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FEATURES OF INDICATORS OF REPLACEABLE AND NON-
REPLACEABLE AMINO ACIDS IN YOUNG CATTLE CUTS

Abstract. The article presents the results of a study of nonessential (arginine,
proline, serine, alanine, glycine) and essential (lysine, tyrosine, phenylalanine, histidine,
leucine + isoleucine, methionine, valine, threonine) amino acids in the cuts of young cattle
of Auliekol, Galloway and Hereford stall-fed breeds. The results of studying the total
amount of essential amino acids (lysine, tyrosine, phenylalanine, histidine, leucine +
isoleucine, methionine, valine, threonine) in commercial cuts of cattle of various breeds
have established that, in terms of the number of essential amino acids, the highest indicators
are in 3 cuts: the inner part of the hip cut — 10.05 + 0.46%, upper leg, long-cut — 10.345 +
0.48%, flank — 13.82 + 0.54.
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Introduction. Most amino acids can be synthesized by the body during
metabolism. Other (irreplaceable) amino acids: lysine, histidine, arginine,
threonine, methionine, valine, leucine, isoleucine, phenylalanine, and tryptophan
are not synthesized, which requires additional inclusion in the diet.

The measure of total metabolism in animals is the efficiency of the use of
absorbed amino acids for deposition from the total pool of protein that entered the
body with the feed, the limiting value of which in individual feeds is not shown for
polygastric animals. Amino acid deficiency is accompanied by metabolic disorders,
reduced growth, development and economic efficiency of growing productive
animals. There are several ways to modify the amino acid composition by using
proteins that are resistant to degradation in the rumen and have an amino acid
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profile available to the animal body. Only due to this it is possible to favorably
complement the composition of the proteins of rumen microorganisms. Another
significant way to regulate amino acids in the gut is through the use of chemically
isolated synthetic amino acids [1].

Inclusion of high amino acids in the diet stimulates early maturity of beef
type animals, i.e. natural stimulation at an early age ensures obtaining of slaughter
conditions and quality characteristics of meat by 15- 18 months of age [2-3].

Our findings are consistent with Huang VJ colleagues (2016), who, using a
mixture of amino acids, found that lysine and methionine are the first critical amino
acids in cattle diets. It is known that lysine participates in the synthesis of
nucleoproteins and hemoglobin. He is inert in these metabolic processes. The
irreplaceable amino acid methionine is involved in the formation of creatinine,
choline, noradrenaline, etc. Scientists have found that a lack of this amino acid
impairs the metabolism and many organs [4-6].

Materials and methods. The amino acid composition of proteins was
determined on an amino acid analyzer “Kapel 105M”. Amino acid balance of meat
products was characterized by amino acid scoring and biological value criteria:
amino acid coefficient, coefficient of protein snailiness, indicator of comparable
redundancy of amino acid composition of protein.

Research results. Calves of Auliekol, Galloway and Hereford breeds with
an average weight of 220-225 kg, at the age of 10 months at the beginning of the
experiment.

Study of replaceable (arginine, proline, serine, alanine, glycine) and
irreplaceable (lysine, tyrosine, phenylalanine, histidine, leucine + isoleucine,
methionine, valine, threonine) amino acids in cuts of young cattle of Auliekol,
Galloway and Hereford breeds of stall-fed.

We studied the amino acid composition of the main 14 trade cattle cuts of
two different breeds of stall-fed - Auliekol and Galloway. The results of the studies
have been placed as diagrams in Figures 1 and 2.
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Auliekol Galloway
neck cut rib
. knuckle Flank steak
upper part of the hip cut chest area

B side part of the hip cut inner part of the hip cut

external part of the hip cut thin edge
P thick edge meat of the shoulder blade
Sirloin steak shin

Fig. 1. Replaceable amino acids of basic cuts of cattle of Auliekol and Galloway
breeds of stall-fed, %
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The study of replaceable amino acids (arginine, proline, serine, alanine,
glycine) in 14 cuts of cattle of Auliekol and Galloway breeds of stall-fed found that
the amount of the above amino acids favorably differs Auliekol breed in 10 cuts:
neck cut — 8.542%, rib — 12.24%, knuckle — 7.562% , chest area — 10.312%, inner
part of the hip cut — 13.191%, thin edge — 7.377%, thick edge — 6.02%, meat of the
shoulder blade — 7.812%, Sirloin steak — 6.265%, shin — 5.633%), and the
Galloway breed in 4 (Flank steak — 13.421%, upper part of the hip cut — 10.334%,
side part of the hip cut — 8.41%, external part of the hip cut — 8.01%).
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Auliekol Galloway
neck cut rib
. knuckle Flank steak
upper part of the hip cut chest area
- side part of the hip cut inner part of the hip cut
external part of the hip cut thin edge
- thick edge meat of the shoulder blade
Sirloin steak shin

Fig. 2. Irreplaceable amino acids of basic cuts of cattle of Auliekol and Galloway
breeds of stall-fed, %

The study of the total number of irreplaceable amino acids (lysine, tyrosine,
phenylalanine, histidine, leucine + isoleucine, methionine, valine, threonine) found
that the number of irreplaceable amino acids is highest in 9 cuts of Auliekol breed
(neck cut — 7.614%, rib — 7.991%, Flank steak — 14.716%, upper part of the hip cut
—10.219% , inner part of the hip cut — 10.32%, external part of the hip cut — 7.51%,
thick edge — 4.83%, Sirloin steak — 5.32%, shin — 4.883%) and 5 cuts of Galloway
breed (knuckle — 6.84%, chest area — 9.602%, side of the hip cut — 6.82%, thin
edge — 7.15%, meat of the shoulder blade — 7.13%).

We also studied the replaceable (arginine, proline, serine, alanine, glycine)
and irreplaceable (lysine, tyrosine, phenylalanine, histidine, leucine + isoleucine,
methionine, valine, threonine) amino acids in cuts of young cattle of Hereford
breed (Figs. 3 and 4).
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Hereford
neck cut rib
I knuckle Flank steak
upper part of the hip cut chest area
. side part of the hip cut inner part of the hip cut
external part of the hip cut thin edge
. thick edge meat of the shoulder blade
Sirloin steak shin

Fig. 3. Replaceable amino acids of Hereford cattle cuts, %

When examining the replaceable amino acids in 14 cuts of cattle of a
Hereford breed of stall-fed, it was found that the amount of the above amino acids
favorably differs in the following cuts: part of the hip cuts — 10.012+0.45%, chest
area — 10.07+0.46%, rib — 11.72+0.49%, Flank steak — 11.977+0.51%, inner part of
the hip cut — 12.015+0.52%.
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Hereford
neck cut rib
I knuckle Flank steak
upper part of the hip cut chest area
. side part of the hip cut inner part of the hip cut
external part of the hip cut thin edge
. thick edge meat of the shoulder blade
Sirloin steak shin

Fig. 4. Irreplaceable amino acids of Hereford cattle cuts, %

The result of studying the total amount of irreplaceable amino acids (lysine,
tyrosine, phenylalanine, histidine, leucine + isoleucine, methionine, valine,
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threonine) in trade cattle cuts of different breeds found that by the number of
irreplaceable amino acids the highest indicators for 3 cuts (inner part of the hip cut
— 10.05+0.46%, upper part of the hip cut — 10.345+0.48%, Flank steak —
13.82+0.54). We analyzed the amino acid composition of beef from various
literature sources near and far abroad. The results are in Table 1.

Table 1
Content of amino acids in beef (in % of the eatable part of product)
Sources
° 3 » T 2 e ?% 2 c_g -6 :ﬁ
s 58| §8.2| 85%:2.| 25585
Name of amino 2 Q8 5, ETS SE 3D 3 IS =5 5238
acids < Eg So 2E <EZ=E Eq_ﬁgg
28 8| 8888 | 2383 | €582
§=5| 2575 | cE<2 | 355273
& "235 FO0E
Replaceable, in %:
arginine 1.27 1.03 0.65 1.04
proline 0.7 0.7 0.68 0.69
serine 0.78 0.79 0.76 0.78
alanine 1.12 1.1 1.13 1.09
glycine 1.19 0.91 0.9 0.94
Irreplaceable, in %
lysine 1.66 1.59 0.86 1.59
tyrosine 0.63 0.65 0.65 0.66
phenylalanine 0.77 0.71 0.45 0.8
histidine 0.63 0.45 0.3 0.71
leucine 1.56 1.48 0.87 1.48
isoleucine 0.89 0.78 0.45 0.78
methionine 0.51 0.44 0.32 0.45
valine 0.97 1.03 0.59 1.03
threonine 0.78 0.8 0.53 0.8
tryptophan 0.13 0.21 0.12 0.21
Total:
Replaceable 5.06 4.53 4.12 4.54
Irreplaceable 8.53 8.14 5.14 8.51
general 13.59 12.76 9.26 13.05

In a study of the replaceable and irreplaceable amino acids in beef, based on
various sources, we were able to find that almost identical figures in proline — 0.68-
0.7%, serine — 0.76-0,79%, alanine — 1.09-1.13%, tyrosine — 0.63-0.66%; But there
are also significant differences among the authors, for example, arginine — from
0.65 to 1.27%, lysine from 0.86 to 1.66% and Leucine from 0.87 to 1.56%. The
highest indicator for total amino acid composition 13.59%, and the lowest — 9.26%.

Discussion of scientific results. Thus, studies of the total amount of
essential amino  acids  (lysine, tyrosine,  phenylalanine, histidine,
leucine+isoleucine, methionine, valine, threonine) in commercial cuts of cattle of
different breeds have given us the following indicators that the number of essential
amino acids is highest in 3 cuts — inner part of the hip cut, upper part of the hip cut,
flank steak. These studies allowed us to analyze the amino acid composition of
beef according to various literature sources from near and far abroad.
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Conclusion. Thus, we studied the amino acid composition of natural
anatomical parts of the Auliekol, Kazakh white-headed and Gallovian cattle breeds.
The study of replaceable amino acids (arginine, proline, serine, alanine, glycine) in
cattle cuts of different breeds found that the number of the above amino acids
favorably differs Kazakh white-headed breed in 7 cuts; Auliekol breed — 1;
Galloway — 1. The result of studying the total amount of irreplaceable amino acids
(lysine, tyrosine, phenylalanine, histidine, leucine + isoleucine, methionine, valine,
threonine) in trade cattle cuts of different breeds found that the highest indicators
for the number of irreplaceable amino acids in 5 cuts of Kazakh whitehead breed;
Auliekol breed — 3; Galloway — 1.

We studied replacaeble (arginine, proline, serine, alanine, glycine) and
irreplaceable (lysine, tyrosine, phenylalanine, histidine, leucine + isoleucine,
methionine, valine, threonine) amino acids in cuts of young cattle of Auliekol,
Galloway and Hereford breeds of stall-fed. As a result, we determined that in terms
of the number of the above-mentioned replaceable amino acids favourably differs
Auliekol breed in 10 cuts:; neck cut — 8.542%, rib — 12.24%, knuckle — 7.562% ,
chest area — 10.312%, inner part of the hip cut — 13.191%, thin edge — 7.377%,
thick edge — 6.02%, meat of the shoulder blade — 7.812%, sirloin steak — 6.265%,
shin — 5.633%), and the Galloway breed in 4 (Flank steak — 13.421%, upper part of
the hip cut — 10.334%, side part of the hip cut — 8.41%, external part of the hip cut
— 8.01%); irreplaceable amino acids are highest in 9 cuts of Auliekol breed (neck
cut — 7.614%, rib — 7.991%, Flank steak — 14.716%, upper part of the hip cut —
10.219%, inner part of the hip cut — 10.32%, external part of the hip cut — 7.51%,
thick edge — 4.83%, sirloin steak — 5.32%, shin — 4.883%) and 5 cuts of Galloway
breed (knuckle — 6.84%, chest area — 9.602%, side part of the hip cut — 6.82%, thin
edge — 7.15%, meat of the shoulder blade — 7.13%).
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1Kazak yammelK a2papasik 3epmmey yHusepcumemi, Aamamei K., Kazakcmax
’Kasak Kalima eHOey ¥ aHe maram eHepKacinmepi Folabimu 3epmmey uHcmumymei,
Anamamel K., KazaKkcmaH
3Anmamel mexHonoz2uAnbIK yHusepcumemi, Aamamel K., KasakcmaH

MAC IPI KAPA MAJ1IbIHbIH AHATOMUANDbIK BONITNHIH AIMACTbIPFbILL
AMUWHKDbIWKbINIAAPbIH }XoHE AMUHKbILWKbINAAP KOPCETKILUTEPIHIH
EPEKLLUENIKTEPI

AHpaTna. Oy/nMeKes, raajioBei KoaHe repedops TyKbIMAapblHAH Kac ipi Kapa
ManapblH, Tabufn aHaTOMMANBIK BONiriHiH, anMacTbipFbill aMUHKbIWKbIAAAPLI (APTUHUH,
NPONNH, CEPUH, aNaHWUH, TULMH) KOHE MaHbI34bl aMUHKbIWKbIALAPbI (NM3UH, TUPO3UH,
beHunManaHuH, TUCTUAMH, NeWuMH + U301eluMH, METUOHWH, BaJWH, TPEOHWUH)
3epTTeniHgi. 3epTrey HaTUXKeECiHAE ap TYPAi TYKbiMAbl ipi Kapa mangblH KOMMEPLUANBIK,
KebekiHaeri A/IMACTbIPbIIMANTbIH AMMHKDbILWKbINOAPbIHDIH, (nu3nn, TUPO3WH,
deHunanaHuH, MCTUANH, NeWUMH+U30NEeNUNH, METUOHMUH, BaJWH, TPEOHWH) »Kannbl
CaHbIH 3epTTey HaTUMKeNepi aIMACTbIPbIIMANTBIH AMUHKbIWKbINLAPbIHbIH, CaHbl 60MbIHLIA
ywaHblH, 3 BeniriHae eH ofapbl KOPCETKIW aHbIKTANAbl: *Kambac KecyiHiH iwki 6eniri —
10,0510,46%, *kambac KecyiHiH, *kofapfbl 6eniri — 10,345+0,48%, MNawunHa — 13,82+0,54.

TipeK ce3pep: aMuH KbIWKbIAAAPbl, KeCcekTep, yllanapabl Myluesney, COMbIC
CanMafbl, ipi Kapa MmanaplH, Teni.

WK, amekosa?, Y. YomaHos?, X.A. Uckakosa?,
.A. Kycannosa?!, M.A-A. Kangap6ekosa®

1Kazaxckuii HayuoHanbHLIG azpapHsIli uccanedosamenscKull yHueepcumem,
2. Aaimamel, KazaxcmaH
?Kasaxckull Hay4Ho-uccnedosamesnsbckuli UHCmumym nepepabamesisaroujeli u nuwesol
npomsiwneHHocmu, e. Aamamel, Kazaxcmat
3AnamamuHckuli mexHonozuveckul yHusepcumem, 2. Anamamsi, Kazaxcmax

OCOBEHHOCTU NOKA3ATENEA 3SAMEHUMbIX U HEBAMEHUMbIX AMUHOKUCNOT
B OTPYBAX MOJIOAHAKA KPYMHOIO POTATOro CKOTA

AHHOTauuMa. B cTaTbe npeAacTaBfieHbl pe3ynbTaTbl WMCCAELOBAHUA 3aMEHMMbIX
(QprvHWH, NPOAWH, CEepWH, anaHuWH, AUUMH) M He3aMEeHUMBbIX (/IM3UH, TUPO3KH,
deHunanaHuH, TUCTUAMH, NeluMH + W30NEWUWMH, METUOHWUH, BaaWH, TPEOHWH)
aMUHOKMCNOT B OTpybax MONOAHAKA KPYMHOro pOratoro CKOTa ay/MeKOAbCKOM,
rannoBemnckor u repedopncKoli nopoabl CTOMIOBOTO OTKOPMA. PesynbTaTbl U3y4vyeHusA
0ob6Lero Ko/imMyectBa HE3aMEeHMMbIX aMUHOKUCAOT (AM3WUH, TUPO3MH, GeHUNaNaHuH,
TMCTUAMH, NeNUMH+U30NEeNLMH, METUOHMH, Ba/IMH, TPEOHWH) B TOpProBbix oTpybax KPC
Pas/IMYHbIX NOPOA YCTaHOBWUAN, YTO MO KOJMYECTBY HE3aMEHUMbIX AMUHOKMUCIOT camble
BbICOKME MOKasatenu y 3 oTpyboB: BHYTPEHHAA 4YacTb Tas3obeapeHHoro oTpyba —
10,05+0,46%, BepxHAs 4acTb TasobegpeHHoro otpyba — 10,34510,48%, nawuvHa —
13,82+0,54.

KnioueBble c/f0Ba: aMMHOKUC/AOTbI, OTPyDbl, pasgenka Tyw, YyboOMHbIN Bec,
MOJIOAHSAK KPYNHOFO POraToro cKoTa.
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