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BIOLOGICAL VALUE AND TECHNOLOGICAL INDICATORS
OF MEAT IN BEEF BULLS OF DIFFERENT GENOTYPES
IN THE CONDITIONS OF THE AGRICULTURAL HOLDING
“BAISERKE-AGRO”

The most important biological feature of beef bulls is their ability to consume and process a large
amount of cheap low-nutritional feed, including waste from crop production and the food industry, into
valuable food products for humans. The meat products and leather raw materials obtained at the same
time are of high quality.

The aim of the research was to improve and optimize breeding methods to increase the rate of
genetic progress of different beef breeds of cattle. Based on the interaction of genotypes, to determine
effective methods for improving the breeding and productive qualities of meat breeds of different geno-
types to increase the production of high-quality beef.

This article presents the results of studies of meat productivity of beef bulls of different genotypes in
the conditions of the agricultural holding “Baiserke-Agro”. According to the results of the research, the
quality of carcasses and slaughter indicators, the morphological composition of carcasses and individual
anatomical parts, the chemical composition of meat and the energy value of raw fat were established.

The conducted studies contributed to the fullest realization of the genetic potential of the productiv-
ity of the Aberdeen Angus, Hereford and Kazakh white-headed breeds, as a result, an additional reserve
for obtaining high-quality beef was revealed. The proposed methods and techniques of organizing the
breeding process allowed to create highly productive beef cattle in the conditions of the agricultural
holding “Bayserke-Agro”, which contributed to reducing the cost of 1 kg of live weight gain by 5-8%
and obtaining additional profit for 1 head by 14-16%.

Key words: Carcass mass, slaughter yield, slaughter mass, meat index, pulp, peers, minced meat.
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«barcepke-Arpo» arpoOXOAAMHI XXaFAalbIHAQ €T TYKbIMAQPbIHbIH,
9PTYPAI reHoTMNTEPiHe XKaTaTbiH OYKALUbIKTAP eTiHiH,
6MOAOTUSIABIK, KYHADBIABIFbI )KOHE TEXHOAOTUSIAbIK, KOpCeTKiluTepi

ETTi GykarapAblH €H MaHbI3Abl OMOAOIMSIAbIK, €peKLLIEAIri — OAApPAbIH Ker MeAllepaeri ap3aH
KOPEKTIK a3blKTbl, COHbIH ilIIHAE OCIMAIK LIAPYaLLUbIAbIFbI MEH TaMak, eHEepPKaCiBiHIH KaAAbIKTaPbIH
aAaM YILIH KYHAbl TaFamFa aHaAAbIPY XXoHe eHAey KabiAeTi. AAblHATbIH €T eHIMAEpi MeH BblAFapbl
LUMKI3aTbl XKOFApbl CaramMeH epeKLIeAeHeA|.

O3AepiHiH reHOTUNMIHAE MbIKTbl KOHCTUTYLIMSI MEH >KOFapbl OHIMAIAIKTI, >Kakcbl 6opaakbiAay
JKOHE eT KacMeTTepiH, TO3IMAIAIK NeH CTpeccke KapCbl Typa aAyLUbIAbIKTbI, TIPLWIAIK €Ty »afFAanAapbl
MEH LIapyallibiAbIKTa ManAaHyFa >Kakcbl 6eiMAEAY KabiAeTiH GIpIKTIPETiH eH «YHEMAI >kKaHyapAap»
AAYAbl KaMTaMacbl3 eTeTiH TaAarnTapfFa cail >kaHyapAap Kaxet. backa ce3beH aiTkaHAQ, KapKbIHAbI
namAaAaHyFa >akCbl OEMIMAEATEH >KOHE OHIMAIAITT XKOFapbl MaA aAy Kepek.

3epTTey MakcaTbl—aPTYPAI €T TYKbIMABI ipi Kapa MaAAbIH FreHeTUKAAbIK, AAMY bIHbIH KQPK bIHABIAbIFbIH
JKOFapbIAQTY YLUiH CeAeKLIMs SAICTEPIH XXETIAAIPY >KaHe OHTanAaHAbBIPY. XKoFapbl canaAbl CUbIp eTiH
BHAIPYAl K66EenTy YliH reHOTUNTEePAIH ©3apa 9peKeTTecyiHiH Heri3iHAe eT TYKbIMAAPbIHbIH SPTYPAI
reHOTUNTEPIHIH TYKbIMABIK XX8HE OHIMAIK canaAapbliH XaKCapTYAbIH TUIMAI 8AICTEPIH aHbIKTay.

bya Makanapsa «baiicepke-Arpo» arpoOXOAAMHI >KafFAadWblHAQ €T  TYKbIMAAPbIHbIH, 8PTYPAI
reHoTUNTepiHe XKaTaTblH OYKALLbIKTApPAbIH €T OHIMAIAITIH 3epTTey HOTUXKEAepi KEeATIpIAreH. 3epTTeyaep
HOTMXeAepi OOMbIHLLA YLIAAAPAbIH Canacbl MeH COMbIC KOPCETKILITEPI, yila MEH KeKe aHaTOMUSIAbIK,
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GOAIKTEPAIH MOPGOAOTUSIABIK, KYPbIABICHI, €TTiH XMMMUSIABIK, KYPaMbl >K8HE LIMKI eTTiH SHEepreTMKaAbIkK,
KYHADBIAbIFbI @HbIKTAAABbI.

XKyprisiareH 3eptTeyaep abepamH-aHryc, repeopa >koHe KasakTblH akbac TyKbIMAAPbl ©HIM-
AIAITIHIH TeHeTMKaAbIK, MOTEHLUMAAbIH TOAbIK MaiAaAaHyFa bIKMAA €TTi, HOTUXKEeCIHAE KOFapbl CarnaAbl
CUbIP €TiH aAYAbIH KOCbIMLLIA K63i aHbIKTaAAbl. CeAeKLMSAbIK, YAEPICTI YMbIMAACTbIPYAbIH YCbIHbIAFAH
aAicTepi MeH Taciaaepi «bacepke-Arpo» arpoXoAAMHI XKaFAQMbIHAQ YKOFApbl OHIMAI €TTi MaA aAyfa
MYMKIHAIK 6epAi, OYA Tipi caamMakTbiH, 1 L ©CIMiHIH ©3IHAIK KYHbIH TOMeHAeTyre >xaHe 1 6acka 14-16%
KOCbIMLLIA TabbIC aAyFa bIKMaA eTTi.

TyiiH ce3aep: ylaHbIH CaAMaFbl, COMbIC LLbIFbIMbI, COMbIC CAAMaFbl, €T KOPCeTKillli, eTTiH >KyMCarfbl,
KYypAQacTap, TapTbIAFaH eT.

K.LU. Hyprasbl'*, 5.6. Hyprasbl', Y.K. buceHos?, X)K.M. CyaeiimeHoBa’, I'.K. Mykaw’!

'Kazaxckuin HaumoHaAbHbIN ArpapHbiin MiccaepoBaTeAbckmii YH1BepeuTeT, KaszaxcTaH, r. AAMathbl
2ATblpayckuii yHuBepcuteT UM. X. AocMyxameaoBa, KazaxcTaH, r. ATbipay
*e-mail: nurgazy k@bk.ru

buonornyeckas LLeHHOCTb M TEXHOAOTMYECKHe MoKa3aTeAn msca
y 6bIYKOB MSICHBIX MOPOA, Pa3HbIX FeHOTUIOB
B YCAOBMSIX arpoxoAAuHra «baricepke-Arpo»

BaxkHerniein GMOAOrMYECKON OCOGEHHOCTbIO MSCHBIX ObIKOB  SIBASIETCS  MX  CMOCOGHOCTb
nepepabarbiBath GOAbLIOE KOAMYECTBO AELUEBbIX MUTATEAbHbIX KOPMOB, B TOM YMCAE OTXOAOB
pPacTeHMEBOACTBA M MULLEBOM MPOMbBILUAEHHOCTM, B LIEHHblE AAS YE€AOBeKa MPOAYKTbl MUTAHMS.
[ToAyyaemble Npy 3TOM MSICHas MPOAYKLMS U KOXKEBEHHOE CbIpbE OTAMYAIOTCS BbICOKMM KQ4YEeCTBOM.

Hy>KHbl >KMBOTHbIE, OTBevalolme TpeboBaHWUSM, coueTatolme B cebe KpPerkylo KOHCTUTYLMIO
M BbICOKYIO MPOAYKTMBHOCTb, XOPOLUME OTKOPMOYHbIE M MSCHblE KavecTBa, BbIHOCAMBOCTb M
CTPECCOyCTOMUYMBOCTb, XOPOLLYIO MPUCMOCOBAEHHOCTb K YCAOBUSIM COAEPIKaHMS M UCTIOAb30BaHMS B
X0351CTBe, 0becneunBaoLme HamboAee «<IKOHOMHbBIX XKMBOTHbIX» B CBOEM FreHOTHIE. APYrMMu CAOBaMM,
HEOOXOAMMO TMOAYUUTb SKMBOTHBIX, XOPOLLO MPUCMOCOOAEHHbBIX K MHTEHCMBHOMY MCMOAb30BaHUIO M
006AAQIOLMX BbICOKOM MPOAYKTUBHOCTbIO.

LleAb nccaepoBaHWMin — COBEPLLEHCTBOBaHME M OMNTUMM3ALIMA METOAOB CEAEKLIMN AAS MOBbILLIEHNS
MHTEHCMBHOCTW T'€HETMYECKOro pa3BMTUS Pa3AMYHbIX MOPOA KPYMHOMO poratoro CKOTa MSICHOro
HarnpaBAeHMs, OMnpeAeArTb 3PMEKTUBHbIE METOAbl  YAYULLEHUS MAEMEHHbIX W  MPOAYKTMBHbIX
KQ4eCTB pPa3HbIX FrEHOTMIMOB MSICHbIX MOPOA Ha OCHOBE B3aMMOAENCTBUS FEHOTUMOB AAS YBEAMYEHUS
NPOM3BOACTBA Ka4eCTBEHHOM rOBSAMHbI.

B AaHHOM cCTaTbe MNpPEACTaBAEHbl PE3YAbTATbl M3YUEHWUS MSCHOM MPOAYKTUBHOCTM OblUKOB
pa3HbIX FEHOTMMOB MSICHbIX MOPOA Ha MpuUMepe arpoXoApmHra «baiicepke-Arpo». o pesyAbTatam
UCCAEAOBAHWI OMPEAEASIAM KaueCTBeHHble 1 y6OIHble nokasaTteAr Tyll, MOP(OAOrMUecKoe CTPOeHme
Tyl M OTAEAbHbIX aHaTOMMYECKMX YacTelr, XMMUYECKMI COCTaB MsCa M 3HEPreTUYecKyto LIeHHOCTb
MSICHOIO CbIpbSl.

[poBeAeHHbIE  MCCAEAOBaHMS  CMOCOOCTBOBAAM  MOAHOMY  MCTMOAb30BAHMIO TFEHETUYECKOro
noTeHumMana abepAnMH-aHrycckom, repechOpACKON M Ka3axckon GeAoi NMopoA, B pesyAbTaTe yero GblA
BbISIBAEH AOMOAHWUTEAbHbIN MCTOYHMK BbICOKOKAQYECTBEHHOM FOBAAMHDBI. [1peAAO>KeHHble METOAbI
OopraHuM3auym MAEMEHHOro MpoLecca MO3BOAMAM MOAYUUTb BbICOKOMPOAYKTMBHBIMA MSICHOM CKOT B
CAyYae C arpoxoAAmHrom «baiicepke-Arpo», 4to Cnoco6CTBOBAAO CHMXKEHUIO cebecTonmocTu 1 Kr
NMPUPOCTA >KMBOM MACChl Ha 5-8% WM MOAYUEHMIO AOMOAHUTEABbHOM MPUBLIAM B pasmepe 14-16% Ha 1
rOAOBY.

KatoueBble cAoBa: Macca Tywim, yOOWMHbIA BbIXOA, YOOMHAs Macca, MHAEKC MSICHOCTM, MSKOTb,
CBEPCTHUKM, MACO-hapLu.

Introduction

Meat productivity and meat quality are largely
determined by the characteristics of the genotype of
animals, their final live weight, as well as the level
and type of feeding. However, the most accurate
and complete assessment of it is possible only when
animals are slaughtered. The control slaughter of
bulls of different genotypes allowed us to identify

the characteristic features of quantitative and
qualitative indicators of meat products [1, 2, 3].

More other, attaining a high standard of beef
quality isimportant for the attraction and preservation
of consumers and to enticing repurchase. For those
cattle industries that rely on the export of beef for
economic gain, accomplishing the best possible
quality of beef becomes a key for maintaining and
increasing global market share [4].
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Currently, the agro-industrial complex of
Kazakhstan faces the task of rapid development
and intensification of animal husbandry, as well
as improving the efficiency of processing of raw
meat. The efficient processing of raw meat not only
increases the profitability of products, increases the
profits of the meat industry, but also increases the
production of high-quality food products available
to consumers. In turn, the growth of demand for
domestic products is an important incentive to
increase the production of meat of the required
quality in agriculture [5].

The beef cattle industry is interested in growing
progeny faster to achieve an earlier slaughter weight
and to improve feed efficiency. More other, carcass
weight, percentage of commercial cuts and meat
tenderness are features directly related to carcass
quality and value [6, 7].

The world studies show that it is important to
estimate the genetic parameters simultaneously for
all economic important traits (i.e., reproduction,
growth and carcass traits) [8].

Heterosis is the beneficial deviation of crossbred
progeny from the average of parental lines for a
particular trait. [9].

Thus, these results warrant further investigation
on the relationship of carcass traits and other traits
of importance in the beef selection index, such
as antagonistic effects with maternal production
efficiency traits. Breed differences are clear and
these differences need to be accounted for in genetic
evaluations of carcass traits and warrants further
work on heterotic effects between individual breeds.
The knowledge gap between pedigree breeders and
the commercial beef producer could be lessened via
carcass trait evaluations. [10].

There are data about the purposeful selection
with a breeding work in white-headed, Auliyekolsky,
and Hereford cattle breeds in Kazakhstan. Such
state farms as Barysh Seysenbay (Bayzak district,
Jambyl region), both farms Bagration (Ulan Region,
East Kazakhstan region), and Kegen-agro LLP
(Rayymbek district, Almaty region) was carried
out in this breading research. The scientists of the
Kazakh National Agricultural University were
conducted in these experiments. And different tests
in the milking growing period have shown that
calves’ growth and development were in the norm,
and growth rather was in high intensity [11].

It is well known, weights and weight gains
at specific ages or during specific periods are
commonly applied as selection criteria in most beef
cattle breeding programs in the world, since these
traits show moderate to high genetic correlations
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with carcass weight, are easy to measure, and
respond to selection [12].

The practice and experience of domestic and
foreign animal husbandry have shown that the
improvement of breeding and productive qualities
of beef cattle depends not only on a good feed base
and the introduction of advanced technologies, but
also on the improvement of the genotype of animals,
which is achieved by purposeful breeding work.

In turn, the effective use of modern technologies
for beef production depends primarily on the
availability of animals of the required quality [13,
14, 15].

In this regard, certain requirements are imposed
on animals. They must have the ability to continue
intensive growth and pay well for feed when growing
and fattening in cheap light-type premises or even
in open feedlots. At the same time, beef should be
characterized by an optimal ratio of nutrients.

One of the most important factors in the
intensification of beef cattle breeding is the
qualitative improvement of existing and the creation
of new breeds, experimental groups, lines, types that
ensure high efficiency of beef production [16]. At the
same time, the main criteria of the breeding process
are the quantity and quality of meat products, the
strength of the constitution and the ability to transfer
valuable qualities to offspring.

Biologically full-fledged and low-fat beef
is obtained only when two biological processes
take place in their body during the growth and
development of young animals: the growth of muscle
tissue and fat deposition, which are combined only
in conditions of abundant feeding.

The study of inbreeding patterns has shown
that during the growth of an animal, first of all,
its live weight changes, which is associated with
the accumulation of protein, fat, constituent
components of organs and tissues. The composition
of growth changes with age, therefore, knowledge
of the chemical composition by growth periods also
seems to be an important element in the theory of
cognition of living organisms. It is important to get
not only large animals, but also with a favorable
ratio of edible and inedible parts of the carcass [17,
18, 19, 20].

Thus, the rational use of the biological
capabilities of animals involves the creation of
optimal conditions for feeding and keeping, which
allow you to maximize the genetically determined
productivity potential while increasing the economic
efficiency of their breeding.

The research results have shown that the
organization of balanced feeding, satisfying the
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need of animals for energy, basic nutrients and
biologically active substances, provides the most
complete manifestation of their genetic potential for
productivity and improvement of product quality
[21,22].

Productive qualities of cattle are primarily
determined by their genotype. However, the
manifestation of the possible potential is directly
dependent on the conditions of growing, feeding
and keeping young animals, that is, conditions that
would ensure their normal growth and development,
high productivity [23]. However, it is known that
the conditions of keeping and feeding had a greater
impact on the biological energy of growth than the
genotype of animals.

To realize the genetic potential of livestock, it is
necessary to intensively grow repair young. Heifers
raised in unsatisfactory conditions will never
become highly productive cows, even if they come
from highly productive parents [24].

In the complex of factors influencing the
productive qualities of beef cattle, an important
place belongs to the conditions of keeping animals.
As many researchers point out, underestimating
these conditions leads to a decrease in productivity
and natural resistance [25].

The method of maintenance has a significant
impact on meat productivity, slaughter indicators
and meat quality. Thus, the meat of bulls raised
indoors and in conditions of limited movement
or on a leash contains more fat, has a high pH
level and a high moisture-retaining capacity. The
influence of the method of keeping animals during
cultivation, rearing and fattening on growth,
development and meat productivity was reflected
in the works [26].

The quality of beef is affected by fatness, age,
gender, and breed characteristics of the animal. The
meat of young animals is much more tender than
the meat of old ones. The use of special cultivation
technologies contributes to obtaining meat from
castrated bulls similar in tenderness to heifer meat
[27].

Material and methodology of research

Experimental studies were conducted in the
agricultural holding “Bayserke-Agro” of Talgar
district of Almaty region.

The object of research was purebred animals of
different meat breeds of cattle. Three groups of bulls
of different genotypes were formed: Aberdeen-
Angus breed — group I (AA), Kazakh white—headed
— group II (KB), Hereford — group III (GF).

The experimental part of the research was
carried out according to the scheme using optimized
breeding methods to improve the productivity of
cattle. All experimental animals were kept according
to the technology adopted in beef cattle breeding.

Meat productivity was studied by control
slaughter of 3 animals from each group according
to the methodology of the All-Union Academy
of Agricultural Sciences, the All-Union Institute
of Animal Husbandry, the All-Union Scientific
Research Institute of the Meat Industry (Russia).

The morphological composition of the carcass
was established by deboning the half-carcass,
cooled for 24 hours at a temperature of +2-4 ° C. The
carcass was deboned according to anatomical parts:
I — cervical, 11 — shoulder-scapular, III — spinal-rib,
IV — lumbar, V — hip.

Based on the deboning of the anatomical parts of
the half-carcass, the absolute and relative content of
the pulp part, bones and tendons, as well as the meat
index (pulp yield per 1 kg of bones) in individual
anatomical parts and in the carcass were determined.

The chemical composition was determined in
minced meat, from an average sample of the pulp
part of the half-carcass, in a sample of the longest
back muscle and a sample of fat in a complex
analytical laboratory. Moisture, dry matter, fat,
protein, ash were also determined. To characterize
the biological value of meat in the longest back
muscle, the amount of defective proteins according
to oxyproline was determined by the R. E. Neumann
and M. A. Logan, “The determination of collagen
and elastin in tissues” method in the modification of
V.Verbitsky and D.Deteridge, full-fledged proteins
according to tryptophan, moisture capacity was
determined by the Grau method in the modification
of V.Volovinskaya. In the analysis of fat, the melting
point was set according to the generally accepted
method, the iodine number was set according to
Hiible.

Research results

Carcasses of animals of all groups obtained
during slaughter were classified as the highest
category and were covered with a continuous
layer of fat-watering, while the more developed
subcutaneous tissue was found in Kazakh white-
headed bulls.

The analysis of slaughter indicators revealed
certain differences in the measurements of carcasses
of young animals of different genotypes. Thus, the
carcasses of the Aberdeen Angus and Hereford bulls
were more elongated: in its length they exceeded
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the carcasses of Kazakh white-headed bulls by 11.9
cm (3.6%; P>0.99) and by 13.4 cm (4.1%; P>0.99)
(Table 1).

Table 1 — Measurements and indices of bull carcasses, (X+mx)

The difference in carcass length between
Aberdeen Angus and Hereford bulls was insignificant
and statistically unreliable.

Indicator Genotype
AA KB GF
Carcass weight, kg 315.2+2.02 302.4+3.32 318.2+2.95
Trunk length, cm 246.2+1.41 238.2+1.42 249.1+0.85
Thigh length, cm 93.6+ 1.41 92.1£1.12 94.5+0.85
Carcass length, cm 342.0+1.71 330.1+1.42 343.5+1.17
Hip circumference, cm 117.2+1.12 112.5+1.15 119.8+1.41
Fullness of the carcass, %, (K,) 92.2 91.6 92.6
Hip performance, %, (Kg) 125.2 122.1 126.8

Carcasses of Kazakh white-headed bulls had
less developed musculature of the posterior third.
In length and hip girth, they were inferior to the
analogues of the Hereford breed by 2.4 cm (2.6%;
P<0.95) and by 7.3 cm (6.5%; P>0.95).

Carcasses of young Aberdeen-Angus and
Hereford breeds, compared with the Kazakh white-
headed, were distinguished by a well-muscled
back and lumbar part, had well-rounded hips; the
advantage in hip performance was 4.7%. Bulls of the
Hereford breed surpassed their counterparts by 1.6%
according to this index. The index of the fullness of
the carcass of Hereford bulls was higher than that
of peers of the Aberdeen Angus and Kazakh white-
headed by 0.4 and 1.0%.

Bulls of different breeds are characterized by
sufficiently high quantitative indicators of meat
productivity. However, differences were found in
their size in animals of the genotypes used. The
carcass weight of Hereford bulls was greater than
that of peers of the Aberdeen Angus and Kazakh
White-headed by 2 kg (0.6%; P<0.95) and by 17.1
kg (5.7%; P>0.95) (Table 2).

The advantage in carcass yield was 0.2 and
0.8%, respectively. Bulls of the Kazakh white-
headed breed were characterized by a greater
mass of internal raw fat. Thus, the young Hereford
breed was inferior to them by 0.9 kg (6.7%;
P>0.99), and Aberdeen Angus bulls by 1.5 kg
(10.5%; P<0.95).

Table 2 — Results of control slaughter of bulls at the age of 18 months, (X:tmx)

) Genotype
Indicator
AA KB GF
Removable weight, kg 563.6+4.32 547.1+11.35 575.6+11.67
Pre-slaughter weight, kg 555.6+£5.32 535.2+4.42 557.246.43
Carcass weight, kg 316.242.17 301.1+£3.62 318.2+2.95
Carcass yield, % 56.9+0.11 56.3+£0.31 57.1£0.12
Mass of internal raw fat, kg 14.3+0.36 15.8+0.45 13.4+0.26
Output of internal raw fat, % 2.6+0.16 2.9+0.13 2.4+0.17
Slaughter weight, kg 329.6+1.6 316.8+4.27 333.5+3.1
Slaughter exit, % 59.3+0.21 59.2+0.3 59.9+0.31

100



K.Sh. Nurgazy et al.

The slaughter weight of Kazakh white-headed
bulls was less than that of the Hereford bulls — by
16.7 kg (5.3%; P>0.95). In terms of slaughter yield,
Hereford bulls outperformed their peers by 0.6 —
0.7%.

Thus, the analysis of quantitative indicators of
slaughter revealed the advantage of Hereford bulls
in terms of carcass weight, yield, slaughter weight
and slaughter yield. However, the content of internal
raw fat and its yield was high in Kazakh white-
headed bulls.

Meat is a high-protein food product, and its
nutritional advantages largely depend not only on
the total protein content, but also on the ratio of full

and incomplete proteins. Therefore, the concept of
“protein” cannot fully determine the biological value
of meat, since its composition, along with essential
amino acids, also includes interchangeable ones.
Therefore, the protein value of meat is determined
by the ratio of the above amino acids or the so-called
protein quality index (PQI).

As a result of the boning of the half-carcass,
intergroup differences in its morphological
composition were revealed. Thus, the greater
absolute mass of the pulp differed in the half-
carcasses of Hereford bulls. Their advantage
compared to peers of the Kazakh white-headed
breed was 3.9 kg (3.2%; P<0.95) (Table 3).

Table 3 — Morphological composition of half-carcasses of bulls, (X:I:mx)

Indicator Genotype
AA KB GF

Half-carcass weight, kg 156.6+1.46 148.6+2.18 159.6+1.1
Pulp, kg 126.7+2.03 123.6+2.42 127.5+2.3
Pulp, % 80.9+0.56 83.2+0.43 79.94+0.78
Bones, kg 25.0+0.55 23.4+0.22 25.7+0.96
Bones, % 16.0+0.45 15.7+0.33 16.1+0.60
Cartilage and tendons, kg 4.7+0.16 3.8+0.05 4.4+0.12
Cartilage and tendons, % 3.0+0.12 2.6+0.08 2.8+0.59
Meat index, % 5.1+£0.91 5.3+0.16 5.0+ 0.27

Bulls of the Aberdeen-Angus breed surpassed
analogues of the Kazakh white-headed by 3.1 kg
(2.5%; P<0.95) in this indicator. Meanwhile, in
terms of the relative pulp content, Kazakh white-
headed bulls outperformed peers of other breeds by
2.3-3.3%.

The absolute bone mass of Kazakh white-head-
ed bulls was less than that of the Hereford bulls by
2.1 kg (9.0%; P>0.95). The difference between the
animals of the Aberdeen-Angus and Kazakh white-
headed breeds was 1.8 kg (7.7%; P<0.95). The rela-
tive bone yield was greater in Hereford bulls by 0.1
— 0.4% than in their peers.

There were no significant differences in the
meat index, its value in the half-carcasses of ani-
mals of the experimental groups varied within 5.0
— 5.3%. The absolute mass of anatomical parts in
the Kazakh white-headed bulls was less than that
of the peers of the Aberdeen-Angus and Hereford
breeds. Thus, the mass of the cervical, shoulder-

scapular, dorso-rib, lumbar and hip parts of the half-
carcass of Kazakh white-headed bulls was less than
that of the Hereford counterparts, respectively, by
1.3 kg (7.8%; P>0.95), 1.4 kg (4.6%; P<0.95), 2.4
kg (5.6%; P>0.95), 0.5 kg (3.4%; P<0.95), 3.2 kg
(5.9%; P<0.95) (Table 4).

Differences in the yield of parts of the half-
carcass in relation to its mass in the animals of the
experimental groups were insignificant. Meanwhile,
the relative yield of the most valuable in culinary
terms of the hip part in all animals was at a good
level and amounted to 33.7 — 34.1%.

The Iumbar, hip and cervical parts of the half-
carcass were characterized by a high content of pulp
in all experimental animals, and the dorsal-costal
parts were characterized by a lower content. The
morphological composition of animal carcasses of
different genotypes had certain differences. Thus,
the pulp content in the shoulder-scapular and dorsal-
rib parts in the half-carcasses of Hereford bulls was

101



Biological value and technological indicators of meat in beef bulls of different genotypes in the conditions...

24.1 kg and 33.5 kg and was greater than that of
peers by 0.30 — 0.4 kg (1.2 — 1.7%; P<0.95) and 0.9
kg (2.7%; P<0.95).

In the hip part of the half-carcass, the pulp was
contained more in Hereford bulls: it amounted
to 42.2 kg against 40.9 kg in peers of the Kazakh
white-headed. Meanwhile, its relative content in
all anatomical parts of the half-carcass was large in
Kazakh white-headed bulls.

Thus, the analysis of the morphological
composition of the carcasses revealed that the pulp

content was high in the Hereford bulls, the peers of
the Aberdeen-Angus breed were slightly inferior
to them, and the Kazakh white-headed bulls had a
lower content.

Determination of the chemical composition of
meat and the ratio of its structural components of
protein and fat allows you to identify its value as a
food product. A large proportion of dry matter was
detected in the meat of Kazakh white-headed bulls:
the difference in their favor compared to their peers
was 2.99 — 3.75% (Table 5).

Table 4 — Ratio of anatomical parts in the half-carcasses of bulls, (X+m )

Part of the half — carcass Genotype

AA KB GF
Neck, kg 16.3£0.27 15.3+0.19 16.6+0.27
To the mass of the half — carcass, % 10.4 10.3 10.4
Shoulder-shoulder blade, kg 30.2+0.58 29.3+0.77 30.7+0.37
To the mass of the half — carcass, % 19.3 19.7 19.2
Dorso — costal, kg 42.7+0.37 40.3+0.67 42.7+0.17
To the mass of the half — carcass, % 27.3 27.1 26.8
Lumbar, kg 15.1+0.2 14.3+£0.33 14.8+0.08
To the mass of the half — carcass, % 9.6 9.6 9.3
Hip, kg 53.1+£0.97 50.6+0.73 53.8+1.78
To the mass of the half — carcass, % 33.9 34.1 33.7

Table 5 — Chemical composition of the average sample of minced meat, %
Indicator Gen;gpe GF

Moisture 67.91£1.33 64.92+1.22 68.65+0.81
Dry matter 32.09+1.31 35.08+1.22 31.334+0.81
including: fat 14.21+0.43 17.91+0.42 12.21+0.26
protein 17.1+£0.77 16.26+0.56 18.21+0.32
ash 0.89+0.16 0.91+0.22 0.93+0.21

In terms of dry matter content in meat, Hereford
bulls were inferior to their peers due to the fact that
they had less fat than Aberdeen Angus and Kazakh
white-headed bulls by 2.0% (P>0.95) and 5.70%
(P>0.999).

The meat of Hereford bulls contained 1.95%
(P>0.95) more protein than Kazakh white-headed
bulls and 1.11% (P<0.95) more protein than
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Aberdeen Angus bulls. Bulls of the Hereford
breed deposited more protein in the carcass than
fat, the reverse pattern was revealed in Kazakh
white-headed bulls, therefore, the ratio of protein
and fat in animals of different genotypes was not
the same. So, in the bulls of the Aberdeen-Angus
breed, it was 1:0.83; in the Kazakh white-headed
— 1 :1.1; in the Hereford 1 : 0.67. The Hereford
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bulls were characterized by the most optimal ratio
of the studied values, however, the meat of Kazakh
white-headed bulls was the most preferred for the
modern consumer.

The determination of the maturity (ripeness) of
meat by the ratio of moisture and fat allowed us to
determine that the meat of Kazakh white-headed
bulls was more fat — the coefficient was 27.6%,
compared to 20.9 and 17.8% in Aberdeen-Angus
and Hereford individuals.

Meat precocity was determined by the degree of
“maturity” of meat, which was determined by the
ratio of water and fat. The meat of Kazakh white-
headed bulls was distinguished by a high rate of
precocity of 0.54, compared to 0.47 and 0.46 in
peers of Aberdeen-Angus and Hereford.

The protein content in 1 kg of pulp in Aberdeen
Angus and Hereford bulls was higher than in
Kazakh white-headed individuals by 7.3-19.3 g (4.3
— 10.6%), and fat was less by 37.2-57.2 g (20.7 —
31.9%) (Table 6).

Kazakh white-headed bulls had more fat in 1 kg
of pulp than protein by 10.1%, while Aberdeen An-
gus and Hereford bulls had more protein than fat by
19.7 — 49.1%. Therefore, the energy of the Kazakh
white-headed breed animals was enclosed in 1 kg of
pulp by 1287 — 1789 kJ more than that of their peers.
The energy in the flesh of the carcass is less in Her-
eford bulls: they were inferior to Aberdeen-Angus
by 114 MJ and Kazakh white-headed animals by
327 MIJ. The energy value of the anatomical parts of
the half-carcass was greater in Kazakh white-headed
bulls. Thus, the highest energy content in the pulp
was found in the hip part, while in Kazakh white-
headed bulls it was 464.7 MJ, compared to 429.7
and 408.9 MJ in peers of Aberdeen-Angus and Her-
eford. The pulp of the neck part of the half-carcass-
es of Hereford bulls contains 125.9 MJ of energy,
shoulder-scapular — 219.9, dorsal-rib — 301.3 and
lumbar — 115.2 MJ, which is less than that of peers
of the Kazakh white-headed by 15.5 MJ, 33.4, 40.8
and 18.1 MJ, respectively.

Table 6 — Nutrient yield and energy value of the meat part of the carcass

It is contained in 1 kg of pulp Enclosed in 1 kg Including energy, kJ Total energy in
Genotype of pulp energy, the pulp of the
protein fat kJ protein fat carcass, MJ
AA 170.1 142.1 9611 4028 5582 2458
KB 162.8 179.3 10898 3857 7044 2671
GF 182.1 122.1 9109 4312 4796 2344

Consequently, the higher fat content in the
flesh of the half-carcasses of Kazakh white-
headed bulls contributed to a significant
advantage in the energy value of the pulp
compared to their peers.

Analysis of the biochemical composition of the
muscles revealed intergroup differences. Thus, the
moisture in the It65ongest back muscle of Kazakh
white—headed and Hereford bulls contained 0.04 —
0.2% more than that of Aberdeen Angus (Table 7).

Table 7 — Chemical composition of the longest back muscle of bulls, %

) Genotype
Indicator
AA KB GF

Moisture 77.39+0.27 77.43+0.33 77.59+0.83
Dry matter 22.62+0.27 22.57+0.33 22.43+0.83
including: fat 2.0+0.13 2.32+0.27 1.33+0.26
protein 19.92+0.21 19.22+0.59 20.31+0.39
ash 0.71+0.13 1.01£0.22 0.79+0.29
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In terms of dry matter content, Hereford bulls
were slightly inferior to their peers by 0.14-0.19%.
However, the protein in the dry matter of the longest
muscle in Hereford bulls contained 1.09% more than
in Kazakh white-headed individuals, but in terms of
fat content they were inferior to them by 0.99%.

It is known that the equilibrium of acids and
bases in a living organism finds its expression in the
concentration of hydrogen ions. At a low pH value,
the maturation processes proceed more intensively,

the meat acquires a delicate consistency, a pleasant
taste and aroma is formed in it, digestibility
increases.

The content of essential and non-essential
amino acids in animals of different genotypes was
not the same. The Hereford bulls were distinguished
by a high content of tryptophan and oxyproline
in the muscles. The advantage over peers was,
respectively, 17.3-29.4 mg% and 0.6-1.1mg%,
respectively (Table 8).

Table 8 — Biochemical value and physico-chemical parameters of the longest back musclea_(X:I:mX)

Indicator Genotype
AA KB GF
Tryptophan, mg% 352.3+5.82 340.2+4.97 369.6+2.32
Oxyproline. mg% 57.7£1.43 57.2+1.62 58.3+ 1.83
Protein quality indicator 6.11£0.11 5.8+0.13 6.4+0.19
pH 5.8+0.71 5.6+0.21 5.7+0.26
Value 320.1+3.21 305.1£10.43 325.1+6.08
Moisture capacity 58.3+3.61 55.3+£3.13 57.4+3.57

The established differences in the content of
amino acids in the studied animals influenced
the value of the protein quality index. Its value in
Hereford bulls was 6.4, which is 0.29 — 0.6 more
than in peers.

The suitability of meat for culinary processing,
its presentation is determined by the concentration
of hydrogen ions (pH). The meat of bulls of all
experimental groups had an optimal pH value of 5.6
— 5.8, which indicates its good quality.

The moisture content of the meat of all
the animals studied was at a good level, which
determined its juiciness, to some extent,
tenderness.

The nutritional value of the pulp part of the
carcass and its taste qualities are significantly
influenced by the physico-chemical composition of
the internal raw fat.

The Hereford bulls were distinguished by a high
moisture content in the internal fat, their advantage
over their peers was 0.7 — 2.81% (Table 9).

Meanwhile, the Kazakh white-headed bulls were
characterized by a high dry matter content of 91.42%,
which is 2.79% more than the peers of the Hereford
breed. The greater amount of dry matter in the internal
fat of Kazakh white-headed bulls is due to the advantage
in fat content compared to peers of Aberdeen-Angus
and Hereford: it was 2.37% and 3.4%.

Table 9 — Physical and chemical parameters of the internal raw fat, (X:I:mx)

) Genotype
Indicator
AA KB GF

Moisture, % 10.69+0.67 8.58+1.56 11.39+0.96

Dry matter, % 89.33+0.65 91.42+1.56 88.63+0.96

Fat, % 87.26+0.52 89.63+1.33 86.23+0.96

Protein, % 1.914+0.22 1.63£0.29 2.17+£0.29

Ash, % 0.16+0.03 0.17+0.03 0.21+0.04
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Table continuation

. Genotype
Indicator
AA KB GF
Iodine number 27.1£1.54 25.94+2.21 27.3£1.58
Melting temperature 45.9+1.12 47.3+1.22 45.6+0.81

The protein content of Hereford bulls was higher
than that of analogues by 0.26 — 0.54%.

The iodine number reflects the amount of
unsaturated fatty acids; its value was different for
different genotypes. The smaller studied indicator
was for Kazakh white-headed bulls; the advantage
of peers was 1.2 — 1.4%. There were no special
differences in the melting temperature, and,
consequently, in the digestibility of animal fats.
However, the bulls of the Aberdeen-Angus and
Hereford breeds were inferior to the analogues of
the Kazakh white-headed by 1.4 — 1.7 ° C.

Conclusions
Thus, the chemical analysis of the meat of bulls

of different genotypes indicates that the carcasses of
Hereford bulls were characterized by a high protein

content, and the young Kazakh white—headed
bulls were characterized by a high fat content.
Accordingly, the flesh of their carcasses was
distinguished by a greater energy value.

The mass of the paired carcass was greater in
Hereford bulls — 318 kg, in Aberdeen-Angus and
Kazakh white-headed — 315 and 302 kg, the carcass
yield was 57.1%, the advantage over peers was 0.2
—0.8%, in terms of the content of pulp in the carcass
and protein in the average sample of minced meat
it was 0.8 —3.9% and 1.11 — 1.95%. However, they
had less fat in the carcass than their counterparts by
6.7 -17.9%.
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