THEORY AND PRACTICE OF MEAT PROCESSING N°2 | 2017

VIK/UDK: 636.088.31:636.22/28.082.13

DOI10.21323/2414-438X-2017-2-2-14-22
Original scientific paper

QUALITY INDICATORS OF BEEF FROM YOUNG BULLS
OF VARIOUS DAIRY AND BEEF BREEDS

KAYECTBEHHDBIE IIOKA3SATE/IN TOBAAVHDBI BBIYKOB
PA3/IMYHBIX ITOPOJ N HAITPABJIEHUN ITPOAYKTNUBHOCTU

Miroshnikov S.A., Kharlamov A.V., Markova I.V.
All-Russian Research Institute of Beef Cattle Breeding, Orenburg, Russia

KroueBbie cnoBa: ZOBHaMH(l, Kavecmaeo, nokasamenu, amuHo-
KUCTIOMbl, HUPHDBLE KUCTIONbL, 6bl‘iKl/l, nopoba, MOKCUUHOCMDb.

Annomauus

Yemanosnero, 4mo uccnedosanHoe MACHOe Cbipve Obl4K08 Pa3-
JIU4HO20 HAnpaeneHus npooykmuerocmu: I epynna — Obiuxu
KkpacHotl cmenHoti nopoowl, II epynna — uepro-necmpoit, III —
KanmublyKoil no 15 207106 6 Kaxm0oil epynne, cOANAHCUPOBAHO 1O
AMUHO- U HCUPHOKUCTIOMHOMY COCMABY U COOMHOUIEHUIO HUP-
Hoix kucnom. Ilo noxasamensam skonozu4eckoti 6e30nacHocmu
oHo omeeuaem ecem nopmupyemoim Canllun 2.3.2.1078-01 3na-
HEHUSM.

Buonoeuueckas yeHHOCHb 20850UHDL ObI1K06 MACHO20 HANPABIe-
HUS NPOOYKMUBHOCINU BblUde, HeM Y MOTIOUHbIX HA 3,7% u 0,9%.
B Genxax maca 6viukos mpex epynn codepiarue He3AMEHUMbLX
amurokucnom npesviuaem pexomenoyemorti PAO/BO3 onst ue-
n08exa.

Bo sHympumbiuiedHom scupe 6bi4K06 071eUHOBAT KUCTOMA UMeNa
camoitl svicoxuti npouenm codepucanus (38,71; 39,02; 40,16% 6 I;
II u III epynnax, coomeemcmeenHo), cooepianue NarbMumuyHo-
6011 KUCTIOMbL 8 00pA3l4e 6HYMPUMBIULEHHO20 HUPA ObIUKOB KPAC-
HOUL ctenHoil nopodsi cocmasuno — 26,40 %, uépro-nécmpoti —
25,86 % u 25,07% — xanmviyxoii u cmeapurosoti — 21,09 %;
21,95 % u 20,41% coomeemcmeento 6 I, II u III epynnax. Taxum
006pa3om, BHYMPUMbIUEHHDL HUP ObIUKOB KATMBILKOLL NOpPO-
0bl XApaKmepu3oeancs MeHbUAUM COOePHAHUEM HACOIU4EHHBIX
wcuproix kucnom (HXKK) no cpasmenuto co ceepcmuuxamu us
I u IT 2pynn, no nanemumurosoti kuciome Ha 1,33% u 0,79%,
cmeapurosoit. — 0,68% u 1,54% u mupucmumnosoii — 0,37%
u 0,15% coomseemcmeenno. Codepuanue HOKK (nanomumuro-
845 U MUPUCIUHO6AS KUCTIOMA) 8 00PA3UAX 6HYMPUMbLULEUHO20
scupa 6vruxos I epynnvt 6vino 6onmvuum, wem 6o II u III, cmea-
puHO0B0TE — HAUMEHDULUM; NOTIUHEHACOIU4EHHBLE HCUPHBLE KUCTLO-
mut (ITHDKK) umerom 00cmamouHo 6bicOKYI0 KOHUEHMPAUUIO
80 BHYMPUMBIUEHHOM JUpe bbiukos écex nopod. Tax, obujee ux
codepxcanue 6 o6pasyax I epynnot cocnasuno 5,64%, I — 6,42%
u IIT — 7,18%. IIpu He3HAMUMENbHVIX PASTUMUAX 6 COOePHAHUU
ITHDKK npocrnexcueanocy npesocxo0cmeo 0aHHvLX nokazameret
y swcusomuoix III epynnot nao I u II na 1,54 u 0,76% coomeem-
CMBeHHO.

Hns I0scHo020 Ypana ¢ nosviueHHbIMU MeXHO2EHHbIMU HA2PY3KA-
MU HA NPUPOOHDBLIE U CeNbCKOXO03ATICBEHHbIE AZPOIKOCUCHIEMDL,
nosyen aKonozudecku besonacHuvlii npodykm numanus. B msce
om scusomuoix I zpynnovt codepiarue no c6UHUY MeHbUlee, HeM
6 1 ull — na 15,8 u 30,4%, Ha 54,5 u 60,0% no medu u na 50,0%
no kaomuto. Codepicanue yesusi, Kak paduoHyxnuoa, He npesvi-
wiaem noKA3aHuil N0 HOPMAMUEHLIM OOKYMEHMAM, €20 KOTuHe-
cmeo cocmasuso 3,0 bx/xz.
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Abstract

It was established that studied meat raw material from young bulls
of different breeds (Group I — red steppe, Group II — black-and-
white, Group III — Kalmyk, 15 animals per group) was balanced
by amino acid and fatty acid composition and by fatty acid ratio.
In terms of safety, it corresponds to all parameters standardized in
SanPiN 2.3.2.1078-01.

The biological value of meat from beef bulls is higher compared to
dairy bulls by 3.7% and 0.9%. In all groups, the essential amino
acid content in meat proteins exceeds the values recommended by
FAO/WHO for humans.

Oleic acid had the highest concentration in the intramuscular fat
(38.71, 39.02, 40.16% in Groups I, II and I, respectively). Palmitic
acid content in the sample of intramuscular fat from red steppe
bulls was 26.40%, in black-and-white bulls — 25.86%, and in
Kalmyk bulls — 25.07%. Stearic acid concentration was 21.09%,
21.95% and 20.41% in Groups I, IT and III, respectively. Thus, the
intramuscular fat of Kalmyk bulls is characterized by a lower con-
tent of saturated fatty acids compared to herdmates from Groups
I and II: palmitic acid by 1.33% and 0.79%, stearic acid by 0.68%
and 1, 54% and myristic acid by 0.37% and 0.15%, respectively. The
content of saturated fatty acids (palmitic and myristic) in intra-
muscular fat samples from Group I was higher than in Groups 11
and II1, and the content of stearic acid was the lowest. Polyunsatu-
rated fatty acid (PUFA) concentration in the intramuscular fat of
all breeds is sufficiently high. Thus, total PUFA content in Group I
was 5.64%, in Group II — 6.42% and in Group III — 7.18%. While
differences in PUFA content were insignificant, animals in Group
II had a higher PUFA level compared to Groups I and II by 1.54
and 0.76%, respectively.

Ecologically pure food product has been obtained in the Southern
Urals with its increased anthropogenic burden on natural and ag-
ricultural ecosystems. In Group III, lead content is lower than in
Groups I and I by 15.8 and 30.4%, copper content is lower by 54.5
and 60.0% and cadmium content is lower by 50.0%. The content
of cesium, as a radionuclide, does not exceed the specifications and

is equal to 3.0 Bq/kg.
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BBegenne

Hapyienne cTpykTypbl muTanus Hacenenus Poccun,
BBICOKIII YPOBEHb CTPECCOBBIX HATPY30K I 3arpsA3HEHue
OKpY>Kalollell Cpefibl y)Ke IPUBEJIO K 3aMeTHOMY YXYZLIIe-
HUIO IIOKa3aTesell 3l0poBbs poccusaH. bojee MOMOBMHEBI
Hace/lleHNsA CTpajjaeT M3OBITOYHBIM BecoM, y 30% meTeir
n y 40% OepeMeHHbIX IIOHVDKEH YPOBEHb reMOITIOOMHa,
BBICOKA YacTOTa 3a00/1eBaeMOCTH IUTOBU/IHON >KeJle3bl,
Ype3MEepPHO BBICOK YPOBEHb 3a00/1eBaeéMOCTI ¥ CMEPTHO-
CTU OT aTepocKaepo3a. Bo MHOTOM, B 9TUX ITOKa3aTessix
HAllUIM OTPa)kKeHMe KaK HeJOCTATOK B IMIle He3aMeHU-
MbIX (PaKTOPOB MUTAHNS, TAK U Ype3MEPHOE NOTpebIeHne
BBICOKOKAJIOPUITHBIX TPOAYKTOB, HEXBAaTKa Ipy0 oIl My,
MUKpPO3/IEeMEHTOB, BUTAMIHOB U )KVPHBIX KUC/IOT. 3aIUT-
Hble BO3MOXKHOCTY OpraHM3Ma YeJIoBeKa JJOCTAaTOYHO Be-
JIMKN Y [0 OIPee/IeHHOTO MOMEHTA YeJIOBeK YCIIEIIHO
COIPOTMBIISAETCS JIEVICTBUIO HeraTuBHbIX (akropos. Of-
HAaKO, BO3pacCTAIOUNT AedUIUT NIPUPOSHBIX OMOIOTH-
YeCKM aKTUBHBIX HYTPUEHTOB B OpraHM3Me, U3 KOTOPBIX
u 671arofapsi KOTOPBIM GOPMUPYETCs UMMYHHAs CUCTEMA,
BefI€T K CHIDKEHUIO 3aIVTHBIX MeXaHN3MoB. OKa3anocn,
4TO He KaJIopuy, a Hajmu4ye (puanoIorndecky aKTUBHBIX
BEIL[eCTB OIpefie/sieT IIeHHOCTD MUY B BeK TeXHIYECKO-
o Iporpecca u rurnoguHamun [1-4].

CornacHo npukasy Munsgpasa Ne 614 ot 19.08.2016 .
peKoMeHjyeMasi HopMa notpebnenns msca — 73 kr/rop/
Yyejl, B TOM 4Muciae roBaauubl 20 kr/rox/den wmm 27,4%,
B TOM 4MC/Ie TOBSIIVIHBI U Te/IATUHBI B Tof. K coxkanennio,
HBIHEIIIHNII YPOBEHb IPOM3BOACTBA TOBAAVHBI B CTpa-
He He NO3BOJIAET 00eCIeYnTh POCCYSAH 9TUM MPOSYKTOM
B HY>KHOM 00'beMe, II09TOMY TaK Be/IMK IIPOLIEHT BBO3U-
MOTO 13-3a pyOeska, TaK Ha3bIBaeMOT0, IMIIOPTHOTO Msica
ot 50 1o 80% [5].

Buonornyeckas ILeHHOCTb — IIOKa3aTelb KadecTBa
IUILEBOro 0e/Ka, OTPaXKAIOIIMIl CTelleHb COOTBETCTBUSA
ero aMIHOKIUCIIOTHOTO COCTaBa MOTPEOHOCTAM OpraHM3-
Ma B aMMHOKUC/IOTAX [/IA CMHTe3a 6enka [6].

3HaueHMe O€/IKOB OIpefeNnsAeTcs He TOIbKO MHOTO-
obpasueM Mx QyHKIUIL, HO ¥ UX HE3aMEHUMOCTBIO JIpy-
TUMY IUIEBBIMY BellleCTBaMU. Ecm >XMpsl 1 yrieBoyibl
B TOJl WIM MHOJ CTEIeHN B3aXMO3aMeHsIEeMBl, TO 0Ky
KOMIIEHCHPOBATh 4eM-/1nb0 HeBO3MOXKHO. [ToaTomy oHn
CUNTAIOTCA Hambosiee IIEHHBIMY KOMIOHEHTaMJ) INIIN.

Benkm, copepykauiecss B MsACHOM CbIpbe HYTPMEHTH,
CIIOCOOCTBYIOT IPENOTBPAIEHNI0 HapyLIeHNs (QYHKIVN
neveHy, NPodUIAKTIKE CEPAEeYHOCOCYAMCTHIX 3aboseBa-
HYIIA, TIOBBIIIAIOT YCTOMYMBOCTD OPTaHu3Ma K cTpeccaM [7].

[lenpro MCCIeNOBaHMIT ABIATOCh — U3ydeHMe IMIIe-
BOI1 ¥ 6M0/IOTMYeCKOII 1JeHHOCTY MSCHOTO ChIPbsl OBIYKOB
Pas3IMYHOTrO HAIPAB/IeHVA IPONYKTUBHOCTIL.

Marepuanbl U METOAbI

VccnenoBaHys BBITOTTHEHBI Ha 00pa3iiax MACHOTO ChI-
pbsA OT OBIYKOB MOJIOYHOTO ¥ MACHOTO HAIIpaB/IeHNA IIPO-
OYKTMBHOCTU TOPOJ: KPacHOI CTeIHOII, YepHO-IeCTpoil
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Introduction

Troubles with nutrition in the Russian population, high
level of stress and environmental pollution has already led
to a significant deterioration in health indicators of Rus-
sians. More than half of the population have an excessive
weight; 30% of children and 40% of pregnant women have
low hemoglobin level; incidence of thyroid gland disorders
is high; morbidity and mortality from atherosclerosis are
very high. In many respects, these indicators reflect the
lack of essential nutritional factors, as well as the excessive
consumption of high-calorie foods, the lack of coarse food,
microelements, vitamins and fatty acids. The protective ca-
pabilities of human body are high enough and a person
successfully resists negative factors for a certain period.
However, the growing deficiency in natural bioactive nu-
trients, which form the immune system, leads to deteriora-
tion of protective mechanisms. It was found that, in the age
of technical progress and hypodynamia, not the calories
but the presence of physiologically active substances deter-
mines food value [1-4].

According to the Order of the Ministry of Health of
the Russian Federation No. 614 dated August 19, 2016, the
recommended meat consumption is 73 kg/year/person,
including beef 20 kg/year/person or 27.4%. Unfortunately,
the current level of beef production in the country does
not allow to provide adequate amount of this product, so
the percentage of imported meat is 50% to 80% [5].

Biological value is an indicator of food protein quality
reflecting the correspondence of its amino acid composi-
tion to the needs of the body in amino acids for protein
synthesis [6].

The importance of proteins is determined not only by
the variety of their functions, but also by the fact that they
could not be substituted by other food substances. Fats and
carbohydrates, to some extent, may be substituted by other
nutrients, but it is not the case with proteins. Therefore,
proteins are considered the most valuable food compo-
nents.

Proteins contained in raw meat materials contribute to
the prevention of liver dysfunction, cardiovascular diseas-
es, and increase resistance to stress [7].

The purpose of the research was to study the nutrition-
al and biological value of meat raw materials from young
bulls of various dairy and beef breeds.

Materials and methods

The research was performed using samples of meat
raw materials from young bulls of various dairy and beef
breeds: red steppe, black-and-white, and Kalmyk. During
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U Ka/JMBILKOIL. [Ipy BBIMOTHEHUY MCCIENOBAHUIT OBUIN
HPeATPUHATHL YCUINS, YTOOBI CBECTU K MMHUMYMY CTpa-
HAHUA SKMBOTHBIX M ONTMMM3ALMIM KOINYECTBA UCCIENY-
eMBbIX 00pasIoB.

[l pellleHus1 MOCTaB/IEHHBIX 3a/jad Ha OBIYKAX pas-
JMYHOTO HAIpaBlleHUsA NPOLYKTUBHOCTU IpOBeJeH Ha-
y4HO-X03A1icTBeHHblil onbIT B CIIK xomxo3 «KpacHorop-
ckuit» OpeHn6byprckoit obmactu. Beim chopmmpoBaHsl
TP TPYIIBI KMBOTHBIX: | Ipymma — OBIYKM KpacHOI
crenHolt mopoppl, Il rpynma — gepro-necrpoii, IIT — kai-
MBILIKOII 110 15 ro/1oB B Kakf1oi1 rpymie. JKuBoTHbIe BCex
rpymn ¢ 10 go 15-MecaYHOro Bo3pacTa COfepyKanuch Ha
OTKOPMOYHOII IIJIOIIajike C IIOMeIIeHMeM JIerKOro THIIa.
L7151 3aKITIOUNTEIbHOTO OTKOPMa B 15-Mecs1eB MOIOTHSIK
ObUI IOCTaBJICH B IIOMEIIeHVe Ha IIPUBA3b, I7ie COflepyKal-
¢4 jo 18-meca4noro Bospacra.

VccnenoBanns NPOBOAWINCH COITIACHO OOIIeNpu-
HATBIM B 300Te€XHMYECKOI HayKe MeTomMkaM B LleHTpe
komnekTuBHoro mnonb3osanua OIbHY BHUVIMC. Mc-
CIel0Ba/IICh 00pasLbl CpefHeil MPoObl M3MeTbYeHHOTO
Msca (IpONYIIEeHHOTrO Yepe3 BOMYOK (MsAcopyOke) ¢ fna-
METPOM OTBEPCTUII PEIIeTKY 3 MM) U BHY TPUMBbIIIEYHOTO
JKUPA, IOJTy4eHHbIe OT ObIYKOB Tpex rpymni. [loryyeHHOe
U3Me/IbYeHHOe MSCO XOPOILIO IIepeMeINBA/IN U U3 Hero
orobpanu cpenHioo npoby 400 r.

L4 onpepeneHNA XMMMUYECKOTO COCTaBa MCIIOTb30Ba-
JIM CTIef IOl Vie MeTOIBI MCC/IefOBaHNA: ONIpefie/ieHNe Mac-
coBoi1 gonu Brarm — 1o 'OCT 9958-74; MaccoBoil Jonu
6enka mo 'OCT 25011-81, mMaccoBoil oMM >Kupa — IO
I'OCT 26183, maccoBoit gomu 30161 — 110 TOCT P 53642.

Copep>xaHye aMMHOKMC/IOT M MX COOTHOLIEHUE W3-
y4ain C UCIO/Ib30BAHMEM CHCTeMbI KallVJI/LAPHOTO 37IeK-
Tpodopesa «Kamenp 105/105M». CpaBHeHMe MPOBOLVIIN
COIVIACHO aMMHOKUCIIOTHOI 1Kaste IIpogoBonbcTBEHHOTO
KoMuTeTa BceMupHON opraHmsanuyu 3gpaBoOXpaHEeHUA
(PAO/BO3). Tak nassiBaemas «ikana GAO» comepxut
MUHJMaJ/IbHbIe TPeOOBaHNA K OMOTOTMYeCcKOil LIeHHOCT
6ernka.

JKVPHOKMCIOTHBINI COCTaB ONIpEReNsAny Ha Ta30BOM
xpomarorpade «Kpucramn-4000 JTrokc».

9K00e30MaCHOCTD ChIPbsI OLlEHMBAIACh Ty TEM OTIpeie-
JIEHM I TOKCUYHBIX 37IEMEHTOB, PAIVIOHYK/INJIOB, IIECTULU-
JI0B, aHTMOVOTUKOB U MUKPOOMOIOrMYeCKUX IIOKa3aTeseit
B cooTBeTCcTBUM C TpeboBanysamu Canllun 2.3.2.1078-01.

Vi3smepeHnsa mpoBOAMIICH C TPEXKPATHOI IIOBTOPHO-
cTpio. O6paboTKa MOTYy4eHHOTO MaTepuaa IPOBOAIACH
C TIOMOIIIBIO0 OOIIETPUHATOrO TapaMeTPUIECKOTO METO/A
(t- xpurepuit CTblofieHTa) C MPMMEHEHVeM HIPOrpaMMbl
«Statistica 10.0».

PesynpraTsl n 06CyxeHne

Pesynomamut

[l71s1 onpepienieHNs MNIEBOIL ¥ OMOTOTMYEeCKOIT IIeHHO-
CTV Msica OBIYKOB Pa3/IMYHBIX IOPOJ ObUI IPOBEMIEH aHa-
U3 XMMUYECKOTO COCTaBa CpefiHell MpoObl M3MeTbyeH-
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the research, efforts were made to minimize the suffering
of animals and to optimize the number of samples to be
examined.

At the collective farm «Krasnogorsky» in the Oren-
burg region, scientific and economic experiment was con-
ducted with young bulls of various dairy and beef breeds.
Three animal groups were formed: Group I — red steppe,
Group II — black-and-white, Group III — Kalmyk, 15 ani-
mals per group. From 10 to 15 months of age, animals in all
groups were managed on the feeding platform with a light-
type premises. At 15 months of age, young bulls were put
on a leash in premises for final feeding, where they were
kept up to 18 months of age.

The studies were carried out at the Center for Collec-
tive Use of the All-Russian Research Institute of Beef Cattle
Breeding according to the methods generally accepted in
animal science. Samples of minced meat (passed through
meat grinder with hole diameter of 3 mm) and intramus-
cular fat obtained from young bulls of three groups were
studied. The resulting minced meat was mixed well and
average sample of 400 g was taken.

To determine the chemical composition, the following
research methods were used: determination of moisture
content according to GOST 9958-74; determination of
protein content according to GOST 25011-81; determina-
tion of fat content according to GOST 26183; determina-
tion of ash content according to GOST R 53642.

The content of amino acids and their ratio were studied
using «Capel 105/105M» capillary electrophoresis system.
The comparison was made according to the amino acid
scale of the Food Committee of the World Health Organi-
zation (FAO/WHO). The so-called «FAO scale» contains
the minimum requirements for protein biological value.

The fatty acid composition was determined with
«Kristall-4000 Lux» gas chromatograph.

Safety of raw materials was assessed by determining
toxic elements, radionuclides, pesticides, antibiotics and
microbiological indicators in accordance with the require-
ments of SanPiN 2.3.2.1078-01.

The measurements were performed in triplicate. Ob-
tained data analysis was carried out with the standard
parametric method (Student’s t-test) using «Statistica 10.0»
software.

Results and discussion

Results

To determine the nutritional and biological value of
meat from young bulls of various dairy and beef breeds,
chemical composition analysis of the average sample
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Table 1. Chemical composition of the average minced meat sample, %
Ta6muua 1. XumMmudeckuii COCTaB cpegHeli IPoObI M3MeTbYEHHOTO MsACa, %

Parameter | Iloxasarens

Group | [pynna

I II III

Moisture content, % | MaccosBas gons Bmaru, % 70.69 £ 0.12 70.58 £ 0.31 69.60 £ 0.25
Dry matter content,% | . 29.31+0.12 29.42+0.31 30.40 £ 0.25
MaccoBas 014 CyX0ro BemecTsa, %
Protein content, % | MaccoBas gond 6enka, % 19.23 £ 0.21 19.04 +0.14 19.25 +0.24
Fat content,% | MaccoBas gons xxupa, % 9.13 + 0.26 9.42 +0.25 10.19 + 0.49
Ash content,% | MaccoBas 107 307bl, % 0.95+0.03 0.96 = 0.01 0.96 +0.02
gnergy value of 1 kg of meat, MJ | 6.86 6.94 727

HepreTnyecKasa HeHHOCTh 1 Kr MmakoTy, Mk
Energy value of whole carcass meat, MJ | 1216.9 1321.4 1485.9

JHepreTmyecKas LEeHHOCTD Beell MAKoTH Ty, MJIx

Horo Msca (Ta6m. 1). ITo copmepskaHuIO CYXOro BellecTBa
msico 6praxoB 111 rpymmsl cogepyxarno ero 6ombire Ha 0,98-
1,09% mo cpaBHeHMIO C MACOM >XMBOTHBIX I 1 II rpymm.
MMHUMaIBHBIM COfepKaHMeM >KMpa OTINYaINCh ObIYKN
I rpynmbl, a MakcuManbabiM — 111, Tak pasHua coctaBu-
na 1,1%. HeoguHakoBoe cofep>KaHue Xypa B MAKOTY TYIL
HOJIONBITHBIX OBIYKOB OTPAasWIOCh U Ha ee SHepreTumde-
CKOJf IIEeHHOCTU. JHepreTndecKkas LIeHHOCTDb 1 KT MAKOTH
¥ BCeJt MSIKOTY TYIIN ObLIa BBIIIE COOTBETCTBEHHO Y JKM-
BoTHbIX 13 III rpymmst Ha 6,0 u 22,1%; 4,8 1 12,4%.

M3BecTHO, YTO KaXkfas IIOPOJA XapaKTepU3yeTcs
CBOVMM YHMKQJIbHBIM O€IKOBBIM COCTaBOM, II09TOMY MBI
U3Y4YWIN OMOTIOTMYECKYI0 1IeHHOCTb O€TKOB MBIIIEYHOI
TKaHM pa3nnaHbIx mopop (Tabm. 2).

B 6enkax MsAca >KMBOTHBIX TpeX IPYII CORep)KaHue
He3aMeHMMbIX aMMHOKucnoT (Tabn. 2) mpeBbiiraer pe-
komenpyemblit PAO/BO3 i1 4enoBeka, 4TO TOBOPUT
0 TOM, YTO IOTyYeHHOE MACO cOaTaHCUPOBAHO IO AMIHO-
KUCTIOTHOMY COCTaBY M YCBOSIEMOCTDb 0€/IKOB )KMIBOTHOTO
nponcxoxaeHnsA paBHa 100% (Ta6m. 3).

AHanmM3 aMMHOKMC/IOTHOTO CKOpa, CBUMIETENTbCTBYIO-
LET0 O IIOJIHOLEHHOCTH 6€/IKa, IIOKa3aJl, YTO B 6eIKax ro-
BAJVHBI BCEX ITOPOJ OBIYKOB He IMEEeTCS TMMUTUPYIOLINX
aMMHOKUCIOT. MIMHMMAaNbHBII aMMHOKUC/IOTHBIN CKOp
nu3vHa B 6enkax HaoOmogancs y xusortHsix 11 u III rpyn-
bl JlefiyHa BbIlIe B 6€/IKaX MBIIIEYHOI TKaHV OBIYKOB

of minced meat was made (Table 1). Meat in Group III
contained more dry matter by 0.98-1.09% compared to
meat in Groups I and II. The minimum fat content was
observed in meat from Group I, and the maximum fat
content was in Group III, while the difference was 1.1%.
Different fat content in the carcasses of the experimen-
tal bulls resulted in different energy value. Compared to
Groups I and II, energy value of 1 kg of meat and whole
carcass meat in Group III was higher by 6.0 and 22.1%;
4.8 and 12.4%, respectively.

It is known that each breed is characterized by its
unique protein composition, so we studied the biologi-
cal value of protein in muscle tissue of different breeds
(Table 2).

The content of essential amino acids in meat protein of
animals in all three groups (Table 2) exceeds the recom-
mendations by FAO/WHO for humans, which indicates
that the meat obtained is balanced by amino acid com-
position, and the digestibility of animal proteins is 100%
(Table 3).

Amino acid score analysis indicating protein value
showed that beef proteins of all bulls had no limiting
amino acids. The minimal amino acid score of lysine in
proteins was observed in animals from Groups II and III
Leucine content was higher in muscle proteins of Kalmyk
bulls compared to the red steppe and black-and-white

Table 2. The content of essential amino acids in the proteins of muscle from young bulls of various breeds, mg per 1 g of protein
Ta6muna 2. CofepxaHue He3aMeHIMBIX AMIHOKICTIOT B Ge/KaxX MbILIEYHOIT TKaH! OBIYKOB Pa3MUYHBIX IIOPOJ, MI Ha 1 T 6enka

The content of essential amino acids | Cogep:kaHie He3aMeHMMBIX AMIHOKICIOT

Amino acid | AMuHOKMCTIOTa

FAO/WHO

reference | Jramon I I III
no ®PAO/BO3
Lysine | Tusuu 55 56 +1.16 55+1.13 55+0.98
Leucine | JTeiiun 70 75+1.21 74 +0.99 71+1.14
Isoleucine | 3oneiiux 40 43+0.78 40 +0.64 41 +0.86
Valine | Bamuu 50 54+0.52 53 +0.46 51+0.61
Methionine + cysteine | MeTnoHuH+11CTENH 35 39+0.48 37+0.51 36 +0.46
Threonine | Tpeonun 40 44 +0.56 45 + 0.64 42+0.48
Tryptophan | Tpunrodan 10 36 £0.84 34+0.76 36 £0.92
Phenylalanine + tyrosine | ®eHnnananuH+Tupo3NH 60 60 +1.24 62 +1.32 61 +1.48
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Table 3. Indicators of biological value of beef muscle proteins

Ta6numna 3. ITokasaTenu 6M0I0rMYECKON IEHHOCTH 0€/IKOB MbIIIEYHO! TKaHV I'OBATIIHBI

Amino acid |

Lysine | Tusuu

Leucine | Jleiimuu

Isoleucine | M3oneiiun

Valine | Bamu

Methionine + cysteine | MeTHoHMH+1ICTeNH

Threonine | Tpeonuu

Tryptophan | Tpunrodan

Phenylalanine + tyrosine | ®ennnananun+Tuposun

The difference coefficient of amino acid scores, % | KPAC, %
Biological value, % | BII, %

Ka/IMBILIKOJI TIOPOAbI, YeM KPAaCHOM CTemHoy Ha 5,7%
n 4,3% 4depHO-TIeCTpOil. MeHbIlel pasHULEN 110 aMIHO-
KUCTIOTHOMY CKOPY B OTHOLIEHWM) STa/JIOHHOTO OellKa BO
II rpynime — 100%, Torma xak B I —107,5, III —102,5. ITon-
HOLIEHHOTO 0e/IKa BajIJHa II0 pe3y/IbTaTaM pacyera cKopa
6bUTO B O€/KaX MBbIIIL )KMBOTHBIX Ka/IMBIIIKOJ ITOPOJBL,
TaK uX ckop coctasui 102,0%, xpacHoit crenHoit — 108,0
1 yepHO-TiecTpoit — 106,0. Ckop aMMHOKMCTIOTBI METHO-
HUH, C MEHbIIIell pasHUIel K 9Ta/IOHHOMY Oe/IKy Ha CTO-
pOHe ObIYKOB MACHOTO HAlpaBjIeHMs HPORYKTUBHOCTH,
CcKop TpeoHrHa HauMeHb1unii B III rpynme, yem Il Ha 7,5%
n I Ha 5,0. Pasunia ckopa ¢eHMIamanmnHa ¢ 3TaIOHHBIM
6ermkoM, Hab/Mogamach MMHUMAIBHON M COCTAaBUIA Y KM~
BOTHBIX I rpymmsr — 100%, IT — 103,3 u 11T — 10L,7.

[To pesynbraram pacyera OGMOTIOTMYECKON LEHHOCTH
6enka 6omee cOajaHCUPOBAHHBIM COOTHOLIEHVEM Hesa-
MEHVMBIX aMIHOKICTIOT 00/1ajaeT Ka/IMbIIKas IOpoja —
88%, Torzma KaK 4epHO-IIeCTpas i KpacHad cTenHas — 87,1
u 84,3% COOTBETCTBEHHO.

Pasnmuuns B cocTaBe XMPHBIX KUCIOT ObIIM HEOO/b-
Ve, HO 3Ha4MMBble IS CaMMX SKMPHBIX KucoT (Ta6r. 4).

OueHka cofep>XaHusA IIONIMHEHACBIIIEHHbIX KUCIOT
II03BOJIM/Ia OTMETUTD JOCTATOYHO BBICOKYIO MIX KOHI[€HT-

Amino acid score, % | Amunokucrnorssiii ckop (AC), %

I II III
101.8 100.0 100.0
107.1 105.7 101.4
107.5 100.0 102.5
108.0 106.0 102.0
111.4 105.7 102.9
110.0 112.5 105.0
180.0 170.0 180.0
100.0 103.3 101.7

15.7 12.9 12.0
84.3 87.1 88.0

by 5.7% and 4.3%, respectively. The lowest difference in
the amino acid scores from the reference protein was in
Group II (100%), while in Groups I and III this differ-
ence was 107.5% and 102.5%, respectively. Amino acid
score for valine in muscle proteins of Kalmyk breed was
102.0%, and for red steppe and black-and-white breeds
this value was 108.0% and 106.0%, respectively. Amino
acid score for methionine with a lowest difference from
the reference protein was observed in beef bulls, and
amino acid score for threonine in Group III was lower
than in Groups II and I by 7.5% and 5.0%, respectively.
The lowest phenylalanine score was 100% (Groups I), and
for animals in Groups II and III these values were, 103.3%
and 101.7%.

According to the results of protein biological value
calculation, more balanced ratio of essential amino acids
was observed in Kalmyk breed (88%), whereas black-and-
white and red steppe bulls had the values of 87.1% and
84.3%, respectively.

Differences in fatty acid composition were low but sig-
nificant (Table 4).

Estimation of polyunsaturated acids content allowed to
notice their high enough concentration in the intramus-

Table 4. Fatty acid composition of intramuscular fat, % | Ta6muia 4. CocraB XUPHBIX KUCIOT BHY TPUMbILIEYHOTO SKUPa, %

Fatty acid designation |
YcioBHOe 0603HaYeHNE
SKMPHOI KICTIOTHI

Fatty acid name | HaumenoBanue
sxupHoit kucnotsi (JKK)

Saturated fatty acids | Haconennnie JKK

C..o Myristic | MupucTuHoBas

Cioo Palmitic | [TanbMuTHHOBaS

Ciso Stearic | CreapuHoBas
Monounsaturated fatty acids | Mononenacpiuennsie JKK

C. Myristoleic | Mupucronensosas

Cp Palmitoleic | ITanpMuTonenHoBast

€. Oleic | OnennoBas
Polyunsaturated fatty acids | Ilonunenacsiuennsie JKK

Cpo Linoleic | Tunonesas

Cies Linolenic | Tunonenosas

Coo Arachidonic | ApaxugoHoBas
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Group | [pynma

I II II1
50.32 +£0.47 50.42 +0.45 47.94+0.48
2.83 £0.16 2.61 £0.14 2.46 £0.15
26.40 = 0.25 25.86 +£0.26 25.07 £ 0.23
21.09 £0.21 21.95+0.25 20.41 £ 0.24
42.48 +0.33 42.85+0.32 44.68 + 0.31
0.54 +0.14 0.65 +0.13 0.87 +£0.11
3.23+0.02 3.18 +0.04 3.65 +0.01
38.71 +0.33 39.02 + 032 40.16 + 0.31
5.64+0.18 6.42 +0.16 7.18 +£0.17
3.86 £ 0.11 4.34+0.13 4.89 +£0.12
0.24 +0.01 0.23 +£0.08 0.29 +0.03
1.54 £ 0.18 1.85 £ 0.11 2.0 +0.09
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PAalVIo BO BHYTPUMBIIIEYHOM XV pPe OBIYKOB BCEX MTOPO],.
Tak, ob1iee ux copiep>xanue B o6pasuax I rpynmsr cocra-
BUJIO 5,64%, II — 6,42% n I1I — 7,18%. Pasnuuna 6p11n
HeCyllleCTBeHHbIE, HO BCe JKe IIPOC/IeXMBAIOCh IPEBOC-
XOACTBO HaHHbIX nokasarteneii III rpynner Hag I n II Ha
1,54 n 0,76% cOOTBETCTBEHHO. BO BHYTpMMBIIIEYHOM
XKype OBIYKOB OJIeMHOBAs JMMeJla CaMoe BBICOKOe COfiep-
>kaHmne — 38,71%; 39,02%; 40,16% B I; II u III rpynmnax,
COOTBETCTBEHHO, COflepKaHMe MaJlTbMUTUHOBO KUCIIO-
TBI COCTaBMIO — 26,40% B 00pasiie TOBAUHBI KPacHOI
CTenHoy nopopsl; 25,86% — dyepHo-necTpoit u 25,07% —
Ka/IMBILIKOJ U cTeapuHoBasg — 21,09%; 21,95% u 20,41%
coorBercTtBeHHO B I, II u III rpynnax. Takum o6pa30M,
BHYTPUMBILIEYHBIN JXMP OBIYKOB KaIMBIIIKO ITOPOJIBI
XapaKTepU30BaJICs MEHBIIUM COfiep>KaHUeM HacbIIleH-
HBIX JKMPHBIX KUC/IOT 10 CPABHEHUIO CO CBEPCTHUKAMH
n3 I u II rpynm, 1o masrbMUTHMHOBONM Kucnore Ha 1,33%
n 0,79%, creapuHoBoit — 0,68% u 1,54% 1 MUpUCTUHO-
Boit — 0,37% 1 0,15% cooTBeTcTBeHHO. [l0 cofeprkaHKIO
HJKK BO BHYTpMMBIIIEYHOM XKMpe XUBOTHBHIX I rpym-
bl Tpeobnafianyl IMaJIbMUTUHOBAs ¥ MUPUCTUHOBAS
Kucnora, yeM Bo II u III rpynnax, creapuHOBOIl — Hau-
MEHDIINM.

B xo03siicTBe, pacnonoXeHHOM B 30HE TEXHOTEHHOI
HAaINPs>KEHHOCTY, KOHTPOJIb SKOJIOTMYECKOI YMCTOTBI, T10-
JIy4EHHOTO Msca OBIYKOB, IPOBOAVIN II0 BCEM BO3MOX-
HBIM II0Ka3aTe/sIM, OTBEYaoIINX 3a 6€300acHOCTb IPOJIO-
BOJIbCTBEHHOTO CBhIPbS U NMUILEBBIX IPOAYKTOB.

PesynbraThl MCHBITAaHUIT MACHOTO CbIpbs, IONMYYEH-
HOTO OT Y6051 GBIYKOB KPACHOII CTEITHOI, YePHO-TIeCTPOI
U KaJIMBILIKOII TIOPOJ], B COOTBETCTBUY C TPeOOBAHMIMMU
CanllnH 2.3.2.1078-01 moxasbIBalOT, YTO MCCAeyeMoe
MSICO COOTBETCTBOBAJIO IO TOKAa3aTensiM 0e30MacHOCTH
BCeM HOPMATVBHBIM TPeOOBaHUAM.

KommdecTBO TAXKe/NIbIX META/IIOB He IIPeBBIIIANo Ipe-
TeTIbl JOIYCTUMBbIX KOHIIEHTPaL/ii, TEM He MEHeE, B OIIbIT-
HBIX 00pa3liax MACHOTO ChIpbsA OT XUBOTHBIX III rpymner
UX cofiep>kaHMe 6bUT0 MeHbLNM, 4eM B I u II rpynmax Ha
15,8 u 30,4% no ceuHLy, Ha 54,5 u 60,0% no Menu u Ha
50,0% 1o KagMMI0, COOTBETCTBEeHHO. UTO >Ke KacaeTcs co-
Iep>KaHus LMHKa, TO HalIMeHblllee er0 KOMMYeCTBO ObIIO
0OHapy>KEHO B MsACe OBIYKOB 4EPHO-TIECTPOIL IIOPOABI HA
22,8 n 9,3%, 10 CPaBHEHMIO C MACOM KPacHOI CTEITHO
Y KaJIMBILIKOJI IIOPOJ] COOTBETCTBEHHO.

CopeprxaHne 11314, KaK paIMOHYK/IN[A, He TPEBbIIla-
JI0 TOKa3aHMI TI0 HOPMATUBHBIM JJOKYMEHTaM, €I0 KOJIN-
yecTBO cocTaBuio 3,0 Bk/kr.

Kpome TOro, cuibHO TOKCMYHBIX XMMUYECKM OITACHBIX
BeI[eCTB KaK aHTMOMOTHUKY, HECTULNIBI ¥ OONBUIMHCTBO
MUKPOOPTaHM3MOB, B TOM YIC/Ie TATOTeHHBIX 0OHapYysKe-
HO He ObITO.

O6c¢cyxpmenne

[ToBbllIeHe TINIEBOI LIEHHOCTYU MSCHOTO CBIPbS 5IB-
nsieTcsi Hambosiee Ba)KHOI IPOOTIEMOI COBpeMEHHOTO
CKOTOBOJICTBA.
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cular fat from young bulls of all breeds. Thus, their total
content in the samples of Group I was 5.64%, Group IT —
6.42% and Group III — 7.18%. The differences were insig-
nificant, but nevertheless, the superiority of Group III was
observed over Groups I and II by 1.54 and 0.76%, respec-
tively. In intramuscular fat of bulls, oleic acid had the high-
est content — 38.71%; 39.02%; 40.16% in Groups I; II; III,
respectively; palmitic acid content was 26.40% in the red
steppe breed beef sample, 25.86% — in black-and-white
and 25.07% — in Kalmyk breed; and stearic acid content
was 21.09%; 21.95% and 20.41% in Groups I, IT and III, re-
spectively. Thus, the intramuscular fat of Kalmyk bulls was
characterized by a lower content of saturated fatty acids
compared to herdmates from Groups I and II, for pal-
mitic acid by 1.33% and 0.79%, for stearic acid by 0.68%
and 1.54%, and for myristic acid by 0,37% and 0,15%, re-
spectively. As for the content of saturated fatty acids in the
intramuscular fat, palmitic and myristic acids concentra-
tion in Group I was higher, than in Groups II and III, and
stearic acid content was the lowest.

On the farm located in the zone of anthropogenic ten-
sion, the control of ecological purity of the obtained bull
meat was carried out for all applicable food safety indicators.

In accordance with the requirements of SanPiN
2.3.2.1078-01, study results for meat raw materials obtained
from the slaughtered red steppe, black-and-white and
Kalmyk bulls showed that the meat under investigation
corresponded to all regulatory requirements in terms of
safety.

The content of heavy metals did not exceed maximum
allowable concentrations, nevertheless, in experimental
samples of meat raw material from animals in Group III,
their content was lower than in Groups I and II by 15.8%
and 30.4% for lead, by 54.5% and 60.0% for copper and
by 50.0% for cadmium, respectively. As for the content of
zinc, the smallest amount of this metal was found in meat
of black-and-white bulls, which were by 22.8% and 9.3%
lower in comparison with meat of red steppe and Kalmyk
breeds, respectively.

Cesium content, as a radionuclide, did not exceed regu-
latory requirements, and its amount was 3.0 Bq/kg.

In addition, highly toxic, chemically hazardous sub-
stances, such as antibiotics, pesticides and most microor-
ganisms, including pathogens, were not found.

Discussion

Increasing the nutritional value of meat raw materi-
als is the most important problem of modern cattle bre-
eding.
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[IuimieBasi 1EHHOCTh — 3TO IIOHSTIE, WHTETPATbHO
OTpakaiolllee BCIO IIOJIHOTY IIOJIE3HBIX CBOJICTB IINIIe-
BBIX IIPOJIYKTOB, BK/II0Yasl CTeIleHb 00ecCIieyeH s JAHHbIM
IPOAYKTOM (U3MOIOTMYeCKUX MOTPeOHOCTEN YenmoBeKa
B OCHOBHBIX NMIIEBBIX BelljeCTBaX 1 sHepruu. IIniieBas
LIEHHOCTb XapaKTepU3yeTcsi XMMUYECKUM COCTaBOM IIN-
IIeBOrO IPOAYKTa C Y4eTOM HOTpebeHus ero B obiie-
OPUHATBIX KOMMYECTBAX, OMOIOTMYECKO [[EHHOCTHIO
Oemka 1 6monorndeckoit 3¢ ¢eKTUBHOCTBIO JIUINJIOB,
9HEPreTUYEeCKOll IIeHHOCTHIO JAHHOTO MPOAYKTa [8, 9].

[ToHsITVIE TNIIEBOI LIEHHOCTU OIPEMNENAETC TaKUMU
(dbakTopamn Kak, O€NKOBBIl ¥ KUPHOKIUCITOTHBIN COCTAB
MsICa 1M ero 9KOJIOTMYHOCTh. I109TOMY MO/THYI0 XapakTe-
PUCTHKY ero KayecTBa MOYKHO JIaTh JIMIIb HA OCHOBaHUMU
otueHKM 3TUX paxtopos [10]. B xome uccnemoBanmit 6p1n
BBISIB/IEHBI PA3/IMyys 1O TaHHBIM IOKasaTernsaM. [1o MHe-
Huto B.J. JleBaxmHa [11]; A.B. Yepexaesa [12], xumude-
CKUII COCTaB MsCa HAIPSAMYIO 3aBUCUT OT IIOPOJBI, MO/,
BO3pacTa, YIUTAHHOCTH, YCTIOBUIl COflep>KaHMs UM KOp-
MJIEHVIS, HAlllU JAaHHBIe TOMY JI0Ka3aTe/IbCTBO. VI3BeCTHO,
4TO KaXk[jasi MMOpOJa XapaKTepyu3yeTCs CBOMM YHMKasIb-
HBIM GEIKOBBIM COCTAaBOM U OMOIOTMYecKas ILIEHHOCTb
3aBJCUT HE TOJIBKO OT COJEePXKaHMs B HUX He3aMEHMMBbIX
aMIUHOKIC/IOT, HO ¥ OT COOTHOLIEHM S 3TUX aMUHOKICIIOT,
4yeM 6OsIbllle pasHUIIA 3TUX COOTHOIIEHWIT IO CPaBHEHUIO
C 3TAJIOHHBIM 6O€/IKOM, TeM MeHblIlle OMOIOrnyecKas IieH-
HOCTb [13, 14].

BmecTe ¢ TeM, >KMBOTHBII YKV He/lb3si Ha3BaTh 0COOEH-
HO I[eHHBIM IPOJYKTOM /ISl YeJIOBEeYeCKOrO OpraHM3Ma.
JKupsr Msica cofiepsKaT, I/TaBHBIM 00pa3oM, HaChII[eHHbIE
JKVpHbIe KUCTOTHI (47,8-50,4%), uTo 0bycnosmmBaeT 60-
Jilee BBICOKYIO TeMIlepaTypy UX IUIaB/eHus u Ooree TPyp-
HOe ycBOeHne oprannamom. HecMotpst Ha To, 4TO cofiep-
>kaHme npepnoururenbHbix ITH)KK coctasmmno 5,6-7,2%,
Kak 1 O6bU10 MeHbIee, yeM cofiep>kanne HIKK, Ho ux He-
607IbIIIOE TIPUCYTCTBYUE B MsCE VICCIIEAYEMBIX ITOPOJ, XKU-
BOTHBIX OIIpefie/isieT TOBAANHY, KaK ITOMTHOLIEHHOE ChIPBE,
cbaaHCHPOBAHHOE I10 >KUPHOKUCTOTHOMY M aMUHOKIIC-
JIOTHOMY cOCTaBy [15].

3arpsisHeH1e OKPY)KAIOLIell Cpelbl XMMUIECKIIMU Be-
[eCTBaMU sIBJISIETCS Of[HUM U3 Hambosee CUIbHBIX (ak-
TOPOB paspylleHNs KOMIIOHeHTOB Omocdepnol. Cpemu
Hanboree ONACHBIX /IS 3[OPOBbS Ye/IOBEeKa TOKCUKAH-
TOB 3aHMMAIOT TsDKeble MeTasbl [16, 17]. Ouu oTHece-
HBI K THOJIOBBIM SIaM, OJIOKMPYIOMUX CYIbPIUAPUIbHbIE
TpynIbl O€IKOB M HApYIIAONIINX OOMEHHbIE IPOLECCHI
B opraHusMe (IIpy HU3KMX 103aX), B OOMBIINX 103aX MO-
TYT BBICTYIIaTh B Ka4eCTBe 6/I0KaTOPOB U APyrux GyHKIM-
OHAJIbHO aKTUBHBIX TPYII 0€IKOB — aMMHHBIX, KapOOK-
CUIBHBIX U 7p. [18, 19].

BreiBog b1

Msico 6BIYKOB KaJIMBIIKOI TIOPOMIBI ABISIOCH 6110T0-
rM4YecKy Haubosee IMOMTHOLIEHHBIM 110 aMUHOKVCIOT-
HOMY COCTaBy U UX cooTHoueHno. OTMedeHo, 60/b-
niee KOJMMYECTBO HAMMEHDBLIETO CKOPa He3aMEHMMBIX
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Nutritional value is a concept that integrally reflects all
valuable properties of food products, including the degree
to which the product provides the physiological needs of
human in basic nutrients and energy. Nutritional value
is characterized by the chemical composition of the food
product taking into account its consumption in conven-
tional amounts, biological value of proteins, biological ef-
ficacy of lipids and the energy value [8, 9].

The concept of nutritional value is determined by such
factors as protein and fatty acid composition of meat and
its safety. Therefore, a complete description of its quality
can be given only on the basis of these factors assessment
[10]. During the research, differences in these indica-
tors were revealed. According to V.I. Levakhin [11] and
A.V. Cherekaeva [12], the chemical composition of meat
directly depends on breed, sex, age, fatness, housing and
feeding conditions, which is confirmed by our results. It
is known that each breed is characterized by its unique
protein composition, and biological value depends not
only on the content of essential amino acids, but also
on their ratio. The greater the difference in these ratios
compared to the reference protein, the less the biological
value [13, 14].

At the same time, animal fat cannot be called a valu-
able product for human. Fats in meat contain mainly sat-
urated fatty acids (47.8-50.4%), which results in a higher
melting point and more difficult digestion. Despite the
fact that the content of preferred PUFAs was 5.6-7.2%
and was less than the content of saturated fatty acids,
their presence in meat of studied animals determines the
beef as valuable raw material balanced in fatty acid and
amino acid composition [15].

Environmental pollution by chemicals is one of the
most powerful factors in the destruction of biosphere
components. Heavy metals are among the most toxic sub-
stances for human [16, 17]. They are assigned to thiol poi-
sons blocking sulthydryl groups of proteins and disturbing
metabolic processes in the body (atlow doses), and in large
doses they can act as blockers of other functionally active

protein groups — amine, carboxyl, etc. [18, 19].

Conclusions

Meat of young Kalmyk bulls was the most biologically
valuable in terms of amino acid composition and their
ratio. The greater number of the lowest scores for essen-

tial amino acid, such as lysine, leucine, valine, threonine
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aMMHOKIIC/IOT, TaKMX KaK JIM3MH, NeiLVH, BaJIuH, Tpe-
OHMH U MeTMOHMH+1IuCcTenH. KpacHas cTenHas nopo-
Jla XapaKTepu30Banach MeHbIIIel 6110/I0rN4ecKoi IieH-
HOCTBIO (84,3%) 3a CYET MOBBIIIEHHOTO COMEPXKAHUS
MeTMOHNUHA U Tpunrodana, 4épHo-nécrpas (87,1%) —
TpeoHMHa U TpunrodaHa.

o Msco 6brukoB I u I rpynn xapakTepusoBaaoch Hau-
6onpium comepkanuem HXXK cocraBuno — 50,32%
pna I rpynner n 50,42 — II, Torma xak 47,94% —
III. Haubonpiee copep)kaHne MOHO- U IIO/NMHEHA-
CHIIIEHHBIX XMPHBIX KUCIOT, HabIIOAIOCh B MsACe
OBIYKOB MSACHOTO HAIpaB/leHUsA INPOAYKTUBHOCTIH.
JINHO/IEHOBOI >XMPHOW KUCIOTH OOnbllle B MsACe
knBoTHBIX III rpynmnel B cpepnem Ha 0,1%; nuHoe-
BOJ 1 apaxugoHoBoit — 0,6-1,0%; 0,2-0,5% cooTBeT-
CTBEHHO.

e JICCTIeyeMOoe MSACHOE ChIpbe, NMOTy4YeHHOe OT OBIYKOB
PasNIMYHOTrO HANpaB/IeHUA IPOAYKTUBHOCTI COOTBET-
CTBOBAJIO IIO IIOKa3aTe/lssM 0e30IIaCHOCTY BCeM HOp-
MatuBHBIM TpeboBanuam CanllnH 2.3.2.1078-01.
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and methionine + cysteine was noted for this breed.
Red steppe breed was characterized by lower biological
value (84.3%) due to increased content of methionine
and tryptophan, and black-and-white bull meat had
lower biological value (87.1%) due to increased content
of threonine and tryptophan.

» Meat of young bulls from Groups I and II was charac-
terized by the highest content of saturated fatty acids —
50.32% for Group I and 50.42 for Group II, while Group
IIT had lower values of 47.94%. The highest content of
mono- and polyunsaturated fatty acids was observed in
meat of beef cattle. Group III had higher level of lino-
lenic, linoleic and arachidonic fatty acids on average by
0.1%, 0.6-1.0% and 0.2-0.5%, respectively.

o The studied meat raw material obtained from young
bull of various dairy and beef breeds corresponded to
safety requirements stated in SanPiN 2.3.2.1078-01.
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