, although there was a tendency to increase these values in the
experimental groups. Thus, the use vermiculite had a positive effect on the state of mineral
metabolism of the organism broiler chickens. A certain increase in the level of intensity of
metabolic processes led to changes in the hematological pattern and biochemical indices of
muscle tissue, and besides the natural mineral influenced mainly on the metabolism, the
protective mechanisms of the poultry organism, and the assimilation of essential nutrients that
are eventually affected the quality of poultry meat. After analyzing the obtained indexes of
mineral composition of chicken meat in feed supplemented with feed additives based on
vermiculite, we came to the conclusion that there was no definite tendency for a general decrease
in mineral substances in the meat of broiler chickens of experimental groups.

Conclusion

Natural vermiculites in the feeding of broiler chickens are effective in cases when feeds
containing vermiculite with a mass fraction of 5% during the growing period are used in broiler
feeding. As can be seen from the obtained data, the use of mixed fodders containing vermiculite
in feeding chicken broilers is effective. Significant economic effect in this case is manifested by
saving feed, reducing morbidity, improving product quality.
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Admuranmena T.b., CapcembaeBa H.b., IlaputoBa A.E., bex0epren A.T.

BEPMUKYJIUT HET'T3IHIEI'T ASBIKTBIK KOCITAJIAP/IbI KOJITAHFAH
KATJANJATBI bBPOUJIEP BAJIAITAHJIAPBI ETIHIH MUHEPAJIZIBIK K¥PAMBI

AHaaTna

Makamaga Kazakcranna OHIIPUIT€H BEPMHKYJIHT HETi3iHAETr1 a3bIKTHIK KOCTalap/Ibl
KOJIJaHFaH Ke3zaeri Opoiiep OanamaHmapbl €TiHIH MUHEPAIIBIK KYpPaMbIHBIH HOTHXKeENepi
kepcetiren. ToxipuOene xachl Oip ToyiKTeH 42 TyIIiKKe EHiHT1 (COIOFa KapaMbl) 9p TONTa
20 Gacran OeminreH Oec Tom OamamaHaap KOMAAHBUIABL. Tipkey Mep3iMi Ke3iHAe KYCTapbl
TaMaKTaHABIPY OEpiIreH KYCThl ©Cipy YCBIHBICTApblHA COWKEC OapJIbIK KYHApJbl 3aTTaphbl
teHectipired IIK Herisri asplkmeH jxy3ere acwlpbuiabl. ToxipuOenik tomrtarel (2, 3, 4, 5)
OanmanmaHaap HErI3ri ac yJeciHe KOChIMIIA a3bIKTHIK KOCHaJlapMEH  a3bIKTaHIbIPBLIIbL:
cotikecinte, 3%, 5% BepmukynuT xoHe 3% (1%B+2%bY), 5% (1,5%B+3,5% bY) Bepmuxymiur
OanpIK YHBIMEH. 3epTTey HOTHXenepi Opoiinep OanmamaHIapblHBIH (PU3UOIOTUSAIBIK KaFJaiibiHa
JKaHa a3bIKTBIK KOCTAJapbIH KaHJal Ja Tepic dCEepiHiH JKOKTBHIFBIH KepcerTi. KycrapasiH ac
yJieciHe BEPMUKYJIUTTI KOCY KYC OHIMIUTITIHIH OMOJOTHSUIBIK MYMKIHIIKTEPIH TOJBIK KY3€Tre
achIpyFa BIKIAI €TTi KOHE KYCTapIbIH TO3IMIUIITT MEH CAaKTally KOPCETKIMIiHIH KOFaPBUIBIFBIH
KaMTaMachl3 eTel.

Kinm ce30ep: MuHepannbl KypaMbl, BEpMHUKYJUT, Opoiiep OanamaHmapsl, a3bIKTHIK
KOCTIa, TTiH Carachl.

Abmuranmena T.b., CapcembaeBa H.b., IlaputoBa A.E., bex0epren A.T.

MUHEPAJIBHBI COCTAB MSICA LIBIIJIAT-EPOMJIEPOB I1PM IIPUMEHEHUM
KOPMOBBLIX IOFABOK HA OCHOBE BEPMUKVIIMTA

AHHOTAUA

B crathe nmpuBeneHs! pe3yabTaThl MUHEPAIBHOTO COCTaBa Msica LBIUIAT-OpOIIEpOB MIPpH
MPUMEHEHUUH KOPMOBBIX J00ABOK Ha OCHOBE BepMuKyiuTa KazaxcraHkoro mpomsBojacTsa. B
OTIBITE MCIIOJIB30BANUCH IBIILIATA C CYTOYHOTO 10 42-1HeBHOTO (yOOHHOT0) BO3pacta, KOTOphIe
OblT chopMuUpOBaHBl B MATH Tpymnmbl o 20 TojgoB B Kaxaod. Ha mpoTspkeHHMH ydeTHOTO
Mepuoia KOPMJIEHHUE MTUIIBI OCYIIECTBIISIIOCH OCHOBHBIM panrioHoM [1K, cOGamancupoBaHHBIMU
M0 BCEM IHTATEIbHBIM BEHIECTBAM B COOTBETCTBHH C JCHCTBYIONIUMH PEKOMEHAALMSIMHU IO
BBIPAIIMBAHUIO MTULBI JAHHOTO Kpocca. Llpimnsra oneitHbix Tpynn (2-, 3-, 4-, 5-)
JIOTIOJTHUTEIIFHO K OCHOBHOMY PAallMOHY MOIyYaliu KopMoBble 100aBku: 3%, 5% BepMHUKYyIUTA U
3% (1%B+2%PM), 5% (1,5%B+3,5%PM) BepMuUKyauT ¢ pblOHOH MYyKOH COOTBETCTBEHHO.
Pe3synbTaThl HcciaenoBaHUM CBHUIETENBCTBOBAIM 00 OTCYTCTBMM KaKOro-iu0O HEraTHuBHOTO
BO3JICHCTBUS HOBBIX KOPMOBBIX JOOABOK Ha (DU3HOJIOTMYECKOE COCTOSIHUE OpOMIIepoB.
BriroueHne BEpMUKYJIHTa B pAIMOH MTHI[ CIIOCOOCTBOBAJIO OoJiee TMOJHON peanu3anuu
OMOJIOTMYECKUX BO3MOXXKHOCTEH TMPOMYKTUBHOCTH TTHUIBI M OOECHEYHMBACT MOBBIMICHHYIO
COXPAHHOCTh M PE3UCTEHTHOCTH NTHIIBI.

Knrouesvie cnoea: muHepanbHBIA COCTaB, BEPMUKYIIHT, LBIIUIATA-OpOiliepsl, KOpMOBas
nobaBKa, KaueCTBO MsCa.



