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ANALYSIS AND QUALITY ASSESSMENT OF BEEF, BEEF
BREEDS OF CATTLE IN KAZAKHSTAN

Abstract. The article considers the quality of beef carcasses from cattle of Kazakh
white-headed and Kalmyk breeds, bred mainly in Kazakhstan, as well as the results of the
study of chemical composition of meat cuts, yield and meat index of beef cuts on the bone
and boneless, allocated in accordance with the international standard UNECE. The
chemical composition of cuts was determined: moisture, fat, protein. Methods of moisture
determination — according to “GOST 9793-2016 Meat and meat products. Methods of
moisture determination”. Methods of determination of fat — according to “GOST 23042-
2015 Meat and meat products. Methods of determination of fat”. Mass fraction of protein
was determined by the Kjeldahl method.

The analysis of the obtained results allowed us to conclude that bulls of Kazakh
white-headed and Kalmyk breed have high slaughter qualities and differed insignificantly.
There were no significant differences between the breeds in the content of total protein and
chemical composition of cut flesh.
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Introduction. Standards of different countries are developed taking into
account many interrelated factors: traceability of products, national tastes and
traditions, price policy, etc.

Domestic and international experience shows that in order to increase the
interest of commodity producers, the standards for slaughtering livestock and for
the products obtained after slaughtering (beef and veal) should be interrelated.

The GOSTSs for cutting beef, pork and mutton for retail trade that are in force
in our country do not create conditions for the realization of meat taking into
account the needs of the consumer. Thus, according to the standard for beef cutting
to the first grade include hip, lumbar, back, shoulder, shoulder and breast cuts, i.e.
88% of the whole carcass, which does not meet modern requirements to the
technology of carcass cutting. This confirms the need to develop new approaches
to the carcass cutting scheme, taking into account the latest achievements of
science and practice, as well as its unification with international requirements [1,2].

182


mailto:oraz_gulzat@mail.ru
https://doi.org/10.55956/ZEKY9877
https://doi.org/10.55956/ZEKY9877

ISSN 2308-9865 Mechanics and Technology /

elSSN 2959-7994 Scientific journal 2024, No.3(85)

The requirements of international trade are best met by UNECE standards
(international standards), which provide a single principle of carcass evaluation and
grading, as well as a unified classification for the convenience of trade and are of
great practical importance in the increasing volume of international trade in meat.
However, international standards generally do not take into account all regional
and breed specificities of slaughter animals.

In recent years, there has been an increasing trend in the consumption of
meat in natural form in Kazakhstan. Effective trade in meat depends not only on
the quality of meat raw materials, but also on the principles of sorting and cutting
of carcasses. Correct cutting of carcasses and sorting of meat is, first of all, the
possibility of its rational use and organization of differentiated pricing policy.
Practically no developed country sells meat in carcasses and pays great attention to
the differentiated cutting of carcasses for trade. Carcass cutting has economic and
social importance, so each country has its own schemes. National carcass cutting
schemes and standards have been developed, which differ significantly from each
other, including the RoK.

Analyzing the schemes of commercial cutting of beef carcasses, operating in
foreign countries, it is necessary to state that along with the differences due to
national peculiarities, traditions of meat consumption and the range of products
produced in each country, there are general principles, namely: the allocation of the
best parts of the carcass in terms of nutritional value for sale to the public in kind,;
industrial preparation of some cuts for sale and culinary use; production of
boneless meat or cuts with partial removal of bones and removal of superfluous
bones and bones.

The current national schemes of cutting carcasses of slaughtered animals,
using the principle of differentiation of meat by quality with appropriate prices for
meat, will best contribute to meeting the needs of buyers and increasing the
efficiency of its production. In this regard, the purpose of our work was to assess
the quality of beef obtained from young stock of the most common in Kazakhstan
breeds of cattle.

Materials and methods. The studies were conducted at the specialized
industrial complex for beef production “Shamakhsutov” LLP. Young cattle (steers)
of Kazakh white-headed and Kalmyk cattle breeds at the age of 18 months were
slaughtered. Slaughtering was carried out according to generally accepted
technological schemes. After slaughtering and primary processing paired carcasses
were sent for cooling at a temperature of 0...+4°C. Morphological and chemical
composition of beef was investigated according to standard methods [4,8] 24 hours
after slaughtering and cooling to a temperature not higher than +4°C. The carcass
cutting scheme was based on the classification of beef cuts according to the
UNECE international standard “BEEF — CARCASSES AND CUTS”, 2007
edition. Color indices were determined using Spectron spectrocolorimeter.

Research results and discussion. The results of determining the indicators
of morphological and chemical composition of beef on the example of 9 main cuts
of the front and back parts for Kazakh white-headed (KB) and Kalmyk (K) breeds
are presented in Tables 1, 2 and 3.

According to the results of carcass cutting into 9 cuts of the two breeds, it
was found that the greatest specific weight in the carcass structure is occupied by
the hip cut (in KB — 28.59+0,90%; in K — 27.93+0,60%), then the shoulder cut (in
KB — 14.07+0,16%; K — 14.40+0.26%), thoracolumbar (KB — 13.69+0.75%, K —
13.58+0.91%), spinal-lumbar (KB — 12.58+0.40%, K — 12.52+0.37%), cervical
(KB — 12.03+0.20%, K — 11.10+£0.65%), anterior shank (KB — 4, 60+0.20%, K —
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4.05+0.29%), shank posterior (KB — 5.70+0.12%, K — 5.59+0.31%), paschino (KB
— 4.54+0.40%, K — 4.48+0.46%) and subscapular (KB — 4.10+0.11%, K —
4.00+0.15%) (Table 1).

The content of boneless meat and bones varies depending on the anatomical
location of the cut. The average boneless meat content in the carcass was 76.68%
and 74.30% for KB and K, respectively. The average bone content in the carcass
was 23.44% and 22.07% for KB and K, respectively.

Table 1
Yield of bone and boneless cuts
KB cuts Bone K cuts Bone
bony | boneless yield % | bony boneless yield
Name of cut % of | % of cut | % of to %of |%ofcut| % of % to

carcass | weight |carcass|carcass | carcass | weight | carcass |carcass
weight | on bone |weight | weight | weight | on bone | weight |weight
(M:m) | (M#m) | (Mem) | (MeEm) | (MEm) | (Mem) | (MEm [(Mm)
Hip 28,49+ | 84,60+ |2438+| 4,41+ | 27,93+ | 84,48+ | 24,01+ | 4,18+
0,90 0,17 0,63 | 0,30 0,60 0,11 0,61 0,40
Shovel 14,07+ | 73,31+ [10,43+| 3,70+ | 14,40+ | 73,11+ | 10,08+ | 3,60+
0,16 0,60 0,12 | 0,85 0,26 0,51 0,10 0,56
Dorsal- 12,48+ | 65,54+ | 7,95+ | 4,224+ | 12,52+ | 65,38+ | 7,30+ | 4,13+
lumbar 0,40 1,50 0,90 | 0,25 0,37 1,53 0,88 0,31
Thoraco 13,69+ | 68,01+ | 9,32+ | 436+ | 13,58+ | 67,95+ | 8,90+ | 4,20+
lumbar 0,75 1,25 0,58 | 0,66 0,91 1,13 0,54 0,71
Cervical 12,03+ | 83,79+ [10,05+| 1,94+ | 11,10+ | 83,65+ | 10,00+ | 1,90+
0,20 0,74 1,27 | 1,02 0,65 0,63 1,22 1,00
Sublaparietal| 4,50+ | 77,59+ | 3,10+ | 0,92+ | 4,00+ | 76,93+ | 3,01+ | 0,89+
0,20 0,27 0,95 | 0,05 0,15 0,19 0,97 0,10
Curl 454+ | 97,81+ | 4,65+ | 0,10+ | 4,01+ | 97,68+ | 4,48+ |0,10=+
0,40 0,33 0,51 | 0,70 0,25 0,28 0,46 0,63
Back shank | 5,60+ | 61,59+ | 3,35+ | 2,12+ | 559+ | 60,63+ | 3,31+ | 2,10+
0,12 0,95 019 | 131 0,31 0,87 0,18 1,29
Front shank | 4,60+ | 67,60+ | 3,44+ | 1,60+ | 4,05+ | 67,32+ | 3,21+ | 1,60+
0,15 2,15 1,30 | 0,80 0,29 2,03 1,30 0,31

The most complete meat cut of the valuable parts of the carcass is the hip
cut. The meat content in it was 84.60% and 84.48%, respectively, for KB and K.
The quality of cuts was assessed by the “meatiness index” — meat/weight ratio,
characterizing their full-meat content (Table 2).

Table 2
Meat index

Name of cut Meat content index of cuts KB Meat content index of cuts K
Hip 6,33 6,30
Shovel 5,25 5,21
Dorsal-lumbar 2,34 2,31
Thoracolumbar 3,23 3,19
Cervical 5,37 5,34
Sublaparietal 2,28 2,25
Curl 3,36 3,33
Back shank 0,98 0,96
Front shank 1,31 1,30
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The values of the “meatiness index” shown in Table 2 indicate that the most
complete cuts with a favorable ratio of deboned meat and bones from the two
breeds are hip, neck and shoulder cuts.

No significant differences were found in the protein content of the cuts
(20.47-22.11%). However, the nutritional value of cuts depends on the amino acid
composition of cuts and the proportion of connective-tissue proteins. Numerous
studies on various breeds of cattle have established that a higher content of
connective-tissue proteins is peculiar to pasina, hind and front shanks, rib part,
zastomuscle of scapular cut, front and back parts of the breast [5,6].

Analysis of the average values of indicators of the total chemical
composition of cuts (Table 3), showed that the moisture content in the flesh was in
the range of 69.93-76.80% and is closely related to the presence of fat. The pashina
containing the highest amount of fat was characterized by the lowest values of
moisture content. High fat content influenced the increase in meat caloric content.

Table 3
Chemical composition of beef cuts flesh

Values for KB Values for K

Efa(r:ti Moisture, | Fat % Proo}:zm, EC, kcal Mmoi;ure, Fat % Pr%ﬁ:'n’ EC, kcal

% (M+m)|(M+m) (Mzm) (M+m) (Mm) (M+£m) (Mm) (M+m)

Hip 75,19+ [2,78+| 21,19+ | 110,09 | 75,01+ | 2,57+ |21,00+ | 110,00
0,35 0,23 | 0,75 0,43 0,40 | 081

Shovel 74,85+ | 4,12+ | 20,47+ | 118,81 | 73,96+ | 4,10+ | 20,37+ | 117,95
0,62 0,81 | 055 0,54 0,77 | 0,63

Dorsal-lumbar | 73,80+ |3,85+ | 21,57+ [121,29 | 73,56+ | 3,60+ | 21,57+ (121,00
0,15 0,70 | 0,30 0,37 0,71 | 0,11

Thoracolumbar | 74,15+ | 4,65+ | 21,15+ | 122,90 | 74,01+ | 4,20+ | 21,00+ | 122,50
0,95 0,60 | 0,89 0,70 0,97 | 0,84

Cervical 75,89+ |1,43+| 22,43+ | 102,18 | 75,80+ | 1,36+ |21,90+ | 101,60
0,80 0,30 | 0,20 0,58 0,51 | 0,36

Sublaparietal | 73,99+ | 3,562+ | 21,04+ | 115,29 | 73,96+ | 3,40+ | 20,09+ | 110,70
0,95 061 | 034 0,41 0,71 | 0,25

Sirloin 76,91+ | 1,70+ | 20,82+ | 98,48 | 76,51+ | 1,40+ | 20,20+ | 97,80
0,60 0,36 | 045 0,61 0,58 | 0,60

Pashina 69,93+ |8,93+| 20,75+ | 162,95 | 69,80+ | 8,57+ |20,10+ | 140,20
0,50 0,66 | 0,23 0,55 0,71 | 0,30

Calf 74,42+ | 3,52+ | 22,00+ | 118,80 | 74,00+ | 3,47+ |21,70+ | 113,60
0,43 0,37 | 0,14 0,40 0,45 | 0,30

All cuts from KB were characterized by slightly higher values of fat content,
and the following cuts stood out in terms of fat content in both breeds: pasina
(8.93%; 8.57%), breast and rib (4.65%; 4.20%), and shoulder (4.12%; 4.10%). In
the other cuts, the fat content was below 4%, which is in agreement with other
studies [9,10,12].

Meat color is one of the main quality indicators evaluated by the consumer,
by which the marketability of the product is judged. The color of meat depends on
the concentration of myoglobin in muscle tissue and oxidative transformations of
heme pigments to form brown, gray or even green coloring. Meat color is usually
associated with freshness, tenderness and good flavor.
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In this study, probably due to the same type of cattle, of the same age and
sex, no significant differences were found in the color of muscle tissue from the
two breeds as well as in the color of different cuts.

Conclusion. The analysis of the results of studying morphological and
chemical composition of carcasses gives grounds to conclude that steers of Kazakh
white-headed and Kalmyk breed have high slaughtering qualities, and the meat of
young stock of both breeds differs insignificantly. There are no significant
differences in the general chemical composition, including protein and fat content,
of the flesh of cuts.

According to the results of carcass cutting it was found that the yield of the
main cuts corresponds to the literature data, the most full-fat part of carcasses is the
hip cut. Application of the international scheme of cutting is possible and expedient
for beef from breeds, traditional for Kazakhstan, as for their effective use in
industrial processing, and for public catering and realization through the trade
network. Beef from young cattle of Kazakh white-headed and Kalmyk breeds will
serve as a proper factor in providing the population with high-quality products of
animal origin.
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r.T. Opas
M.X. Aynamu ameiHOarsl Tapas eHipik yHusepcumemi, Tapas K., KazakcmaH

KA3AKCTAHOAFbI CUbIP ETIHIH, IPI KAPA MANbIH,
ET TYKbIMAAPBIHbIH, CAMACbIH TANAY KOHE BAFA/IAY

AHpaTna. Makanaga HerisiHeH KasaKcTaHaa ecipineTiH Kasak akbac KaHe Kanmak
TYKbIMAAPbIHbIH, ipi Kapa Ma/siblHaH anblHfaH CUbIP YLAAapbIHbIH, Canacbl, COHAAn-aK et
KECEKTEepPiHiH, XUMMANBIK KypamblH 3epTTey HoTuxkenepi, BbY¥¥ ESK xanbikapanbvik
CTaHAapTbIHa CaMKec BeniHreH cylekTep MeH CYMEKCI3 CUbIp ETiHiH, WbIFbIMbl MEH MHAEKCI
KapacTbipblifaH. KeceKkTepiH XUMWANLIK Kypambl aHbIKTaNAbl: bIAFANAbIIbIFbI, Mal,
aKybi3. blafangbl aHbikTay «FOCT 9793-2016 ET KoHe eT eHimaepi. blnfangbl aHbIKTay
aaictepi» 6oMbIHIWA aHbIKTangbl. Maiabl aHbikTay «TOCT 23042-2015 ET XoHe et
eHimaepi. Mangbl aHbIKTAy a4icTepi» CoMKec aHblKTangbl. AKybI3AblH MAcCasblK Yaec
Kbenbganb aficimeH aHbIKTangbl.

AnblHFaH HaTWXKenepAi Tangay KasaKTblH akbac »KoHe Kasimak, TYKbIMAAPbIHbIH,
6yKanapbl KOFapbl COMbIC KACMETTEpPiHE We KoHe LlaMasbl faHa epeKLleneHeTiHAair
Typa/ibl KOPbITbIHAbI }Kacayfa MyMKIHAIK 6epai. AKybI3AblH, ainbl Me/Lepi MeH Kecinrex
eTTiH,  XMMMWANbIK  Kypambl  OOMbIHWA  TyKbiIMAap  apacblHAa  aWTapAblKTau
aNbIPMALUbINBIKTap A3 XOK.

TipeK ce3aep: cublp eTi, TYKbIM, CTaHAAPT, HapblK, 3KcnopT, 6afanay, cana, copT,
KiKTeY, MHAEKC.

I.T. Opas
Tapa3sckuli pecuoHaneHoIll yHUsepcumem umeHu M.X. fiynamu, 2.Tapas, KazaxcmaH

AHANN3 U OLLEHKA KAYECTBA roBaguHbl, MACHbIX NOPO/,
KPYMHOIO POrATOro CKOTA B KA3AXCTAHE

AHHOTauMA. B cTaTbe pacCMOTPEHO KauyecTBO FOBSMKbUX Tyl OT KPYNHOIO POraToro
ckoTa nopog Kasaxckas 6enoronosas v Kanmblukas, pa3BognMbIX NMPEUMYLLECTBEHHO B
KasaxcTaHe, TaKKe pe3y/nbTaTbl MCCNEAOBaHMA XMMUYECKOTOo coCTaBa OTPYyHOB MmACa,
BbIXOA, M UHAEKC MACHOCTU FOBAXbUX OTPYOOB Ha KOCTM M BECKOCTHbIX, BblAENEHHbIX B
COOTBETCTBUM C MeXAyHapoAHbim cTaHaapTom ESK OOH. Bbin onpeaeneH xMmuyeckui
cocTaB oTpyboB: Bnara, *Xup, benok. Metoabl onpeaenexnus snarn — no “rOCT 9793-2016
Msco 1 macHble NnpoayKTbl. MeToapbl onpeaenenus snarn”. Metogbl onpeseneHus Xupa —
no “fOCT 23042-2015 Msaco u MsAcHble NpoAyKTbl. MeToabl onpegeneHva xupa”.
MaccoBas gons 6enka onpegeneHa no metony Keenbgans.

AHanu3 MNony4YeHHbIX pPe3y/sbTaToB MNO3BOJIMA CAENATb 3aKNOYeHWe, YTO ObluKM
Ka3axCKon 6en10ronoBon M KanMblUuKOW nopoabl 06/1a4aloT BbICOKMMM  YHOMHbIMM
KayecTBamMM W OT/IMYAAUCL He3HauuTenbHo. [lo copgeprkaHuo obuwero 6Henka no
XMMMYECKOMY COCTaBY MAKOTM OTPYBOB 3HAUUTENBHBIX OTIUUUIA MEXAY NOPOAAMM TaKKe
He yCTaHOBNEHO.

KnioueBble cnoBa: rosaavHa, nopoaa, CTaHAAPT, PbIHOK, 3KCMOPT, OLEHKa,
KayecTtBa, CoOpT, KnaccuburKauma, MHAEKC.
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