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RESEARCH OF THE CHEMICAL COMPOSITION OF QUAIL MEAT WHEN ADDING A
MINERAL FEED ADDITIVE TO THEIR DIET

ANNOTATION

The article shows studies of the analysis of the chemical composition of quail meat when a
mineral feed additive is added to the diet. The relevance of the work is associated with two important
conditions. Firstly, it is closely related to the development of a new mineral feed additive based on the
opoka rock obtained from the Taskalinsky deposit of the West Kazakhstan region. Secondly, the
cultivation of healthy and productive poultry in order to ensure the food security of our country is one
of the main objectives of our experiment. Conducted meat studies to assess the indicators of the
chemical composition in order to use the feed additive on experimental poultry (quails) made it
possible to obtain the following results: their total amount is 100. Moisture in all samples was no more
than 72.0, dry matter - no more than 21.0, protein - no more than 4.0, fat - no more than 3.9, ash - no
more than 0.7. Thus, a comprehensive analysis of the results obtained on the basis of scientific and
experimental studies of the chemical composition of meat to assess the indicators revealed the
harmlessness of mineral feed additives when used in the diet of quails, as well as an improvement in
the general condition of birds.
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Introduction. An optimized and balanced diet is the basis for animal production and has a real
impact on the profitability of this sector. A typical dietary strategy relies on nutrients—such as plant or
animal materials—that are rich inmicro- and macroelements. The compound feed features additives to
supplement individual components —including microelements — essential to animals. Although
administered in small quantities, they are crucial to the proper growth and functioning of organisms.
Due to their properties, microelements are classified asa group of nutrients responsible for regulating
life processes. They are substrates in the synthesis of many cellstructures, actively participate in
metabolic pathways and act as signal molecules responsible for initiating catalytic cascades in
immunological reactions. They regulate osmotic pressure and the pH balance in physiological
fluids [1].

Copper, manganese and zinc are essential in poultry nutrition. Feeds low in these nutrients can
contribute to homeostasis disorders [2].

Weak immunit, muscle deformation or even growth inhibition [3,4].
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Inorganic salts, mostly due to their low price, appear to be the most popular form of
micronutrients in animal nutrition. Unfortunately, this formulation is not fullybioavailable. Large
amounts of unconsumed microelements are excreted. An additional disadvantage of this type of
supplementation is the problem of storage and transport of such feed mixes, mainly associated with the
separation of fractions, which reduces the homogeneity of the material. Also, such forms may form
free radicals, as in the case of sulphates, which affect animal health [5].

Alternative forms of micronu- trient supplementation are organic forms, including che- lates,
in which the microelement ion is locked into a complex ligand structure [6]. Popular are amino acids,
carbohydrates or lipids chelates, which additionally provide other nutritional components [7]. This is
a more expensive option than the mentioned inorganic forms, but it is char- acterized by high
bioavailability.

The relevance of growing healthy and highly productive poultry is closely related to product
safety and plays a huge role [8-9]. One of the important components of biological additives is a
sorbent, which has the ability to remove toxins from feed, since feed usually contains radionuclides,
heavy metals and myctoxins. According to the latest statistics, more than 30% of deaths and culls of
animals and poultry occur due to atony, diarrhea, hepatitis and metabolic disorders. The main reason is
poor-quality feed, damage by various toxicants, including mycotoxins that have recently become
widespread.

The flask rock is a mineral sorbent based on highly dispersed silica that binds mycotoxins
such as aflatoxin B1, toxin T-2, zearalenone, heavy metal salts, chemical toxins, radionuclides and
other metabolic products in feed due to the large absorbing surface. For 1 g of the flask, an absorbing
surface of at least 150 m is created due to the micropores present in the mineral, which are easy to get
for sorption of molecules with the smallest size from 2 to 90 nanometers. Silicon, as we know, affects
the growth and strengthening of tissues, the development of the skeleton, plays an important role in the
mineralization of bones with a lack of calcium, chlorine, phosphorus, fluorine, sodium, and sulfur.
Each feed additive that contains flask increases the sorption activity of the regulated sorbent bentonite
by almost 2 times both with isolated and mixed intake of the main mycotoxins into the body, such as
T2 toxin and zaeralenone [10].

It is known that poultry meat has a number of advantages over other meat products due to the
relatively weak development of connective tissue. Thus, it contains a large amount of full-fledged and
easily digestible proteins. The essential amino acids of meat in the human body contribute to active
growth and development, better metabolism, necessary for the normal functioning of all important
body systems. The nutritional value of meat depends not only on the quantitative content of proteins in
it, but also on their quality and usefulness. Muscle tissue proteins are complete because they contain
almost all the essential amino acids. It should be emphasized that amino acids that are not combined in
large quantities in the bird's body must be supplied with combined feeds. [11].

As you know, for a good life of the quail organism, a constant supply of a complex of
nutrients and biologically active substances is necessary. Grain of cereals is a traditional source of
energy in the diet of quails. Therefore, barley and oats were chosen as one of the feeds. The optimal
energy level allows you to achieve high productivity with lower feed and protein costs. To reduce the
cost of poultry production, it is more profitable to use not only cheap local cereals (wheat, rye, barley
and oats), but also flour milling waste (wheat and barley bran) [12].

In recent years, feed additives of natural origin, including those made from plant raw
materials, have been increasingly used to increase the productivity of farm birds [13-16]. Huge
economic damage to poultry and livestock in general is caused by diseases caused by poor-quality
feed and improper organization of sanitary and hygienic measures. Then there are issues of proper
feeding of animals and birds, keeping them in environmentally friendly conditions [17].

At the moment, dwellings built from natural raw materials are gaining significant relevance.
Since they have high thermal protection. In an effort to profitability of production in an economy,
poultry farmers, as well as livestock breeders, are forced to use more modern technologies that can
ensure a high level of health and productivity of animals and birds [18-21]. One of the most
progressive methods is the use of mineral and biologically active substances in the diet of animals and
birds. Mineral and vitamin mixtures play an important role in this. And the analysis of data from
foreign and Kazakh studies shows that the use of feed additives in nutrition has always been effective
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[22]. Premixes and mineral-vitamin mixtures are expensive for farmers. Recently, there has been
interest in the use of an alternative local mineral. Stocks in the total feed balance increased [23-24].

Material and methodology. Research work was carried out in the period from 2020 to 2022.
in the clinic of the Higher School "Veterinary and Biological Safety" and the laboratory of the
Scientific Research Institute of the NAO "WKATU named after Zhangir Khan". The mineral feed
additive was developed and patented by the supervisor, N.S. Montaeva. From a composite mineral
feed additive, an additive based on the flask rock was selected as an experiment. It is extremely
necessary for the formation of bone and connective tissues, the normal metabolism of fats, proteins,
carbohydrates, macro - and microelements, vitamins.

Scientific experience with the use of mineral feed additives in the diet of quails was made on
the basis of the Institute of Veterinary Medicine and Animal Husbandry of Zhangir Khan WKATU.
From the total output of quails, four analogous groups were formed (taking into account the live
weight and physiological state): Each of them had 6 laboratory quails: the first and second groups -
control, the third and fourth groups - experimental, which received an additive at a dose of 40 mg/kg
feed. They fed 3 times a day. The conditions of keeping, stocking density, observance of the optimal
zoohygienic parameters of the microclimate, the front for feeding and watering birds of all groups
were the same. Access to water and food was free. The birds were labeled with iodine and fucorcin.
For the pre-start and start-up age period, the birds were purchased from the Megamix company
(Uralsk) the required amount of loose balanced feed. The product is certified. GOST R 51851 - 2001.

Used scale brand Electronic Kitchen scale SF-400. The livestock safety index is calculated by
the generally accepted method and is expressed as a percentage.

At the end of the experiment, a control slaughter of birds was carried out, 6 heads from each
group. Slaughter, anatomical cutting of carcasses and assessment of the meat qualities of quails of the
experimental and control groups were carried out in the laboratory of the Research Institute of the
West Kazakhstan Agrarian Technical University named after Zhangir Khan in accordance with the
methodology for anatomical cutting of carcasses, organoleptic evaluation of the gquality of meat and
eggs of poultry. Organoleptic characteristics: appearance, color, texture, smell and condition of the
muscles on the cut, the state of fat, transparency and flavor of the broth were taken into account
according to ST RK 1731-2007 “Meat and meat products. Organoleptic method for determining
quality indicators. The work used physical and chemical research methods described in GOST 31470-
2012 “Poultry meat, offal and semi-finished products from poultry meat. Methods of organoleptic and
physico-chemical studies”.

Today, in poultry farming, an urgent scientific and practical task is the rationing of
microelements in poultry feeding, which perform specific physio

logical functions in metabolism, affect growth, development and reproductive functions,
functions of hematopoietic organs and endocrine glands, ensure the permeability of cell membranes,
take part in protective reactions of the body, affect the microflora of the digestive tract.

Currently, there is a special interest in the prevention and treatment of many metabolic
disorders with the help of microelement preparations, in which vital microelements are contained in
the form of a complex with bioligands, natural carriers of microelements.

Industrial poultry farming involves the use of highly productive poultry in order to maximize
the production of eggs and meat with minimal feed costs. However, the growth of body weight and the
synthesis of eggs are not only priority for the functions of the body, but they are almost always ahead
of the growth of bones, the development of the skin, internal organs in birds. To ensure health,
increase the rate of growth and development of internal organs and to balance them with the rate of
muscle growth, the body of the bird must be provided with a sufficient level of essential minerals.

Results and its discussion. The experiment lasted 114 days. In the experimental groups, the
death of birds was not observed. In the experimental birds of the control groups, which received the
usual food, after 2 weeks, general depression was noted: they were lethargic, moved little, and began
to peck at each other. Pathological anatomical autopsy of specially killed birds showed no visible
changes. In the birds of the experimental groups, a strong excitation of the central nervous system was
observed in the first 4-5 days. At this time, they were very restless. However, after a few days their
general condition returned to normal.

At the initial stage of research, the effect of a mineral supplement on the general condition of
birds was studied. Then organoleptic studies of meat and eggs were carried out. To conduct
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organoleptic and chemical studies of meat according to generally accepted methods, material (pieces
of muscle tissue) was taken from the carcasses of birds (Fig. 1).

Figure 1 —sampling of poultry meat of control and experimental samples

The chemical composition of meat may change due to the inclusion of various feed additives
in the main diet. Based on these data, we determined the percentage of moisture, protein, fat, ash and
dry matter in the pectoral and femoral muscles of quails in the control and experimental groups using a
feed additive in their diet. Fat was determined using a filtering dividing funnel. This method is based
on the extraction of fat by a mixture of chloroform and ethyl alcohol using a filtering dividing funnel
followed by separation of the extract, removal of solvent and drying of the isolated fat. The mass
fraction of the protein was studied by the Kjeldahl method. The mineralization of the organic matter of
the sample, followed by the determination of nitrogen by the amount of ammonia formed, is the basis
of this method. Dry matter was determined according to GOST 33319-2015, and ash according to
GOST 34567-2019. Figure 2 shows the method of protein determination using special equipment.

Figure 2 —Method of protein determination

According to the results of studying the chemical composition of meat of control sample
No. 1, the moisture index is 70.4, dry matter is 21.0, protein is 4.0, fat is 3.9, and ash is 0.7.
The results of the study are shown below in Table 1.
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Table 1 — Quail meat (control sample)

Name of the Permissible norms
parameter,units of Regulatory documents for according to regulatory | Actually received
test methods
measurement documents

Moisture GOST 33319-2015 From 35-85% 70,4
Drymatter GOST 33319-2015 No more than 27% 21,0
Protein GOST 25011-2017 No more than 14% 4,0
Fat GOST 23042-2015 No more than 15% 3,9
Ash GOST 34567-2019 No more than 1% 0,7

The moisture index of the second control group is greater than that of the first group. This
difference can be clearly seen in Table 2.

Table 2 — Quail meat (control sample 2)

Name of the Regulatory documents for Pern_1issib|e norms _
parameter, units of hods according to regulatory Actuallyreceived
measurement test metho documents

Moisture GOST 33319-2015 From 35-85% 71,0
Drymatter GOST 33319-2015 Nomorethan 27% 20,9
Protein GOST 25011-2017 Nomorethan 14% 3,67
Fat GOST 23042-2015 Nomorethan 15% 3,73
Ash GOST 34567-2019 Nomorethan 1% 0,7

Based on observations of birds, it can be concluded that our proposed scheme for the use of
additives in the diet of quails has a positive effect on the volume of weight, increases appetite and
replenishes the body with the necessary vitamins, affects the central nervous system, since from the
day of admission they become more mobile. Thus, in Tables 3, 4, you can clearly see the results of the
indicators of the two experimental groups.

Table3 — Quailmeat (prototype)

Name of tr_]e Regulatory documents for Permissible norms _
parameter, units of hods according to regulatory Actuallyreceived
measurement test metho documents

Moisture GOST 33319-2015 From 35-85% 72,0
Drymftter GOST 33319-2015 Nomore than 27% 20,0
Protein GOST 25011-2017 Nomorethan14% 3,7
Fat GOST 23042-2015 Nomorethan15% 3,7
Ash GOST 34567-2019 Nomorethan1% 0,6

When determining protein in poultry meat, 40 g of boric acid is dissolved in 200-300 ml of
distilled water, quantitatively transferred into a volumetric flask with a capacity of 1000 ml and the
volume is adjusted to the mark with distilled water. The solution is stored at a temperature of (20 + 2)
°C for no more than 1 month.

Table 4 — Quailmeat (prototype 2)

Name of the Regulatory documents for Permissible norms .
parameter, units of hods according to regulatory | Actuallyreceived
measurement test met documents

Moisture GOST 33319-2015 Ot 35-85% 71,0
Drymatter GOST 33319-2015 Nomorethan27% 21,0
Protein GOST 25011-2017 Nomorethan14% 40
Fat GOST 23042-2015 Nomorethan15% 3,3
Ash GOST 34567-2019 Nomorethan1% 0,7
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Conclusion. The results of organoleptic, tasting evaluation and chemical composition of the
meat of Texas quail breed 144-day-old indicate that it corresponds to the reference data of the
chemical composition of food products of the Republic of Kazakhstan. The muscle tissue of quails has
less connective tissue. In quail meat, it is tender, loose and evenly distributed in the carcass. Quail
meat has special taste properties, promotes better assimilation of food and belongs to dietary products.
The chemical composition and the value of its individual components determine the nutritional value
of meat in human nutrition. Meat is mainly a protein food. It was found that the amount of protein in
the meat of quails of the experimental groups was quite high. Proteins make up the main part of the
organic substances of muscle tissue and are the main nutritional value. The protein content in the
poultry meat of the control and experimental groups was quite high and corresponded to the standards
of the chemical composition of food. Therefore, we recommend using the meat of Texas quail, which
received a mineral feed additive with feed. The high amount of protein in the meat of quails of the
experimental groups indicates a sufficient content of crude protein in the feed obtained. The inclusion
of a mineral feed additive in the diet of quails at a dose of 30 g / kg of feed helps to increase meat
productivity and improve the quality of poultry meat.
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TYUIH

Makanana OejicHe eTiHIH pallMOHBIHA a3BIKTHIK KOCIA KOCBUIFAH KE3/1¢ OHBIH XHUMUSIIBIK
KYpaMbIH Taljay HOTHKesepi OepiireH. 3epTTeyIiH ©3eKTiIir eKi MaHbI3bl (hakTopra OalIaHBICTHI.
bipinmrigen, oyn bateic Kazakctan oOnbichiHgarbl Tackaia KeH OpHBIHAH AlBIHFAH OTOKANbI Tay
JKBIHBICHI HETI31HJIe JKaHa MHHEpaJbl a3blK KOCIACBIH KacayMEH ThIFbI3 OaiimaHbICThl. ExiHIijIeH,
Kazakcran PecryOnukachIHbIH a3bIK-TYJIIK KaYIIICI3IrH KAMTaMachl3 €Ty MaKCaThIHIA JICH] cay yKoHEe
OHIMJIIJITI KOFaphl KYCTapIbl ocipy Oi3fiH SKCIIEPUMEHTTIH HEri3ri MakcaTTapbIHBIH Oipi OOBIIT
TaObiIanbl. Toxipubemik Kycrapra (OejeHernepre) MHHEpAIIbl JKEMIIOIN KOCIACHIH KOIIaHY
MaKCcaThIHJa KYPFaK 3aTThIH, bUIFAJIJBIH, Mal/IbIH, KYJIH JKOHE aKybI3JbIH KOPCETKIIITEepiH Oaranay
MaKCaThIHJa JKYPTi3iIreH €T 3epTTeyyepi Keleci HOTIKENepAi alyFa MYMKIHAIK Oepai: oxapabH
skanmbl Menepi 100. Gapasik yarinep 72,0, kyprak 3at — 21,0, 6emox — 4,0, maii — 3,9, xyn — 0,7
apTeIK eMec 0oibl.Ochbulaiiina, KepeeTKimTep i Oaranay YIIiH eTTiH XUMHUSIIBIK KYPaMbIH FHUIBIMH-
TOXKIpUOECIIIK 3epTTeyJiep HETI3iH/E albIHFaH HOTWXKEIEP/l aH-KAKThl Tajjaay 0eJ/icHe PalnOHbIH/IA
naianaHbUFaH  Ke37ie MHHEPAIIbl JKEMION KOCMACBHIHBIH — KAyilCI3MiriH,KYCTapblH  MKaJIbl
JKarIalbIHBIH COHBIMEH KaTap 06JICHeHIH TaFaM/IbIK KYPaMbIHBIH jKaKCapFaHbl aHBIKTAJIIbI.

PE3IOME

B cratee mpezncraBieHsl pe3yibTaThl aHAIM3a XMMHUYECKOIO COCTaBa MsCa MEPENENIOB IpH
1106aBJ'IeHI/II/I B HMX painuoH KOpMOBOﬁ JIO63BKI/I. AKTya.]'H)HOCTB HCCIIC0BaHNd CBsA3aHa C JABYMA
BOXHBIMU (akTopaMu. Bo-mepBbIX, TECHO CBsi3aHa C pa3padOTKOW HOBOW MHUHEPabHONH KOPMOBOM
J00aBKM Ha OCHOBE MOPOABI OIOKA, MONYYeHHOW M3 TacKaJIMHCKOrO MECTOPOXKACHUs 3amajHo-
Kazaxcranckoii obnactu. Bo-BTOpBIX, BBIpaliMBaHUE 3JIOPOBBIX M BBICOKONPOAYKTHBHBIX MTHI[ B
nensix obecrieyeHus IpoI0BOIILCTBEHHON Oe3onacHocTH Pecnyonuku Kazaxcran siBisieTcst olHOU U3
TJIaBHBIX 33jjad HAIEro dKcrepuMeHTa. [IpoBenieHHbIE HecneqoBaHNs Msca Ul OLIEHKH IoKa3aTenei
CyXOTO BEIEeCTBa, BJArd, JKHWpa, 3076l W OeNKa C IEIbl0 MPUMEHEHWS MUHEpPaJbHOW KOPMOBOM
J00ABKU Ha TOJOMBITHBIX MTHUIAX (Mlepernenax) MO3BOJMIN MONYyYUTh CIEAYIOIIUE Pe3yIbTaThl: MX
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obmas cymma paBHa 100. Bnara Bo Bcex oOpasmax cocraBmwia He 6onee 72,0, cyxoe BEIIECTBO — HE
bomee 21,0, 6emox — He Oonee 4,0, xxup — He Oomee 3,9, 30ma — He Gonee — 0,7. Takum oOpazom,
KOMILJICKCHBIM aHaIW3 pPe3yNbTaTOB, IOJNYYCHHBIX HA OCHOBE HAYYHBIX M 3KCIIEPHUMEHTATBHBIX
UCCJICJIOBAHNN XWMHUYECKOTO COCTaBa Msca JUIsl OIICHKHM ITOKa3aTelied BBISBUI OE3BPEIHOCTD
MUHEpaTLHONH KOPMOBOW JTOOABKU TPU UCIIOIH30BAHUHN B PAIlMOHE TIEPEIENIOB, a TAKXKe YIydIlIeHUe
001IIeT0 COCTOSIHHSI ITTHII.
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OIEHKA AJAIITAIHMOHHBIX KAYECTB 3ABE3EHHOI'O ITOI'OJIOBbSA KPYITHOI'O
POT'ATOT'O CKOTA IIOPOJ MSAACHOI'O HAIIPABJIEHUS B YCJIOBUSAX
3AMMAJHO-KA3AXCTAHCKOM OBJACTH

AHHOTaNUA

PaccMoTpeHbl 0COOCHHOCTH aJaNnTallMOHHBIX KaueCTB M BIMSHHUS MPOIECCa aKKIMMATH3AUH
UMITOPTUPOBAaHHOTO KpymHOro poraroro ckora (KPC) repdopzackoit u abepauH-aHTYCCKOW MOPOX
IpH aAaNTallKd B TIPUPOAHO-KIIMMATHYECKUX ~ YCIOBHAX bBokelopauHCcKoro paiiona 3amagHo-
Kazaxcranckoid  obmactu. JlaHHBI  mpolecc  CONMPOBOXKIAETCS  MOP(OJOTHYECKUMH U
OMOXMMHUYECKHMHU CTPYKTYPHBIMHU NPe0oOpa3oBaHHAMH B KpPOBH. B mepuon amanrtanust MpUBO3HOTO
ckora 2020 roja 3aBo3a K HOBBIM YCIIOBHSIM COIPOBOXKIAJIACh CHM)KEHHE KOJIMYECTBO TeMOIIO0MHA
Ha 14,2% (68,67+10,21 rp/n), spurporuroB 43,4% (2,83+0,78*10"%/x1), yBemumuenne neiikonuToB HA
13,9% (18,00:£0,59*10%x1) u mamdormros 21,0% (14,28+1,45%10%1), ymeHbeHHe HeHTPODUIOB HA
53,3% (0,28i0,01*109/n) u moHouuToB 20,6% (1,2310,10*109/11), CHIDKEHUE T'€MaTOKpUTa B KPOBU
Ha 28,2% (16,52+4,48%) u ypoBHs TpomGommtoB Ha 40,8% (59,20+14,79%10%1), TpoekparHoe
yBenu4eHne Heopranudeckoro gocdopa 1,97+0,17 MMosib\t 10 OTHOIICHUIO K 00IIEMY KaJIbIHIO, T10
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