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UDK 637.525
DETERMINATION OF AMINO ACID AND CHEMICAL COMPOSITION IN
CUTS OF LAMB CARCASSES

Y.M. Uzakov, F.T. Dihanbaeva, A.I. Matibayeva, B.Sh. Dzhetpisbaeva
(Almaty Technological University, Almaty, Kazakhstan Republic)

This article presents evidence-based assessment of food and biological value of
mutton. The content of amino acid composition of amino acids in protein hydrolyzed
products of water, fractions in various cuts of lamb carcasses.

The scientific novelty of this article is reflected in that parts of carcass of
mutton are the best on a biological value, differ in enhanceable maintenance of
albumen and moderate lipopexia, that plays in favour of to making from them high-
quality delicacs. The value of work consists in maintenance of proteins in meat of
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lamb, that keep some reserve of almost all irreplaceable amino acids in relation to
the aminogram of ideal albumen from data of WOH.

Key words: monounsaturated fatty acids, biological and nutritive value of
lamb, saturated fatty acids, cholesterol, moisture.

Introduction

One of the main and traditional sources of raw meat in the Republic of
Kazakhstan is the lamb. Its most part realized in the form of lump meat or used to
generate intermediates.

Mainly in the off-season when refineries lack of raw materials, small portion of
raw materials of mutton are used for output of sausage and food products [1]. Despite
the insignificant proportion of mutton, its output production is usually constrained by
the lack of effective technological solutions.

To date the Republic of Kazakhstan has GOST 7596-81 "Meat. Cutting of sheep
and goat meat for retail trade" and standards for outputs of cutting different kinds of
meat, including lamb, defined by "A collection of standard indicators, operating in the
meat industry”, which involve the use of mutton for sausage and canned food products.

Objects and methods of research
Making a science-based assessment of the food and biological value of any
food, including meat, is only possible by including its amino acid composition. The
content of amino acids in the protein hydrolyzate of water, salt-soluble and alkali
soluble fractions in different cuts of lamb carcasses is shown in Table 1 and 2 [5].

Table 1 — The content of amino acids in hydrolysates of alkali soluble proteins in the
cuts of lamb carcasses

The content of amino acids in hydrolysates of alkali soluble
] ] proteins in the cuts of lamb carcasses, in % of protein nitrogen
Amino acid Cut
Neck | Chest Scapular Dorsal Sacral Rear
Lysine 7.6 7.4 8.0 8.2 8.6 8,9
Histidine 2.6 2.5 2.6 2.4 2,0 24
Arginine 8,1 8,0 7.6 7,7 7,5 7.1
Valine 4.0 3,8 4.0 4,1 4.4 47
Threonine 42 3.6 4.0 4.4 4.7 4.8
Methionine 1,9 2.1 2.3 2.9 2.6 2.8
Phenylalanine 4.5 49 5.1 5.5 5,9 5.6
Tryptophan 0.6 0,5 0,6 0,7 0,7 0.8
Leucine + isoleucine 14,6 15,1 | 15,7 16,1 16.4 15,9
Alanine 6,2 6,1 5,6 5,5 6,0 5.8
Glycine 5,0 5,7 4.5 4.8 4.8 4.9
Aspartic acid 12.3 12,7 (11,9 12,1 12,5 12.8
Glutamic acid 8.4 8.7 9.4 8.6 8.9 9.8
Serine 2.8 3,0 34 3,1 2.9 29
Tyrosine 33 3.6 2.9 3.1 3.3 3.6
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Table 2 — The content of amino acids in hydrolysates of alkali soluble proteins in the
cuts of lamb carcasses

The content of amino acids in hydrolysates of alkali soluble
proteins in the cuts of lamb carcasses, in % of protein nitrogen
Amino acid Cut
Neck | Chest Scapular Dorsal Sacral Rear

Lysine 7.1 7.2 7.8 7.6 8,0 8.2
Histidine 4.5 4.9 4.2 3.7 3.3 3.9
Arginine 7.0 7.2 7.4 6.9 6.9 6.6
Valine 4.4 3.9 4.1 4.5 4.9 4.9
Threonine 4.2 4.2 4.5 4.7 4.1 4.5
Methionine 1,6 1,9 1,9 2.2 2.1 2.6
Phenylalanine 4.6 4.6 4.9 5,3 5,1 47
Tryptophan 1,7 1.2 1.6 1.6 1.4 1.8
Leucine + 13,9 14,7 15,8 15,9 16,4 16,7
isoleucine

Alanine 6,1 6.0 5,6 5,2 5,0 5,5
Glycine 7.7 7.3 6.5 6.9 6.8 7.1
Aspartic acid 10,9 11,8 12,1 11,5 10,7 10,8
Glutamic acid 7.5 7.2 7.6 7.8 7.4 7.9
Serine 3.5 37 3.9 3.3 3.4 3.6
Tyrosine 29 2.8 2.8 3.1 3.4 3,2

The data show that both salt-soluble and alkali soluble protein fractions of
almost all cuts of lamb carcasses are rich in amino acids such as lysine, histidine and
arginine.

Thus, chicken protein contains 6.4% lysine; salt-soluble fraction of lamb meats
depending on the size of a cut — 7,1-8,2%; alkali soluble fraction — 7,4-8,9%. The
number of leucine and isoleucine in meat proteins is very similar to the standard
according to the WOH. Their number in the salt-soluble protein fraction is 13,9-
16,7%; in alkali soluble fractions — 14,6-16,4. The sacrum and rear part of the carcass
valine, methionine, phenylalanine by 15-17% more than in the cervical and thoracic
parts. This is due to the composition of tissue cuts.

Results and discussion

Provided data indicates the high biological value of mutton.
Lamb has high nutritional value. According Yuelenkogo N.G. (1982), Kelman L.F.
(1967), Tatulova U.V. (1998.) Bekkulieva B.M. (1994) and others, it has about the
same amount of protein (12,8-19,8%), as in beef and pork. The amount of fat and
calorie content is more than in beef. The specialty of the lamb as food is a small
amount of fat cholesterol — 28 mg% compared with the fat of beef — 75 mg% and
pork — 74,5-126 mg%.

The protein composition of separate cuts of meat is studied by us on 18 lamb
carcasses of I category. Complete proteins fractionated on water and salt-soluble,
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consisting mainly of myogen, globulin X, mioalbumina and partly myosin and alkali
soluble, consisting of myosin, actin and actomyosin and play a fundamental role in
muscle contraction. Defective proteins of intramuscular connective tissue fractionated
into collagen and elastin. These proteins predominantly contribute to the rigidity of
the meat.

Most rich nitrogenous substances is the meat portion of the spinal (19.2%) and
posterior cuts (19.1%) of lamb. This regularity is caused by the tissue composition of
the cuts. Muscle tissue prevails in spinal and sacral parts, while fat prevails in the
chest.

Nitrogen extractives are intermediate or final products of the metabolism of
proteins, to a certain extent they affect the taste and flavor of the meat. Their content
varies significantly by Cuts of lamb carcasses. Thus, in the spinal bran these
compounds contained 13.9% of total nitrogen, and cervical — 10.5%. Our results
confirm the findings of other authors who have shown that nitrogenous extractives
accompany mostly complete proteins, improve the taste of lamb.

The content of water- and salt-soluble proteins in the cervical part was 14.1%,
and 17.7-17.8% in the spinal cord and back, ie higher by 3.6-3.7%. It should be noted
that the bulk of proteins is alkali soluble fraction, the content of which is particularly
high in the spinal cord (55.7%) and back (55.5%) units. Salt-and alkali soluble
proteins are summed up to complete proteins that play a crucial role in human
nutrition and determine in the main biological value of meat. A large number of
proteins in the spinal cord and back parts of the carcass — 73,3-74,1% in the cervical
and thoracic parts of the contents of these proteins is reduced — 68,5-69,4%.
Chemical composition of the flesh of various cuts of lamb carcasses is not the same,
as evidenced by data in Table 3 [1, 5].

Analysis of the data shown in Table 4 [1, 3, 5] shows that the amino acid
composition of front and rear leg and brisket are not significantly different.

Table 3 — Chemical composition of the meat cuts of lamb

Part of The chemical compositi(ln of the meat cuts of Tryptophan /
carcass - lamb, % - hydroxyproline
moisture | fat |  protein | ash Y P
1 category
Zhambas
(Rear Leg) 68,5 11,5 18,6 0,72 4,42
Zhauyryn
(Front Leg) 68,2 12,8 17,5 0,70 3,29
Sube (loin) 70,6 88.8 19,1 0,74 4,39
2 category
Zhambas
(Rear Leg) 70,4 9.4 18,7 0,76 4,40
Zhauyryn
(Front Leg) 69,6 11,8 17,2 0,69 3,20
Sube (loin) 70,8 9,5 18,5 0,72 421

115



Table 4 — Amino acid composition of lamb cuts

Amino acid composition of lamb cuts, g per 100 g of meat
Amino acid Zhambas Zhauyryn )
(rear leg) (fronty lrgg) Sube (loin)
Lysine 1,64 1,66 1,65
Histidine 0,84 0,86 0,88
Arginine 1,14 1,12 1,12
Aspartic acid 1,87 1,87 1,85
Threonine 0,96 0,92 0,95
Serine 0,64 0,67 0,66
Glutamic acid 3,12 3,10 3,17
Proline 0,69 0,64 0,69
Glycine 0,81 0,81 0,80
Alanine 0,96 0,92 1,01
Cystine 0,54 0,50 0,56
Valine 1,10 1,12 1,10
Methionine 0,61 0,64 0,60
Isoleucine 1,29 1,29 1,28
Leucine 1,64 1,66 1,65
Tyrosine 0,70 0,74 0,71
Phenylalanine 0,91 0,94 0,96
Tryptophan 0,30 0,31 0,30
Hydroxyproline 0,07 0,08 0,07

Consumption of mutton leads to increased stability of the enamel of the teeth to
decay and prevents the metabolism of carbohydrates in the body.

The lamb has almost 2 times more fluoride than beef (120 g of fluorine in
mutton, 63 mg in beef 100 g of edible portion of the product).

The chemical composition of the flesh of various cuts of lamb carcasses is not
the same, as evidenced by the data in Table 3 [1, 5].

The main components of meat — water, fat and protein are co-quantification
dependent on each other. Parts of the carcass with a high fat had less water and
protein. This is most obvious when comparing the loin (Sube) and front leg
(zhauyryn) to the rear leg (zhambas). In the front leg the ham contains a lot of fat —
12.8%, relatively little moisture — 68.2%. Rear ham has more protein — 18.6%.

Conclusion

Thus, these parts of the carcass have the best biological values, contain high
protein and moderate fat deposition, which favors the development of these high-
quality, delicious products.

Analysis of the data shown in Table 4 [1, 3, 5] shows that amino acid
composition of the front and rear leg and brisket were not significantly different. But
we have found that proteins of mutton have some margin of almost all essential
amino acids relative aminograms of ideal protein according to the FAO / WHO.
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However, the level of this stock for the different amino acids is not identical, which
allows to select a group of so-called limited amino acids, such as sulfur, the lack of
which can be replenished by adding raw materials of different protein and fat dresser.
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YK 664.002.35
HUCTIOJb30BAHUE IMITNEBBIX BOJIOKOH B ITPOU3BOJACTBE
MACHBIX ITPOAYKTOB

A.m.n., npogpeccop, axademux HAEH PK A.M. Y3axos,
ooxmopanm M.O. Koscaxueea, maczucmpanm b./]. Cadsaracosa
(Armamuncruit mexnonozuieckuil ynusepcumemn, Aamamst,
Pecnybnura Kazaxcman)

KimodgeBrie cmopa: IIMINEBLIE BOJIOKHA, 66HKI/I, TEMHUILCIUIIOTI03a, IICKTHH,
KaME I, JTUTHHUH.

B crarpe pacCMOTPCHBI BH/JBI ITUIMEBBIX BOJIOKOH, BO3MOXHOCTb HX
HCIIOJIB30BAHMSL B IIPOU3BOJCTBE MSCHBIX IIPOJYKTOB q)yHKL[I/IOHaHBHOFO Ha3Ha4YCHUA.

THE USE OF DIETARY FIBER IN THE PRODUCTION OF MEAT
PRODUCTS

D.T.N., Professor, academician NAAN RK Y.M. Uzakov,
PhD student M.O. Kochieva, graduate student B.D. Sadvakasova
(Almaty Technological University, Almaty, Kazakhstan Republic)

Keywords: dietary fiber, protein, hemicellulose, pectin, gums, lignin.

The article presents the types of dietary fiber, the possibility of their use in the
manufacture of meat products functionality.

benxkn szaHmMaioT BaskHelilee MecTO B KHBOM OpraHu3Me, Kak IIO
COZICPXKAHUIO B KIIETKE, TaK W IIO 3HAUCHHIO B IIpOIEcCaxX JKU3HCACATCIbHOCTH. Ha
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Poccmst) KauectBo Msca crepmsigm, BelpamenHoii Ha OO0
«Pr160Bo HEIH 3aBO SIpocmaBekuity. .. :

Kopabéaesa T.P., Cobemancikasn EM (AKaZ[eMI/ISI 6I/IOpecprOB u
npupogononszoBanust KOY mv. B.M. Bepnaackoro, Cmmbepomomns,
Poccwst)  Bimsganme — QUTONMMMYyHOMOAYISIIMM  HA  HOKa3aTelld
AMMYHOOHOTOTHYECKOH PeakTHBHOCTH TeJIT IpH clermduaeckoi
npodUIaKTHKE caTbMOHEIIesa. .

Huxonanues K.A. (OPIHOY BHO <<5IpocnaBCKa;1 FCXA» ﬂpocnaBnb
Poccust) Bimsnme temmepatypel m pH Ha axTHBHOCTH HpOTeHHA3
IHUIeBapATENBHOTO TpakTa cTepaau Acipenser ruthenus (L.)...... ...
Ilerpos IO.H., E¢pemosa E.H. (OI'BOY BIIO «Bourorpackuit
I'AY», Boarorpaa, Poccms) Obecnedenne 0e30NacHOCTH IHINEBBIX
mpoykToB B Pocenm..

CaseaneBa T.A., XOBsyH T B d)ezmpthmK .JI A (PYH <<I/IHOTI/ITyT
MSCO-MOJOYHON MPOMBINUICHHOCTH, MuHCK, PecnyOmuka benapych)
Hsyuenne oOCEMEHEHHOCTH TEXHOJIOTHUECKOTO oOOpyHOBaHHSI U

HOBEPXHOCTEH HaTOTeHHBIMA MHUKPOOPraHU3MaMA (listeria
monocytogenes, salmonella spp.) Ha nruIenepepabaTHBAIOIINX
LIPEIIPUSTHSIX. .

Tynuxos I'.M., Ky.]mﬁeKOB K K (@FEOY BHO <<P5{3aHCKI/II/I FATY
mM. 11 A KocmmeBa», Pszanp, Poccust) MosouHast 1ipo Iy KTUBHOCTD U
MopdodyHKIIMOHANbHEE CBOHCTBA BBHIMEHH KOPOB-IIEPBOTENOK B
YCIOBHAX poOOTH3HPOBaHHOMN (epMBI. .. .

Uzakov Y.M., Dihanbaeva F.T. Matlbaveva A I Dzhetplsbaeva B Sh
(Almaty technological university, Almaty, Kazakhstan Republic)
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Determination of amino acid and chemical composition in cuts of lamb
CATCASS@S. .. 1 ot cet ot et e ittt
¥Yiakos .M., Koxkaxmea M.O., CaaBarxacoBa b.Jl. (Amvartunckuit
TeXHOJOTMIeCKnit yHuBepcuTeT, AJMarhl, PecmyOmmka Kazaxcran)
Hcnonp3oBaHue MHUITEBLIX BOJIOKOH B IIPOU3BOJICTBE MACHEIX ITPOYKTOB..
Mlax A.B., Xossyn T.B. PVII «HMrcturyr Msco-MoI0dHOM
IPOMBIIUICHHOCTHY,  MmHCk, Pecnybimka — Bemapyes) — HoBbrif
IIPOTUBOILIECHEBHIH JIe3MHPUITUPYIONH IperapaT ML IIpe AIprsIThit

THUITEBON MPOMBITIITEHHOCTH. .. ... . oot oee it e et eee et aee e e

3KOHOMMNYECKHWI ®PAKYJILTET

AxpamoBuu B.C. (PHVII «MHCTHTYT CHCTEMHBIX HccieOBaHUH B
AIIK HAH benapycm», Munck, PecmyOnmka bBemapycs) Ornenka
BIIASIHAS MEPOBOU TOPrOBIH CEIBCKOXO3IUCTBEHHOR IIpoyKITield u
IIPOIOBOJILCTBHEM Ha BHEITHIOKO TOProsio bemapycw. .. .
Byiicknx B.A., T'onoBa O.B. (OI'OY BIIO <<HBaHOBCKa5{ FCXA
mvenn akagemuka /[ K. bensepay, UBanoso, Poccns) Anamms »ieMeHTOB
CTPYKTYPHl HHHOBAIIHOHHOTO pa3BUTHA [BaHOBCKO 06MACTH. ..............
Bacuianesa-Ilponenxo FO.B. (PI'EOY BIIO «Spociasckas I'CXA»,
Apocnasns, Poccus) BinmsHme ypoBHS u KadecTBa KW3HH Ha
BOCIIPOM3BO/ICTBO TPYAOBHIX pecypcoB SIpociaBcko 06macTH. . .
Tamunkas A.B. (OI'BEOY BIIO «Spocaasckas I'CXA», HpocnaBm,
Poccus) MuCcTHTyIMOHATBHEIE acHeKTH BHYTPU(UPMEHHOTO ILIaHH-
POBaHUA Ha IIPEJIPHATUAIX B YCIOBHAX YKOHOMHYIECKOTO KPU3HCA ........
Topanu E.A. (OI'BOY BIIO «fpocnasckas ['CXAy, Spocnasisb,
Pocemst) CuctemubIlt aHamm3 peHTa6eJ'IBHOCTI/I HTI/Iue(’pa6pI/IKI/I OAO
«Bomxanuny .

Edpemon AB (Bonrorpa/:[cm/m (’pI/IJH/IaJI AHO BHO I\/[FSI/I
Boxrorpan, Poccus), Eppemona E.H. (DI'EOY BlIO «Boarorpanckuii
I'AY», Boxrorpan, Poccus) CrpaTermdeckoe yIpaBleHHe OH3HEC-
IpollecCaMd Ha OCHOBE PEHHXHHUPUHIA B arpoOIPOMBIIIICHHBIX
KOMITAHIITX .. ... oot ceteie e et ettt et
Kapampbimen A.C. (OPI'BOY BIIO «Spociasckas ['CXAy, Spocnasis,
Pocemst) Onenka ypoBHM IIPOJOBOJILCTBEHHOM — HE3aBUCHUMOCTH
SpocnaBckoit 06IacTH IO MPOAYKITUH KHBOTHOBO/ICTRA. . .
Kumenxos M.C. (OPI'BOY BlIO «fpocnaBekas FCXA» HpocnaBm,
Poccmst) Ilomuruueckoe U cOLMUANbHO-’KOHOMHUYECKOE IIOJIOKEHUE
SlpocnaBckoii ryGepanu B ros! [lepBoit MupoBo#t BOMHEL.................
MaxcamoBa C.X., bBeaorpuBmeBa JLB., AmmbéexoBa A.K.
(AnMaTuHCKUN TeXHONOTHYeCKH# YHUBepcUTeT, AJIMaThl, PecryOmmka
Kasaxcran) IlonmsaspraHoe oOydueHHE B CHCTEME HMHHOBAI[HOHHEIX
TEXHOJOTHI OOPABOBAHIIT ... et
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Mamemrur  A.A. (OIBOY  BIIO  «MBamosckas ['CXA wmenn
akagemuka JI.K. bemnsesa», WpanoBo, Poccust) Ormpenenenue
BepOSTHOCTH pHCKa IOTEpH MPOAYKIMH pacTeHHEBOJACTBA IIPH
3aJaHHOM yVPOBHE (DpaHIITH3HL. .. :

INasaosa T.H. (PI'HOY BHO <<5IpocnaBCKa51 FCXA» HpocnaBm,
Poccmst) 1IpoGaeMBl MCIIONB30BaHUSA TPYJAOBEIX PECYPCOB B CEIIBCKO-
XO34HCTBEHHBIX IpeNpUITHIX SIpociaBckol 06macT. . :
CryaoBa O.B. (DI'BOY BIIO «MBanosckas I CXA nMmeHn akajeMuKa
JAK. benseray, WmanoBo, Poccms) IlpakTuka npumeHeHHS
VIPaBIEHIECKOTO YIETa B ITUIICBOICTBE .....oovveeniiriiraiiaeeiairiacaeeenes
TapacoBa FO.H., I'onosa O.B. (ODI'EOY BIIO «UBanosckas ['CXA
mvenn axajgemuka J[ K. bemsesa», MBanoBo, Poccus) VYcroitumsoe
pa3sBHTHe CeNbCKUX Teppuropuit PO: Teopns U mpakTHKa. .

Tuxomupo A.W., Umnapos A.B. (BMWX mm. JIK 9pHOTa
. JlyopoBumsl, MockoBekas — obmacth, Poccms)  Oprammsanust
CENIeKITMOHHOTO MeHe KMEHTa Ha CBHHOBO TIeCKOM IIPEIIPUITHI. .. ... .
Tpomko T.H. (YO «benopycckas I'CXA», I'opku, Pecryomuka bemna-
pych) DaxTopH YCTOWIHBOCTH CelIbCKOXO3IHCTBEHHOTO MMPOU3BOJICTRA
PETHOHA. .. ... ooi o iet i cee e et e et e e e e e e
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