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Recently, in the CIS countries and abroad, to compensate for the mineral deficiency of feed rations and re-
duce their cost, substances of natural origin have increasingly begun to be used: zeolites, travertines, sapropels, ben-
tonites, etc. The prlackblem of the widespread use of natural minerals in the diet of farm animals and poultry repre-
sents a pressing issue, given their distinctive properties, waste-free technology, environmental friendliness, and rela-
tively low cost. One of these minerals suitable for use in poultry nutrition is vermiculite (hydromica, hydrous silicate
of magnesium and iron of variable composition). The purpose of the study is to determine the physicochemical com-
position of vermiculite from the Kulantau deposit, and its use as a mineral in the production of animal feed and de-
velopment of compound feed recipes for broiler chickens Cobb500. The physicochemical parameters of vermiculite,
a natural mineral, have been determined. The research analyses were carried out in the research laboratory for as-
sessing the quality and safety of food products of the Almaty Technological University. Feed recipes were developed
at LLP “AGRO FIT KAPSHAGAY”. The compound feed recipes for Cobb 500 broiler chickens of 13-28 days were
tested at JSC “Alel agro”, in poultry house No. 3.
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PA3PABOTKA PEIENITOB KOMBUKOPMOB JIJIS HBIILJIAT-EPOMJIEPOB (13-28 THE) C
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B nocneonee spemsa ¢ cmpanax CHI u 3a pybeincom 0na KOMREHCAUUU MUHEPAIbHOU HEOOCHMAMOUHOCU
KOpMOBBIX PAUUOHOG U UX YOeuleslenus éce yauie Cmaiu nPUMEHAmMs 6euiecmea nPUpPoOHO20 NPOUCXOHCOCHUA:
yeonumol, mpagepmunsl, canponenu, denmonumsl u op. Ilpoonema wiupoKozo ucnons308anus nPUPOOHLIX MUHE-
Panoe ¢ cocmase payuoHa CenbCKOXO3AUCHBEHHBIX HCUGOMHBIX U RMUUbL NPEOCMAagiAem 6ecbMa AKMYaibHYyI0
3a0ayy, C6A3AHHYIO C UX YHUKATbHOIMU CBOUCHEAMU, DE30MXOOHOI MEXHOI02Uell, IKOTI0ZUUECKOIl De38PEOHOCHLbIO,
CPaGHUMENbHO HU3KOU cmoumocmoio. OOHUM U3 MAKUX MUHEPATIO8, RPU2OOHBIX 014 UCHOJIb308AHUA 6 RUMAHUU
RMUYbL AGNACMCA BEPMUKYIUNL (2UOPOCTIIOOA, 60OHBIIL CUIUKAM MAZHUA U Jicele3a nepemennozo cocmaea). Llenvio
UCCTIe006ANHUA AGNACMCA ONpedesieHue PU3UKO-XUMUUecKozo cocmaesa éepmurkyruma Kynanmaycrkozo mecmopoaic-
Oenus, UCNOIb306ANHUE 6 Kauechee MUHEPANa nPU RPOU3E00CHmee KOMOUKOPMOG U PA3PAdGOmMKA peyenmos Komou-
Kopmog 0na yvinaam-opoiiiepos Kooo 500. Onpedenensvt pusuko-xumuueckue nokazamenu npupooHozo MuHepanda
eepmuKyuma. AnAIU3bl UCCI1e008AHUA 6LINOSIHANIUCE 6 HAYUHO — UCCAE008AMENbCKOU 1a00pamopuu no oyenke
Kauecmea u 6e30nacHoCmu nPo0060IbCMEEHHbIX NPOOYKMo8 Anmamunckozo Texnonozuueckozo Ynusepcumema.
Peyenmut komouropmoe 6vinu paspaomansi ¢ TOO «AI'PO ®HUT KAITIIIATAH». Anpoéayus peyenmog Komou-
Kopmog 01 ubtnasam-opoiinepos Kooo 500 13-28 oneit npoxooum ¢ AO «Anenv azpo», 6 nmuunuxe No3.

KuroueBsble ci10Ba: MUHepaJi, BEePMHUKYJIUT, PeLeNTypa, HbILIATA-0poiijiepbl, KOMOMKOPM.
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BEPMUKYJIUTTI KOJJAHA OTBIPBII, BPOIJIEP TAYBIKTAPBIHA (13-28 KYH)
APHAJIFAH KYPAMA KEM PELIENITEPIH )KACAY
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Conevr yaxoimma TMJ] endepinde cone wiemenoe xcem pAyUOHbIHOA MUHEPALObl 3AMMApPObIH Hcemic-
neywiinizin emey cone 0napobvl ap3aHoamy yuwiiH maoduzu meKkmec 3Ammap: yeonummep, MmpasepmuHoep,
canponenvoep, OeHmonummep Hcane m.o. K0J10anaovl. AyvlimapyamvliblK HcaAHyapIapvl Men KycmapobiH, payuo-
HbIHOG Maduu MuHepanoapobl KenineHn Koja10aHy onapovly, epeKuie Kacuemmepine, Kaai0blKCbl3 MeXHON0ZUACHIHA,
IKONO0ZUANIBIK 3UAHCBI30BIZIHA HCIHE CATIICHBIPMAIIbL MyPOe MOMeH KYHbIHA 0alnanbicmbl ome 03eKmi maceine
0onvtn maodwvinadvl. Kycmapoviy mamakmauyslnoa Koaoanyea 001amvlH OCbIHOAN MUHEPANOapoviy Oipi-eepmu-
Kynum (2udpociiooa, ayblCnanvl Kypamoazvl MAZHUil MeH memipoiy Cyibl cUnukamesl). 3epmmeyoiy, MaKcamuol
Kapamay ken opubviHblY GEpMUKYIUMIHIN (UIUKA-XUMUAIBIK KYPAMbIH AHBIKIMAY, KYpama dcem OHOIpicinoe
Munepan peminde naiioanany, Kooo 500 opoiinep mayvikmapvina apHanzan Kypama jcem peuenmepin azipaey
0onvin  mabvLiaovl. Bepmuxkynum maoduzu MuHEpanbIHbIH QUIUKA-XUMUATBIK KOPCemKiuimepi aHblKmManobl.
3epmmey manoaynapvlt Anmamsl mexHOIOZUANBIK YHUBEPCUMEMIHIN a3blK - MK OHIMOEpIiHiH canacvl meH
Kayincizoizin dazanay iconinoezi oliblMu-3epmmey 3epmxanacvinoa sxeypeizinoi. Kypama scem peyenmepi "AI'PO
@UT Kanwazaii" JKLLC 6ipaecin sxcacandvl. Ko6o 500 13-28 kyn opoiinep mayviKmapovina apHanzan Kypama ypeem
peuenmepin anpodayuanay «Anenwv azpoy AK-oa Ne3 Kyc yitinoe scacanowt.

Herisri ce3nep: MuHepaJs, BepMUKYJINT, pelentrep, Opoiljiep-TaybIKTapbl, KypaMa sKeM.

Introduction Vermiculite does not burn or disintegrate

Minerals play a crucial role in poultry nutrition and is chemically inert and biostable. It is also
and their standardized use can significantly increase environmentally friendly since vermiculite does
productivity. The lack of mineral substances in the not contain impurities that are carcinogenic or
diet can cause severe harm to poultry farming, re- harmful to human and animal health [6]. The
strain the growth of livestock, reduce productivity, presence of macro - and micro-elements in the
cause diseases and deaths, and worsen the quality of composition of vermiculite in a sufficiently large
products. Fulfillment of these requirements can be amount distinguishes it from other natural miner-
ensured by using compound feeds balanced in all als [7]. Vermiculite provides animals with the
basic nutrients and biologically active substances, as necessary microand macroelements, while also
well as using highly effective special additives, such aiding in the excretion of endo- and exotoxins
as vermiculites [1, 2]. from the body. This prepares the digestive tract

Vermiculite is a promising natural mineral for for better assimilation of essential substances [8].
use in agriculture [3]. It is a silty mineral that is a Vermiculite improves digestive processes by in-
product of weathering or hydrothermal decomposi- creasing the surface area of biochemical reactions
tion of biotite, phlogopite, some chlorites, and other in the intestine and the absorption of low-
silicates rich in magnesium [4]. In the CIS, explored molecular-weight metabolites [9]. Large vermicu-
reserves of vermiculite are concentrated in Russia, lite deposits have been identified in 40 countries
Ukraine, Kazakhstan and Uzbekistan. Russia ranks (the United States, Japan, Italy, Canada, Bulgaria,
third in the world in terms of vermiculite reserves. Hungary, etc.). Although vermiculite has been
Currently, more than 25 deposits located in the found in many parts of the world, only a few
European and Asian regions of the country have sources have undergone industrial development
been explored. The most famous industrial deposits [10]. In Central Asian countries, large vermiculite
of wvermiculite are Kovdor and Potanin. In deposits have been discovered in Kazakhstan,
Kazakhstan the following vermiculite deposits are Kyrgyzstan, and Uzbekistan [11]. Vermiculite is
known: Altyntas, Karatas, Sholak-Kairakty - in the highly absorbent and is used as a carrier for liquid
Aktobe region; Barchin - in the North Kazakhstan nutrients, vitamins, molasses, choline chloride,
region; Neozhidannoe - in the Karaganda region, and other liquid-based medicinal substances [12].
Kulantau - in the Chimkent region [5]. The production technology, experimental studies,

and introduction of biologically active feed addi-
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tives for livestock utilizing vermiculites are rele-
vant and contribute to the sustainable develop-
ment of the agro-industrial sector.

According to the studies by B. Lozowicka,
N. Sarsembaeva, T. Abdigalieva and others, ver-
miculite has been found to be non-toxic to labora-
tory animals in veterinary-toxicological assess-
ments [13]. Broiler chickens raised on a diet con-
taining 5% vermiculite exhibit an average daily
gain of 51 g, compared to the control group's av-
erage of 46.6 g. When expanded vermiculite is
used in conjunction with fishmeal at a rate of 5%
of the dry matter of the diet, the gain increases by
9.1%. The addition of 3 and 5% vermiculite in the
diet of broiler chickens contributed to an increase
in hematological parameters, in particular hemo-
globin levels, by 4,1%. When determining the
content of vitamins in the eggs of the experi-
mental groups of chickens, it was found that the
percentage of vitamin E is higher by 17,2 %, and
vitamin B 6 is higher by 14,7 % compared to the
control group. The experimental groups showed
an increase in calcium content by 0.02% and
phosphorus content by 0.4%.

In broiler duckling’s liver normalization of
the structural and functional state was detected, due
to the optimization of mineral nutrition and the
sorbent properties of the mineral diet which had
vermiculite in an amount of 3% [14]. This suggests
that vermiculite and vermiculite-based feed addi-
tives are highly valuable in nutrition due to their
provision of high-quality minerals.

Thus, in Kazakhstan, there are large re-
serves of vermiculites, but they are not used
enough in the production of animal feed. It is eco-
nomically expedient to incorporate these mineral
feeds in the production of animal feed.

The scientific development of new, more
effective ways to prevent and improve the health
of birds is an urgent task of science and practice.

Numerous studies have established that
these sorbents are non-toxic to animals, do not
pose any teratogenic, mutagenic and organotropic
hazards, and are not chemical stressors. The intro-
duction of these sorbents into the diet can de-
crease the level of toxic substances in the body,
which has a positive effect on the physiological
state and metabolism.

The purpose of the study is to develop reci-
pes for feed recipes for broiler chickens using the
mineral vermiculite.

To achieve this goal, the following tasks
were set:

- To study the physical and technical prop-
erties of the Kulantau vermiculite mineral mines;
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- Study the chemical composition of the
mineral vermiculite;

- Develop feed recipes for broiler chickens
13-28 days old using vermiculite.

Due to a deficiency in mineral elements,
poultry may utilize their body's reserves, includ-
ing those in bones and tissues, to maintain homeo-
stasis of mineral substances. However, this can
result in mineral starvation, leading to various
diseases and metabolic disorders: a decrease in
productivity and reproductive abilities, the birth of
an unviable young animals, and increased feed
cost for product formation. This means that all
minerals should be considered indispensable fac-
tors in poultry nutrition. The significance of the
work lies primarily in the study of the mineral
vermiculite from the Kulantau deposit as a com-
ponent of feed for broiler chickens aged 13-28
days. As well as the development of compound
feed recipes for broiler chickens using the mineral
vermiculite.

Materials and research methods

The development of recipes was carried out
at the feed mill of LLP “AGRO FIT KAP-
SHAGAY?”, located in the city of Konaev.

The object of the study was the vermiculite
of the Kulantau deposit of the Republic of Ka-
zakhstan, purchased from AVENUE LLP.

The subjects of the study are feed recipes for
13-28 days old broiler chickens. And also, the use of
vermiculite from the Kulantau deposit as a compo-
nent in the development of compound feed recipes
for broiler chickens aged 13-28 days.

Research methods:

Physical and technological properties of
vermiculite were determined by:

— Moisture content of compound feed compo-
nents according to State Standard-13496.3-92 [15];

— Volumetric mass and angle of natural
slope of compound feed components according to
State Standard-28254-89 [16];

— Modulus of vermiculite fineness accord-
ing to State Standard-13496.8-72 [17];

— Spectral analysis of mineral raw materials
according to Instruction No. 246 [18].

Results and discussion

Studies have been carried out on the utiliza-
tion of vermiculite from the Kulantau deposit in
the production of feed for broilers.

Veterinary and sanitary studies conducted
on vermiculite from the Kulantau deposit and a
plant located in the South Kazakhstan region al-
low us to conclude that vermiculite of the M150
brand with a particle size of 3 mm, is suitable for
veterinary and feed purposes. Vermiculite has a
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stable chemical composition containing 17% sili-

con, 2,3% calcium, 20,6% iron, 6,3% aluminum,

6,4% magnesium, and 8,1% potassium. Veteri-

nary-toxicological assessment of vermiculite on

laboratory animals has shown that this mineral
does not have toxicity.

The chemical composition of vermiculites
from various deposits is shown in Table 1.

Table 1 — Chemical composition of vermiculites from various deposits

Mines Content of oxides in %
SiOz Ti02 Al,O3 | Fe;O3 | FeO | CaO MgO MnO | Na;Os | KyO | P,Os

Kovdor 38,62 | 08 | 12,15 | 6,29 | 0,62 | 1,82 | 27,76 - - 0,44 -

(Russia)

Barchin 39,77 | 155 | 1554 | 8,01 | 0,29 | 1,89 | 20,87 - 3,74 | 0,96 -
(Kazakhstan)

Kulantau 448 | 24 12,6 9,2 20 | 102 | 7,7 0,2 0,2 45 | 15
(Kazakhstan)

Bear Hill, 36,13 | 0,24 | 139 | 4,24 | 0,68 | 0,18 | 24,84 - - - -
Baltimore (USA)

From the data in Table 1, it is evident that the
chemical composition of vermiculites varies among
different deposits. Determination of the chemical
composition of the vermiculite of the Kulantau de-
posit showed the presence of many important mac-
ro- and microelements: Fe; Os— 9,2 %, MgO — 7,7
%, Na2O3— 0,2 %, K- O — 4,5 %, CaO — 10,2 %, SiO
2— 44,8 %, A1,0 3— 12,6 %, MnO — 0,2 %, etc. The

vermiculites of Kazakhstan deposits contain the nec-
essary macro- and microelements for enrichment of
diets of farm birds.

To incorporate vermiculite into compound
feed for broilers, the levels of toxic elements and
radionuclides were assessed in vermiculite ob-
tained from the Kulantau deposit (Table 2).

Table 2 — The content of toxic elements and radionuclides maximum permissible concentration in the vermiculite of the

Kulantau deposit

Toxic elements

Maximum permissible
concentration, mg / kg

Vermiculite, mg

Mercury (Hg) 0,1 -

Cadmium (Cd) 0,4 -
Lead (Pb) 30,0 0,0002

Fluorine (F) 2000,0 -
Arsenic (As) 15,0 0.001
Chrome (Cr) 3,0 0,015

Content of radionuclides, Bg/kg

Cesium

200

Strontium

100

Table 2 shows that the content of toxic ele-
ments in vermiculite does not exceed the maxi-
mum permissible concentration, and there are no
radionuclides, which indicates the environmental

friendliness of the natural mineral vermiculite of
the Kazakhstan deposit.

The physical and technological properties
of the minerals used in the production of com-

pound feed were determined (Table 3).

Table 3 — Physical and technological properties of the minerals used in the production of compound feed

Physical and technological properties
Mineral raw Mois- Average particle | Bulk density, | Flowability, kg | Angle of repose, | Density, g
materials ture, % size, mm kg/m?3 /cm 2sec hail /fcm?
Limestone flour 7,2 0,55 1380,0 0,023 46,0 2,85
Zeolite 3,8 0-0,5 1482,0 0,071 40,0 2,94
Shungite 0.5 0-0,5 1370,0 0,077 39,0 2,8
Vermiculit 2,9 0,5-0,75 287 0,064 36 1,25

Table 3 shows that vermiculite has good
flowability, moisture 2.9% particle size up to 0,75

mm. Accordingly, vermiculite can be used as a
filler in premixes for broilers.
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A recipe for complete feed for broiler
chickens of the Cobb500 cross at the age of 13-28

days was developed.

Table 4 — Calculated recipe for complete feed for broiler chickens aged 13-28 days with the inclusion of vermiculite.

Compound Amount
Wheat 38,33 %
Corn 17,71 %

Corn germ 8 %

Soybean meal (protein, 44%) | 27,04 %

Flaxseed cake

3,5%

Lysine hydrochloride, 98% 0,35 %

DL-Methionine, 98.5% 0,32 %

L-Threonine, 98% 0,18 %
Table salt 0,15%
Monocalcium phosphate 13%
Limestone flour 12%
Baking soda 0,17%
Sodium sulfate anhydrous 0,25 %
Vermiculite 0,5%
Premix 1%

To study the effects of the natural mineral,
0.5% vermiculite was added to the recipe. The
recipe was developed in collaboration with the
director and technologists of LLP “AGRO FIT
KAPSHAGAY”, which produced 1000 kg of
complete feed for experimental 500 broilers

This recipe is currently being tested by JSC
“Alel agro”, in poultry house No. 3.

The study of vermiculite's physical and
technological properties, as well as its chemical
composition, revealed that it possesses favorable
physical and technological properties and a rich
macro- and microelement composition. Due to the
sterility of natural vermiculites, vermiculite can be
used in the production of animal feed.

Conclusion

To increase productivity and normalize
metabolic processes in poultry, great importance
should be attributed to the use of economically
accessible natural mineral resources, which in-
clude vermiculite. In Kazakhstan, there are large
reserves of vermiculites, but they are not used
enough in the production of animal feed. Kazakh-
stan has vermiculite deposits, which are estimated
by good infrastructure conditions, which implies
the possibility of their effective development for
subsequent use for agricultural purposes.

Determination of the chemical composition of
the vermiculite of the Kulantau deposit showed the
presence in the studied samples of vermiculite of
many important macro- and microelements: Fe;Oz —
9,2%, MgO — 7,7%, Na.Oz — 0,2%, K.O — 4,5%,
CaO - 10,2%, SiO, — 44,8%, A1,0; — 12,6%, MnO
—0,2%, etc. The vermiculites of Kazakhstan depos-
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its contain the necessary macro- and microelements
for the enrichment of broiler rations of. Therefore,
the use of environmentally friendly natural minerals
in the production of compound feed, in the feeding
of farm birds is an important direction in the Repub-
lic of Kazakhstan.

A recipe for complete feed for broiler
chickens of the Cobb500 cross aged 13-28 days
has been developed.

Testing of recipes for broiler chickens
Cobb500, 13-28 days takes place at JSC “Alel
agro”, in poultry house No. 3.
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DEVELOPMENT OF BIOPOLYMER BASED COLORIMETRIC INDICATOR FOR
MONITORING OF MEAT AND FISH FRESHNESS
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The need to extend food products’ shelf lives is growing as a result of efforts to cut expenses and minimize
food waste. The food industry is interested in solutions that would make it easy to keep food fresh and safe for as
long as the product is on sale. The purpose of the study is to develop a biopolymer-based colorimetric indicator for moni-
toring of meat and fish freshness. The significance of the research is to provide food safety via control of the freshness
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