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AMHWHOKHMCJIOTHBIA COCTAB U CRAJTAHCUPOBAHHOCTD
KOJUVIATEHCOJAEP/KALIEI'O CbIPbS

AHHoOTanus: IlepcrieKTHBHBIM HCTOYHUKOM JOTOJHUTEIBHOTO MONYYEeHHUs MULIEBOro OelKa B MSACHOW MPOMBIIIIEHHO-
CTH SIBIISICTCS KOJIAT€HCOMIEPIKAIIEE ChIPhE: CBIHAS IIKYPKa, COCTMHUTENIbHAS TKaHb, OTy4YaeMasi PH )KHIJIOBKE MsIca, KOJIa-
TeHCOepIKaIIne CyOIPOIYKTHI U Jp., KOTOPbIE MOTYT IPUMEHSATHCS B COCTaBe OEIKOBO-KHUPOBBIX dMyIbcHil. KomareHoBbIe
OMYJIbCHU 00JaJal0T MINPOKHUM KOMIUIEKCOM (DYHKI[OHAIBHBIX CBOMCTB: BJIArO- M JKUPOYICPIKUBAIOLICH, IEHO- U Tele-
o0Opasyromiell CHOCOOHOCTSIMHU, AMYJIBIHPYIONCH aKTHBHOCTBIO, SIBIISIIOTCS aKTHBHBIMHU CTAOMJIM3aTOPAMHU IICH, dMYJIbCHI
U IHCTIepPCUH, Oaronaps 4emy MOTyT OBITh UCTIONB30BAHBI B KAYECTBE TEXHOJIOTUYECKON T00aBKU B MsACOINEpepadaThIBAIONICH
IpOMBIIIICHHOCTH. [loaTOMY BakHelel 3agadell B TEXHOJIOTMYECKOM IIPOLIECCE SBISCTCS MOJIHOE MCIOJIb30BaHHE KOJIa-
TCHCOJICPIKAIIIETO CHIPhsl ¢ MAKCHMAJIBHOW pealiu3aliieii ero CBOMcTB. B cTarhbe mpeacTaBiIeHbl pe3yIbTaThl HCCIICIOBAHAN 10
OTIPENIENICHUIO AMHHOKHUCIOTHOTO COCTaBa M cOATaHCHPOBAHHOCTH KOJUIATCHCOAEPIKAILETO CHIPhS: CBHHOM IIKYPKH, CyXOXKH-
JINA TOBSDKBUX, JIETKUX, pyOIla, Ty0 M yIIel TOBSIKbUX, YIIEH CBUHBIX, BRIMCHH, CEJIC3CHKH, KHIKKH, IIKYPKHU, TOJIOB, HOT,
rpeOHsl, )KeTy/IKa U KUIIOK ITHIIBL. YCTAHOBJICHO, YTO B COCTaBE KOJUIATCHCOIEPIKAILETO CHIPhS COIEPIKATCS BCE HE3aMEHHUMEIE
AMHHOKHUCIOTHI: U30JICHIINH, ISUIINH, JTH31H, METHOHUH U LUCTeHH, (eHUITATaHUH U TUPO3UH, TPEOHUH, BaJHH, aMHHOKHC-
JIOTHBIE CKOPBI KOTOPBIX HaxomsaTcs B auanasone 17,1-185,0 %. B To ke Bpems Gosiee cOaTaHCHPOBAHHBIM aMUHOKHUCIOTHBIM
COCTaBOM I10 CPaBHEHHIO C JPYTHMHU BHJIAMH KOJUTATCHCOCPIKAIIETO ChIPhs OTIMYAIOTCS: CBHHAS IIKYPKa, BBIMS, T'yOBI U Tpa-
Xesl TOBSDKbHU, KyApSIBKA CBHHAs, KHIDKKA, pyOel] roBsKuil, IErkue, ceiae3eHka, 0 YeM CBHACTENIbCTBYIOT BBICOKHE 3HAYCHUS
AMUHOKHUCIIOTHBIX CKOPOB (110 185 %), HHIIeKca He3aMEHIUMBIX aMHHOKHUCIOT (10 1,1), koadduine HTa yTHIMTAPHOCTH aMUHO-
KHCIOTHOTO cocTasa (1o 0,84), a Tak:ke MpUOIMKEHHBIE K ONITUMAIBHOMY 3HAYEHUS [TOKA3aTeNsl COMOCTABUMON N30BI TOYHOCTH
(0,0007—-0,0043). Pe3ynbTaThl HCCIEA0BAHUN OATBEPIKAAIOT IEPCIICKTUBHOCTh KOMOMHUPOBAHU S MBIIICUHBIX U COSAUHUTEIIb-
HOTKaHHBIX OEJIKOB B PEIENTypaxX MSICHBIX MPOAYKTOB MOBBIMICHHON MTUIIEBON 1 OMOIOTHYECKON [IEHHOCTH.

KuroueBble c10Ba: KolareHcoIepIKalee Chphe, He3aMEHUMbIE aMIHOKHUCIIOTHI, aMUHOKHUCIIOTHBIN CKOp, HHACKC He-
3aMEHUMBIX aMHHOKHUCIIOT, KO3()GUIIMEHT YTHIUTAPHOCTH aMHHOKHUCIOTHOTO COCTaBa, MOKA3aTelb COMOCTABUMON H30bI-
TOYHOCTHU

Jlisi ntMTHPOBaHMsI: AMUHOKHCIIOTHBIN COCTaB 1 cOalaHCHPOBAaHHOCTD KOJIareHCoAepiKaliiero coipbs / A. B. Menere-
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Ned. — C. 492-503. https://doi.org/10.29235/1817-7204-2018-56-4-492-503

A. V. Meleshchenya, T. A. Savelyeva, S. A. Gordynets, 1. V. Kaltovich

The Institute for Meat and Dairy Industry, the National Academy of Sciences of Belarus, Minsk, Belarus
AMINO-ACID COMPOSITION AND BALANCE OF COLLAGEN CONTAINING RAW MATERIALS

Abstract: A prospective source of additional food protein in the meat industry is collagen-containing raw materials: pork
skin, connective tissue obtained at meat trimming, collagen-containing by-products, etc., which can be used as part of pro-
tein-and-fat emulsions. Collagen emulsions have a wide range of functional properties: moisture and fat retention, foam and
gelling abilities, emulsifying activity, active foam, emulsions and dispersions stabilizers, so they can be used as a technologi-
cal additive in the meat industry. Therefore, the most important task in the process is the complete use of collagen-containing
raw materials with the maximum implementation of its properties. The paper presents the results of studies on determining
the amino acid composition and balance of collagen-containing raw materials: pork skin, beef tendons, lungs, rumen, beef
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lips and ears, pork ears, udder, spleen, omasum, skin, head, feet, caruncle, stomach and intestines of poultry. It was deter-
mined that collagen-containing raw material contains all the essential amino acids: isoleucine, leucine, lysine, methionine
and cysteine, phenylalanine and tyrosine, threonine, valine with the amino acid count in the range of 17.1-185.0 %. At the
same time, a more balanced amino acid composition in comparison with other types of collagen-containing raw materials is
shown by: pork skin, udder, beef lips and trachea, chitterlings, omasum, rumen, lungs and spleen as evidenced by high values
of amino acid score (up to 185 %), essential amino acid index (up to 1.1), utility factor of the amino acid composition (up to
0.84), as well as the approximate values of the comparable redundancy index (0.0007-0.0043). The research results confirm
the prospectiveness of combining muscle and connective tissue proteins in recipes of meat products of high nutritional and
biological value.

Keywords: collagen-containing raw materials, essential amino acids, amino acid score, essential amino acid index, ami-
no acid composition utility ratio, comparable redundancy indicator

For citation: Meliaschenya A. V., Saveleva T. A., Gordynets S. A., Kaltovich I. V. Amino-acid composition and ba-
lance of collagen containing raw materials. Vestsi Natsyyanal nay akademii navuk Belarusi. Seryya agrarnykh navuk = Pro-
ceedings of the National Academy of Sciences of Belarus. Agrarian series, 2018, vol. 56, no 3, pp. 492-503 (in Russian).
https://doi.org/10.29235/1817-7204-2018-56-4-492-503

BBenenue. B Hactosimee BpeMs B MsconepepadarbIBaiomieii IpOMBIIIIEHHOCTH HAMETHIIACh TCH-
JEHIINS 0TKa3a OT MPUMEHEHHUs OEKOB PaCTHTEIBHOTO MPOUCXOXKACHUS TIPU MPOHU3BOACTBE MSICHBIX
W3/, TIPH 3TOM OCOOYIO POJb MPU M3TOTOBICHUH MSICONPOAYKTOB 3aHMMAIOT KUBOTHBIC OCJIKH.
Ux conepikaHue B rOTOBOM MPOAYKTE OIpeJiesisieT OSIKOBYIO U SHEPreTHYECKYI0 IIEHHOCTh BBITyCKa-
eMBIX KOJIOACHBIX m3aenuit u nmorydadpukaros [1-10].

[lepcneKTUBHBIM HCTOYHUKOM JIOIIOJIHUTENBHOIO [0y YE€HHS MUIIEBOT0 OeiKa B MSICHON IIPOMBIILI-
JICHHOCTH SBJISIETCS] KOJUIAr€HCOIepIKaIllee ChIpbe: CBUHAS U ITUYbS MIKYPKa; COCAUHUTENIbHAS TKAHb,
noJyvyaemast IpH )KHJIOBKE Msca; KOJIJIareHCOep Kalie cyOrpoayKThl, KOTOPbIE MOT'YT UCIIOJIb30BaTh-
csl B cOCTaBe OEIIKOBO-KHMPOBBIX 3Myinbcuil. Kosuarenconepikaiiee ChbIpbe SIBISIETCS BBICOKOPECYPC-
HBIM, ¥ 00BEMBI €T0 MPOU3BOJCTBA BapbupytoT ot 10,5 1o 18,5 % k mMacce nepepabaTsiBaeMoro Msica Ha
koctu [11-14].

Hcnonb3oBanue MoOOYHOTO KOJIIATCHCOCPIKAIIECTO ChIPhSI B COCTABE MSICHBIX W3JICIUH TT03BOIIS-
€T HE TOJBKO CHU3UTbH CYHIECTBYIOIINN Ne(UUNT MHUILEBOro OesKa, HO U CIIOCOOCTBYET PaCIIMPEHUIO
ACCOPTHMEHTA U yBEJIMYCHUIO 00beMa BBIIIYCKa BHICOKOKAUECTBEHHBIX MPOJYKTOB C HU3KOH cedecTo-
MMOCTBIO, & TaK)Ke YJIYUllaeT 3KOJIOTHYECKOEe COCTOSIHUE MPUJICraloliuX TEPPUTOPH Msicorepepada-
THIBAIOLIUX NpeanpusTuil [14, 15].

Konnaren urpaeT BakHylo pojib B opranusMe uenoBeka. OH nmpeacTaBiseT co0oi GuOpHIIspHbIi
0enok, GOPMUPYIOLINI KOXKY, CBS3KH, CYXOKHIIUS, KOCTH, XPSIIU, O0OYCIOBIMBAET UX BBICOKHE MPOY-
HOCTHBIE cBoiicTBa. KonnareH o0iaiaeT yHUKaIbHBIM aMUHOKHCIOTHBIM COCTAaBOM, COJCPIKHUT OKOJIO
20 aMHHOKHCIIOT, )KU3HEHHO HEOOXOOUMBIX JJIsI HOPMaJIbHOIO (hyHKIIMOHUPOBAHUSI OpraHU3Ma, sIBJIs-
€TCsl OTHUM M3 HEMHOTHX OCJIKOB, COAEPKALIUX OCTATKU 3- U 4-THAPOKUCTIPOIINHA, & TAK)KE 5S-THIPOK-
CHJIM3MHA B 3HAUUTEJIBHBIX KOJUYECTBAX, YTO CO3/IaET OCHOBY ISl CHIUPAJIM3ALNHU O-Lenedl u nproo-
peTenust oco0oi KoHPOpMauu Mpu OHOCHHTE3e, OIarogapsi KOTopol GOpMHUpYETCsl CTPYKTYpa B BUJIE
TPEXLENOYEYHON CIIUPaIH.

CoeqMHUTENFHO-TKaHHbIe OCNIKM KOJJIAar€HCOACPIKAIIETO ChIPhS MOJIOKHUTEIBLHO BIHUSIOT Ha CO-
KOBBIJICJICHUE U JIBUTATECIbHYIO (DYHKIIMIO JKEITYAKA U KUIICYHNKA, KOJIJIATeH TaK)Ke SBIISICTCS HCTOY-
HUKOM HaTypaJIbHBIX BOJIOKOH, IIOJIE3HBIX [UISl 310poBbsi. Kpome TOro, KojareH BBINOJHSET Takue
JKU3HEHHO BaXkHble (DyHKLMU B OPTaHU3Me, KaK 3allMTHAs, BOCCTAHABIMBAIOIIAs, MOAICPKUBAIOLIA,
yIIy4lllaeT 3JaCTUYHOCTh KOxkH [16—19].

[IpenMymecTBOM HMCIOJIB30BAHUS KOJJIANCHCOACPHKAIIETO CHIPbS B COCTABE MSCHBIX M3ACTUH
SIBJISIETCSL TO, YTO KOJUJIAreH 00JafacT PsiIoM MOJOKUTEIbHBIX OMOJIOTHYEeCKUX M (OyHKIIHOHATBHBIX
CBONCTB: BBICOKOW BJIATOCBSI3bIBAOIICH, BJIArOYACPKUBAIOIICH M TEKCTypooOpasyroliei crnoco0-
HOCTBIO. V3MeHeHHue KoJJlareHa Mpu TEIUIOBOW 00pabOTKe UTpaeT MOJIOKHUTEIBbHYIO pOJib, TaK Kak
Hocje JeNOoIMMEPU3aluy OH IIepeBapuBaeTCs JIydlle, a IIITUH, IepeXos B BOJHBIN pacTBOp, 00-
pasyeT NUTaTeNabHbIi OyJbOH, 3aCTYJHEBAIOIINI NPU OXJIAXKICHUHU U CBA3BIBAIOIUN 3HAYUTEIIBHOE
KOJINYECTBO BOBI.

U3 kosnmareHconepskalero Chlpbs MOIy4YaloT OEIKOBbIE CTa0MIN3aTOPhl B BUAE BOJHO-KOJLIAre-
HOBBIX OMYJIbCHU, UX UCTIONB3YIOT KaK 3aMEHY MSICHOTO CHIPBSl B HEKOTOPBIX BHAaX KOJIOACHBIX U3/e-
nuii. CBUHAA IIKYpKa B CBOEM coCTaBe colepkuT 110 30 % coeAMHUTENbHOTKaHHBIX OENKOB (KoJia-
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reHa), TO3TOMY CIIOCO0HAa CO3/IaBaTh OCITKOBBIE THAPOIHU3ATHI (renn) ¢ S—10-KpaTHBIM KOJTUYECTBOM
BoAwI [16-20].

KonnareHoBeie smMynbcuy 00JaAal0T MHUPOKUM KOMIUIEKCOM (YHKIIMOHAIBHBIX CBOWCTB: BIaro-
U JKAPOYIepKUBAIOILEH, IEHO- U refieo0pasyrouell ciocoOHOCTAMH, SMYJIbIHPYIOLIEH aKTUBHOCTEIO,
SIBJISIFOTCSI aKTUBHBIMM CTaOMIIM3aTOPaMU II€H, SMYJIbCUN U IUCIEPCUi, Onarogapst 4eMy MOT'YT ObITh
WCTIOJTB30BaHbI B KAYECTBE TEXHOJOTHYECKON JOOABKH B MscCOIEpepadaThIBaIONIEl MTPOMBIIIIEHHOCTH
KaK HaIlOJIHUTEIH WJIU ChIphE MPH MPOU3BOJCTBE BapPCHBIX M MOJYKOMYEHBIX Koj0ac, capienek, Msic-
HBIX XJIe00B U pyOsieHbIX monydadbpukaToB. [losToMy BaykHeiIel 3agaueil B TEXHOJIOTHIECKOM TIPO-
Lecce BJISACTCS TOJIHOE HCIOJIb30BAaHUE KOJJIAaICHCOACPIKAIIETO ChIPhsl ¢ MAKCUMAaJIBHON peau3anueit
ero cBoicTB [3-5, 16-20].

B T0 e Bpems moOouHOE KOJJIareHCOAepIKaIlee ChIpbe B HACTOAIIEE BPeMS HEIOCTATOYHO BOC-
TpeOOBaHO B MUILEBON MHAYCTPUHU, HECMOTPSI Ha TO UTO COCTABISICT 3HAYMTEIBHYIO JOJI0 OT OOIIei
Macchl OEJIOKCOIEPKAIUX PECYPCOB KUBOTHOTO MPOUCXOKICHUS, B CBSI3U C MaJIOW H3YUYCHHOCTBIO
OTICNBHBIX €ro0 BHJOB. B CBS3M ¢ BBILIEH3JI0KEHHBIM JOCTATOYHO AKTYaJbHBIM BOIIPOCOM SIBIISIETCS
n3ydeHue OMOIOrn4eCcKON IEHHOCTH KOJIJIar€HCOIEPKAILETO ChIPhs, @ TAK)KE ONPE/IeJIEHUE IIEPCIIEKTHUB
€ro UCIOJIb30BAHMS B COCTABE MSICHBIX M3JIEITHIl.

Lenb uccnenoBanmii — onpeeseHne aMUHOKUCIOTHOTO COCTaBa U cOaJlaHCHPOBaHHOCTH KOJIJIareH-
COJIEPIKAIIIETO CHIPbS, a TAaK)KE U3yUEHHE NEPCIEKTUB HCIIOJIb30BAHMS JAHHOTO CHIPBS B COCTABE MSICO-
MIPOAYKTOB.

MarepuaJbl 1 METOABI HCCJIeA0BAaHUIA. cciienoBaHus IPOBEACHBI B OTAEIEC TEXHOJIOTHA MACHBIX
npoaykToB PYII «MHCTUTYT MsCO-MOIOYHOM mpombliieHHOcTH» B 2018 1. MaTtepuainbl uccienona-
HUN — OMONOrnyeckasi IEHHOCTh KOJIJIAreHCOISPKAIIETO ChIPbs: CBUHOM IIKYPKH, CYXOXKHJIUN TOBS-
KbHX, JErKUX, pyOua, ry0 U yIel roBskbUX, YIIEH CBUHBIX, BBIMCHH, CEJIC3CHKH, KHUKKH, LIIKYPKH,
r'0JI0B, HOT, I'Pe0HsI, JKeJIyAKa U KUILIOK NTULEL. MeToxnbl uccaeoBaHuil: CTaHapTHBIE METObI UCClIe-
JIOBaHMH MMOKa3areseil KauecTBa MUIEBBIX MPOAYKTOB'.

OO6pa31pl KOMIareHCOAEPIKAIIEro ChIPhs (CBUHOM IIKYPKH) OTOOpaHBI ISl ONIpeesICHHs] COAepIKa-
HUSI He3aMEHUMBIX aMUHOKHUCIOT Ha OAO «MuHcknii MmsicokomOuHaTy. [Ipu pacueTe mokasareneit 6mo-
JIOTMYECKON HEHHOCTH (AMMHOKHUCIIOTHBIX CKOPOB 110 BCEM HE3aMEHUMBIM aMHHOKHUCIIOTaM, HHIEKCOB
HE3aMEHUMBIX aMUHOKHUCIIOT, KOOQ(PUINEHTOB yTHINTAPHOCTH aMUHOKHCIIOTHOTO COCTaBa, MoKasare-
Jie comocTaBUMOW M30BITOYHOCTH M YTUIUTAPHOCTH HE3aMEHUMBIX aMHUHOKHCIIOT) TOBSKBUX CYXO-
KUIHH, TETKUX, pyOua, roBsSKbUX I'y0 U YIIel, CBUHBIX YIIel, BBIMCHH, CEJIe3€HKU, KHUKKH, LIKYPKH,
roJI0B, HOT, I'PeOHsI, JKeJIyAKa ¥ KHLIOK ITUIBI MCIOIb30BAHbI JaHHBIE CIPABOYHON JIUTEPATYPHI 110
CONlep KaHUI0 He3aMEHUMBIX aMHHOKHUCIIOT B JAHHBIX BUAAX ChIpbs [1, 2, 10, 14, 21].

Pe3yabraTsl n ux o6cy:knaenue. CoBpeMeHHas Hayka O MUTaHUU yTBEPXkKJIAeT, UTo OesoK J0JI-
KEH YJIOBIIETBOPATH MOTPEOHOCTH OpraHu3Ma B aMuUHOKHUCIOTaX (AK) He TOJIBKO MO KOJIHUYECTBY.
OTu BewecTBa JOKHBI IOCTYNATh B ONPEACICHHBIX COOTHOLICHHUSIX MEXKY COOO0M, TaK KaK aMHUHO-
KHUCJIOTHBIN HucOanaHc MOXKET IPOSBIATHCS B HApyIIEHUU NpoueccoB Metabonusma. [lokaszarenem,
XapaKTepU3YIOMKUM OHOJIOTHYECKYIO IEHHOCTh OeliKa, SIBISIeTCS aMUHOKHCIOTHBIN ckop. Pe3ymnbra-
THI pacyeTa aMHUHOKHCIOTHBIX CKOPOB HE3aMEHUMBIX aMHUHOKHUCIIOT Pa3JIMYHbIX BUJIOB CHIPbS Mpe-
CTaBJIeHBI B Tab. 1.

OmnpeneneHo, YTO aMMHOKHUCIOTHBIE CKOPbI OTIEIBHBIX BUJOB KOJJIAI€HCOAEPIKAILIEIO ChIPhS I10
HEKOTOPBIM HE3aMEHUMBIM aMHUHOKHCIIOTaM HaXOJsTCsl HA I0CTaTOYHO BHICOKOM YPOBHE:

cenezenku — ot 170,9 no 185,0 % (1o nu3uHy U U30NEHLINHY);

néexux — ot 112,0 no 153,3 % (mo neiinuny, 1M3uny, GeHNUIaTaHUHY U THPO3UHY, TPEOHHUHY, BAINHY);

WIKYPKU C8UHOU, pyoya, 2yo 2ossicoux, kudcku — ot 105,5 no 154,5 % (no nusuny);

kyopsasku ceurnoii — ot 105,0 no 116,4 % (o neliuuny, 1u3uny, GeHUIAJAHUHY U THPO3UHY, TPEO-
Himy);

mpaxeu — 103,3 % (o peHunaIaHUHY U TUPO3UHY).

! Aurumnosa JI. B, Tnorosa U. A., Poros . A. MeTobl uccienoBanust Msica U MSICHBIX TpoaykToB. — M. : Koioc, 2001. —
376 c.; Meton 1o onpeaeieHI0 aMUHOKHCIIOT B MMPOJYKTaX MUTAHUS C IOMOUIBIO BBICOKOA((MEKTUBHOU KUIKOCTHOM XPO-
matorpadun : MBU MH 1363-2000, ytB. ['n. canuTap. Bpadom Pecr. benapycs 14.07.2000. — Munck : [0. u.], 2000. — 23 c.
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YCTaHOBIIEHO, YTO aMUHOKHCIOTHBIN CKOp JIETKUX, pyOIa, Tpaxeu, MKYPKH CBHHOM, CYXOXKUITAN
TOBSDKBUX, IIKYPKH, FOJIOB, HOI' U TPEOHS MTHIIBI JIUMUTUPOBAH 110 CYMME CEPOCOJICPIKAIUX aMUHO-
KUCIIOT MeTnoHWHa W muctenHa (17,1-91,4 %); ymeil roBsiKbUX, KHMKKH, BBIMEHH — TI0 M30JICHITH-
Hy (50,0-72,5 %); ry6 roBsoxkpux — 1o BajnuHy (72,0 %); cene3eHku — 1o (peHUJIaJJaHUHY U TUPO3HHY
(75,0 %); B TO BpeMsi KaK B MSCHOM ChIPbE OTCYTCTBYIOT JIUMHUTHPYIOIINE OHOJIOTHYECKYIO IIEHHOCTh
HE3aMEHHMBbIC AaMUHOKHCIIOTHI.

BeIsiBiIeHO, 94TO TI0 CyMME HE3aMEHHMbBIX aMUHOKHUCIIOT HAU0OJIee MPUOJIMKEHBI K TOBSIIMHE U CBU-
auHe nérkue (41,4 Mr/100 T), KOTOpbIE MPEBOCXOAAT MSCO IBITLIAT-OPOHIEPOB U COEBBIH OEIOK IO
JAaHHOMY ToKa3arento — Ha 4,6 u 46,3 % coorBeTcTBeHHO. CONMEepikaHNE HE3AMEHUMBIX aMHUHOKHUCIIOT
B Celle3eHKe MPUOIIMIKEHO K MsICy HBIUIAT-Opoitiepos (38,5 mr/100 1), a B KyApsiBKe CBUHOMN, KHUXKKE,
pyO1ie, Ty6ax TOBSIKBUX W Tpaxee MPEBOCXOMUT COeBBINA Oenok Ha 6,0-25,1 %. YcraHoBmeHO, 9TO 1O
CyMME HE3aMEHUMBIX aMUHOKHUCIIOT IIKYPKa CBUHAS IIPEBBIIIACT YIIH U CyXOKUJIUS TOBSIKBU, BBIMS,
a TakXe MKYPKY, TOJOBBI, HOT'H U Tpe0eHb NTHIlH Ha 1,6—48,3 %.

YcTaHOBIIEHO, UTO TIO COACPIKAHUIO M30JICHIIMHA JIETKUE U KyApsIBKa CBUHAS MPHOJIMKEHBI K MsICy
b T-0poitnepos (3,7 1 3,9 /100 T COOTBETCTBEHHO), a CeJie3eHKa MPEBOCXOAUT TOBSIUHY, CBHHIHY
U MSICO LBIUIAT-OpoitiepoB B 1,5-1,9 paza. 1o coaepkanuto JieliinHa KyApsiBKa MPUOJIMIKEHa K CBHU-
Hure (7,6 1/100 1), a n€rkue MpeBOCXOAAT MscHOE cbipbe Ha 13,2-19.4 %. KHmkka 1o colep:kaHUro
JIN3WHA TIPEBOCXOINUT TOBAIMHY U CBUHUHY Ha 4,9—6,3 % u mpulbnmkeHa K MsCy IBITIIAT-Opoiiinepos
(8,5 /100 1), a cene3eHka NPEBOCXOAUT MsICHOE Chipbe Ha 8,1-17,5 %. [lo conepkanuio (heHumamaHm-
Ha U THPO3MHA JETKHUE MPEBOCXOIAT FOBAINHY, CBUHUHY U MsICO LBIIIAT-Opoiinepos Ha 16,5-31,4 %,
a KyJIpsBKa MpHOIMKeHa K MSCY TBIIIsAT-0poiiepos (6,9 1/100 r).

OmnpeneneHo, 4To JErkue MPEeBOCXOAAT MSCHOE ChIPbE 10 COAEpXkKaHUI0 TpeoHHHa Ha 2,1-17,1 %,
KyapsiBka Ha 2,4 % TpeBbIIaeT TOBAAMHY W MPUOIMIKEHA K MsCY HBIIIAT-Opoitnepos (4,2 1/100 1),
a KHIDKKa 10 COICPKaHUI0 JaHHOW HE3aMEHUMOUM aMUHOKHUCIIOTHI TpUOInxkeHa k rosaune (3,9 /100 r).

BrrsiBiieHO, 9TO 10 COMEpKAHWIO BallMHA JIETKHE MTPEBHINIAIOT TOBSIMHY U MSICO IBITLIST-Opoiie-
poB Ha 5,7-19,2 % u comepkaT Takoe K€ KOIMYECTBO JaHHOM He3aMEHUMON aMUHOKHUCIIOTHI, KaK U CBH-
HuHa (5,6 1/100 1), a KyApsBKa U cele3eHKa — KaK | MsCOo IBIISIT-0poiinepos (4,7 /100 1). B mkypke
CBUHOU cofieprkanue BaanHa Ha 6,4 % TpeBBIIaeT CoAepKaHne TaHHOH HE3aMEHUMON aMUHOKHCIIOTHI
B MsICE LIBIISIT-0poiiyiepoB 1 mpudinxeHo K ropsgune (5,0 r/100 r).

YcTaHOBIIEHO, YTO IMIKYpKa CBHHAS IMPEBOCXOIUT APYTHE BHUJBI KOJJIATCHCOAEPIKAIIETO CHIPhS IO
COZICPIKAHUIO HE3aMEHUMBIX aMHUHOKHUCIIOT:

memuoHura u yucmeuna — ua 37,5-83,3 % (MKypKy, TOJIOBBI, HOTH ¥ TPeOEHb MTHUIIHI);

séanuna — Ha 6,4-233,3 % (pyOel, KyIpsSBKY CBUHYIO, TPAXCIO, YIIIU, TYOBI M CyXOXKHUIUS TOBSIKBH,
KHUXXKY, BBIMSI, CEJI€3€HKY, IIKYPKY, TOJIOBBI, HOTH U TPeOSHB MTHUIIH);

usonetiyuna — Ha 4,4-33,3 % (ymu TOBSKbHU, BBIMS, IIKYPKY, TOJIOBBI, HOTH U TPEOEHB MTHIIBI);

mpeonuna —Ha 3,6-31,8 % (yImu u CyXOKUJIHs TOBSDKBH, HIKYPKY, TOJIOBBI, HOT'H ¥ TPeOEHb NTHIIBI);

netiyuna —Ha 2,2—42.4 % (ymm 1 CyXO>KUIHsI TOBSDKBH, IIKYPKY, TOJIOBbL, HOTU U TPeOCHb ITHLIBI);
ausuna — Ha 1,7-168,2 % (py0el, Tpaxero, YyIIu U CYXOXKHIIMS TOBSIKbU, BBIMS, MIKYPKY, T'OJIOBBI,
HOTHY ¥ TPEOCHB MITHUIIBI).

Omnpeneneno, 9TO KOJIareHCOepIKaIIee ChIPhe IIPEBOCXOIUT COEBHIN OEJIOK 10 COepKaHnuIo0 He3a-
MEHUMBIX aMHUHOKHCJIIOT:

ausuna —Ha 235,7 % (cenesenka), 203,6 % (xkamxka), 128,6 % (KyapsBKa CBUHAS U TYOBI TOBSKBH),
125,0 % (nérkue), 110,7 % (mkypka csunas), 107,1 % (py6emn), 75,0 % (Bbims1), 67,9 % (royoBbI NTH-
1bl), 53,6 % (rpaxes), 50,0 % (ymu roBsixen), 46,4 % (rpeders nruibl), 32,1 % (Horu nrumsl), 17,9 %
(IKypKa ITHUIBL);

usonetiyurna — Ha 1387 % (ceneszenka), 25,8 % (kyapsBka cBuHas), 19,4 % (irerkue), 9,7 % (pyoden),
3.2 % (Tpaxes);

mpeonuna — Ha 100 % (né€rkue), 75,0 % (kyapsBka cBuHas), 62,5 % (kHmwxkka), 58,3 % (Tpaxes),
45,8 % (pyben), 37,5 % (cenezenka), 25,0 % (ryosl roBskbn), 20,8 % (MIKypKa cBUHAs U BbIMs), 16,7 %
(ronoBel iTH1IB), 12,5 % (IKypKa U HOTH NITULBL), 4,2 % (CYyXOXKUIUS TOBSKbN);

neuyuna — Ha 83,0 % (n€rkume), 61,7 % (xkynpsiBka cBuHas), 29,8 % (cenezenka), 27,7 % (pyden),
21,3 % (Tpaxes u Ty0ObI roBsIKBH), 17,0 % (KHUKKA);

sanuna — Ha 24,4 % (nérxue), 11,1 % (mkypka cBuHas), 4,4 % (KynpsiBKa CBUHAS U CEJIE3€HKA);
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Genunananuna u muposuna —Ha 19,5 % (nérxue);

MemuoHuHa u yucmeuna — Ha 6,5 % (kHuxka), 3,2 % (nérxue).

Jnst XxapakTepucTUKH OHOJOTMYECKOM LEHHOCTH KOJIAar€HCOAEPIKAIIETO ChIPbS HCIOJIb30BAIIN
JIOTIOJTHUTENIbHBIE KPUTEPUH — MHAECKC HE3aMEHUMBIX aMHHOKHCIIOT, TTOKa3aTeln yTHINTApHOCTH He-
3aMEHUMBIX AMHUHOKHCIOT, KO3()(QULIHUEHT YyTUIUTAPHOCTH aMHHOKHCIOTHOTO COCTaBa M IOKa3aTelb
COTIOCTaBUMOM M30BITOYHOCTH. B Tabi. 2 u Ha puc. 1, 2 nmpeacTaBieHbl JaHHBIC 110 pacueTy aMHHOKHC-
JIOTHOHM cOaTaHCUPOBAHHOCTH OCIIKOB Pa3IMYHBIX BUAOB MICHOT'O M KOJIJIAr €HCOACPIKAIIETO ChIPhSI.

Kak cBunerenscTBYIOT AaHHbIEe Ta01. 2, Hanboee BHICOKME 3HAYCHUSI MHIEKCA HE3aMEHUMBIX aMU-
HOKHCJIOT, PUOIMKEHHBIE K TOBSIIMHE, CBMHUHE U MSCY IBIIIISAT-OpOHIIepOB, UMEIOT JETKHE U Celie-
3eHka (1,1), koTopsle mpeBbILatoT 3TanoH Ha 0,1. B To e Bpemsi HHIEKC HE3aMEHUMBIX aMUHOKHCIIOT
NETKUX, CeNe3eHKH, pyOIla, Ky ApSIBKH CBHUHOM, KHHUKKH, TpPaxeH, I'y0 TOBSKbUX MPEBbIIIACT JaHHBIH
nokasaresb aJis coeBoro Oenka Ha 0,02—0,32, 4To cCBUAETENBCTBYET O OOJIee BHICOKOW cOalaHCHPOBaH-
HOCTH X aMMHOKHUCIIOTHOT'O COCTaBa.

YcTaHoBieHO, 4TO 3HaYeHHE KO3((UIMEHTa YTUIUTApPHOCTH aMUHOKHCIOTHOIO cocTaBa Tyl
W yIel roBsykpux, a Takxke tpaxen (0,82—0,84) mHaxonuTcs Ha ypoBHE 3HAaYCHUH AaHHBIX MOKa3aTe-
Jiel U1 TOBSIAMHBI, CBUHUHBI M Msica UBIIAT-Opoiinepos (0,82—0,86) u nmpeBbIIaeT coeBblil OenoK Ha
0,19-0,21. B TO e Bpemsi KOOQPHUIIMEHT yTHIMTAPHOCTH aMHHOKHCIIOTHOTO COCTaBa JIETKUX, pyona,
CEeJIC3eHKH, KHIDKKH, BRIMEHHU Tak>)Ke TIPEBBITIIACT NaHHBIA MTOKa3aTehb Il coeBoro 6enka aa 0,05-0,14.

Omnpenenenne mokaszaresis U30BITOYHOCTH CO-
JeprKaHUsl HE3aMEHUMBIX aMHUHOKHUCIIOT, KOTOPBIH
JUISL «UJIealibHOro» Oeka paBeH HYIIo, TI0Ka3ao,
YTO KOJJIAareHCOJEprKallee ChIpbe XapaKTepu3yeT-
sl IPUONMKEHHBIM K 9TaJIOHY 3HAYEHUEM JAaHHOTO
nokazarens (0,0007—0,0080) B oTinyue OT TroBs-

TaO0nuuna 2. AMHHOKHCJIOTHASA
c0a1aHCUPOBAHHOCTH 0€JIKOB Pa3JIHYHBIX BU/IOB CHIPbSI

Table 2. Amino acid balance of proteins
of various types of raw materials

JUHBI, CBUHUHBI, Msica LBILIAT-Opoiiiaepos (5,76— Mngexe | Kosgpuumenr | o= =
7,83) u coeBoro Oenka (21,2), 4TO CBUACTEIBLCTBYET Buz coipea i o | asHoRIEROT. COgOCTaB"Moﬁ
0 00JIee MOITHOM MCIIONB30BAHUM BCEX HE3aMEHU- kicaor | morococrapa | "MTOTHOCT
MBIX AMHHOKHCIIOT, BXO/UIIIMX B COCTAB JAHHOro | DTaJI0H * 1 1 0
CBIPbSI, OpPraHM3MOM YelOBeKa M IOATBepkgaer |loBaauHa 1,18 0,86 5,76
NEpPCTEKTHBHOCT  KOMOMHMPOBAHMSI COequHM- | CBUHMHA 1,19 0,86 5,89
TeIbHBIX U MBILICYHBIX OCIIKOB B pelenTypax Msc- | Lpiira- 116 0,82 7.83
HBIX ITPOIYKTOB ISl GOJIEE MOJHOTO YCBOEHHS He- Opofiniepet
3aMEHUMBIX AMUHOKHCIIOT OPTaHU3MOM. Coenuiii benox 0,78 0.63 21,2
B pesyibTare aHalu3a JaHHBIX, IPEACTaBieH-  |LYOC! 0.90 0,75 0,0012
HBIX Ha PUC. 2, 3, YCTAHOBJIEHO, YTO IO IOKA3aTe- Jlerkue 110 0,77 0,0010
JI0 YTHINTAPHOCTH HE3aMEHHMbIC AMHHOKUCIIO- | CSTC3CHKA 1,10 0,68 0,0016
THI HCCIIEIyeMbIX BHIOB KOJIArCHCOepkKamero | yApisKa ceunas | 0.90 0,48 0,0038
CHIPbS MOHO PACIIONOKHTD B ClEAylomiei yopr- | [Paxes 0,80 0,83 0,0007
BaKOLIEH MOCIIEN0BATENBHOCTH: Yiuu rosKbI 0,60 0,82 0,0008
WIKYpKA ~ C6UHAA: METHOHHH + IHCTeHH |1 YOb! TOBIKbH 0,80 0,84 0,0007
(100,0 %) — denunananun + Tuposun (58,0 %) —  |Kuuwxkka 0,90 0,76 0,0011
usoneiuun (55,0 %) — neiuun (49,0 %) — tpeo- | Briva 0,70 0,70 0,0015
uuH (45,0 %) — Banuu (33,0 %) — ausun (30,0 %); | LIxypka ceunas 0,70 0,45 0,0043
pyobey: metronnn + mucrenn (100,0 %) — Ba- | Cyxoxumms 0,50 0,31 0,0080
mH  (86,0%) —  neiimuH,  w3onmeinmm  |[LOPTKRH
(77,0 %) — Ttpeonun (75,0 %) — deHuaananun + IxypKa nTae! 0,40 0,35 0,0065
TrposuH (67,0 %) — musu (62,0 %); l'onoBe! nTHIIBI 0,50 0,33 0,0071
néekue: MetnonnH + uctenH (100 %) — m3o- | HOTH ITHIEI 0,50 0.42 0,0048
neiimme (99,0 %) — BammH (82,0%) — mmsum LD pebeHb NTHLEI 0.40 0,34 0,0068

(80,0%) — tpeonun (76,0%) — einuH

(74,0 %) — denmnananus + tuposus (60,0 %);
cenesenxa:  (pCHHIANAHWH +  THPO3HH

(100,0 %) — tpeonun (91,0 %) — neduuH

* XHMMHYECKUH COCTaB M DHEpreTHyYecKas IEHHOCTh
MUIIEBBIX NPOAYKTOB: crnpaBoyHuk MaxKanca u Yuanoy-
coHa / mep. ¢ aHraI. 6-ro u3x. ; mox obur. pen. A.K. Bary-
puna. — CII6. : TIpodeccus, 2006. — 416 c.
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Puc. 1. Iloxa3arenb YyTHJIMTApHOCTU HE3AMEHUMBIX AMMHOKUCIOT — U301€lyuHd, JAetyuHd, JIU3UHd, MemuoHuHd

U yucmeuna — PA3IUYHBIX BHJOB CHIPBS: @ — TOBAJWHA, CBUHUHA, IBIILIATA-OpoiIepsl, coeBrIi Oemnok, pybern, nérkue,

cene3eHka; b — KyIpsBKa CBUHAs, Tpaxesl, YIIN TOBSKbU, TyObI TOBSIKbH, KHIDKKA, BEIMS; ¢ — IIKYPKa CBUHAS, CYXOXKHIINS
TOBSKBH, IIKYPKa, FOJIOBBI, HOTU U I'PEOEHb MTUIIBI

Fig. 1. Utility indicator of essential amino acids — isoleucine, leucine, lysine, methionine and cysteine — of various types of raw

materials: a — beef, pork, broiler chickens, soy protein, rumen, lungs, spleen; b — chitterlings, trachea, beef ears, beef lips,
omasum, udder; ¢ — pork skin, beef tendons, skin, head, legs and caruncle of poultry



Becui HanpisnanbHaii akagpmii HaByk Benapyci. Cepois arpapusix Hasyk. 2018. T. 56. Ne4., C. 492-503 499

@ 100 100

90

] rossauna
B CaunuHa

[ ] UbinnaTa-6poiinepsl

[ ] Coesbiit 6enok
Il PyGeu
] Nérkune

B Cenesenka

70

50

[Tokasatesib yTUAnMTapHocTu, %

30 -
DeHunanaHnH+TUPO3NH TpeoHnH BanuH
@ 100
95 % [ Kynpsiska cBuHas
90 ’77 B Tpaxes
84 84
- 79 8 [ ] Vuwm rossixbu
3 77
5 75 74 7 [ ] Ty6bl roBsxXbM
z 69 i 69
g 70 B Kukka
=
=
g 58 [ ] Bbims
0
=
&
@ ,
% 50 T
= 42
30 - : ‘
DeHnNanaHuH+TUPO3NH TpeoHuH BanuH

[ Wikypka ceunas

®

B Cyxoxunus roBsxbu

(o2}
o
2]
S8
oy
BN

50 [ ] LWikypka nTuup!

[ ] ronosbi Nl

S
o
|

B Horw nTuu!
[ Mpe6ensb nTuupl

20

[Tokasatesib yTUAMTapHocTu, %

DeHNNanaHuH+TUPO3NH TpeoHuH BanuH

Puc. 2. TlokazaTenb YTHIWTAPHOCTH HE3AMCHHMBIX aAMUHOKHUCIOT — (QeHUNalianuna u mupo3uHd, MmMpPeoHuHa,
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b — KyapsiBKa CBHHAs, Tpaxesl, yIIA TOBSKbH, TYOBl TOBSKBH, KHIDKKA, BBIMS; ¢ — IIKYPKa CBHHAS, CYXOXHJIHS TOBSIKBH,
IIKYpKa, TOJIOBBI, HOTU U TPeOeHb NTHIIBI

Fig. 2. Utility indicator of essential amino acids — phenylalanine, tyrosine, threonine and valine — of various types of raw
materials: a — beef, pork, broiler chickens, soy protein, rumen, lungs, spleen; b — chitterlings, trachea, beef ears, beef lips,
omasum, udder; ¢ — pork skin, beef tendons, skin, head, legs and caruncle of poultry
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(86,0 %) — metuonun + nucrteun (85,0 %) — Bamun (80,0 %) — nusun (44,0 %) — wusonehuH
(41,0 %);

Kyopsaeka ceunasn: metuonuH + nucrend (100,0 %) — BaxuH (52,0 %) — uzoneinux (50,0 %) — Tpe-
oHuH (46,0 %) — neiiuun (45,0 %) — ¢enunananuH + THpo3uH, Tu3uH (42,0 %);

mpaxes: metnonnH + mucrtend (100,0 %) — mmsun (91,0 %) — wuzoneinun (89,0 %) — nedunn
(88,0 %) — BanuHn (83,0 %) — TpeonuHn (75,0 %) — dbenunananun + tupo3ut (69,0 %);

yuu eossaxcwvu. w3onewtud (100,0 %) — tpeonun (95,0 %) — neituH (88,0 %) — METHOHUH + 1H-
creuH (80,0 %) — denunananuu + tuposut (79,0 %) — Banus (77,0 %) — nusun (69,0 %);

eyouvt eossaicou: BamuH (100,0 %) — TpeonuH, m3oneinuH (96,0 %) — METHOHWH + ITUCTEHH
(90,0 %) — neiinun (88,0 %) — denwmnananun + Tuposut (77,0 %) — nusun (62,0 %);

kuuoicka: w3onednuH (100,0 %) — nediuue (92,0 %) — BanuH, (eHUNATAHWH + THUPO3HH
(84,0 %) — meTtnonun + rucrend (77,0 %) — tpeonuns (74,0 %) — nususn (47,0 %);

evims: nzonernuH (100,0 %) — mernonuH + nucreut (83,0 %) — neiiuun (74,0 %) — ¢enmiana-
HuH + Tuposud (71,0 %) — tpeonun (69,0 %) — BanuH (58,0 %) — mu3uH (56,0 %);

cyxoorcunus 206saxcou. MeTuoHnH + nucrenH (100,0 %) — musun (46,0 %) — wn3oneduuH
(30,0 %) — Tpeonun (29,0 %) — nevinmu (28,0 %) — dennnaranuH + TuposuH (27,0 %) — BanuH
(21,0 %);

wKypka nmuysl: MetTuoHuH + nucrend (100,0 %) — Bamu# (57,0 %) — neiiuuH (36,0 %) — u3omneii-
uuH (34,0 %) — nusud (29,0 %) — dpenunananun + tuposut (27,0 %) — tpeonuH (25,0 %);

2o0106bl nmuywl: MeTuoHuH + ructenH (100,0 %) — Banun (48,0 %) — uzoneiinux (35,0 %) — nei-
uuH (33,0 %) — tpeonun (29,0 %) — dhenunnananut + tupo3ud (28,0 %) — nusus (23,0 %);

Hoeu nmuysl: MetuoHnH + 1uctenH (100,0 %) — Bamua (67,0 %) — uW30JEHIUH, JCHIIMH
(46,0 %) — tpeonun, nusuH (34,0 %) — ¢ermnananux + Tuposus (30,0 %);

epebenv nmuywi: MmetrnonuH + nuctenH (100,0 %) — Banus (50,0 %) — uzoneiinun (38,0 %) — nei-
uuH (34,0 %) — Tpeonud (29,0 %) — dbenmnananun + Trpo3uH (28,0 %) — muzuH (23,0 %).

OmnpenesneHo, 4To MOKa3aTeNd YTUIMTAPHOCTH HE3aMEHIUMbIX aMHUHOKHUCIIOT KOJIJIareHcoieprKaie-
T'O CBIPBS TPEBOCXOMISIT MSICHOE ChIPbE:

— o nu3unHy: Ha 9,3-31,6 % — rOBAIMHY, CBUHUHY U MSICO LBITUISAT-OpoiiiepoB (JIErKKe U Tpaxes),
Ha 2,6-9,6 % — MsACO UBIIIAT-OpoiiniepoB (pyOelw, YIIu U TyObl TOBSKbH);

— TI0 MeTHOHUHY U ITUCTEeUHY: Ha §8,6—14,6 % — TOBSIAUHY U MACO IBITUIAT-OpoiiiepoB (pyoer, Iér-
KUe, KyIpsiBKa CBUHAs, Tpaxes, IKypKa CBUHAs, CYXOXKIJIHS TOBSDKBH, IIIKYpPKa, TOJIOBBI, HOTH U T'pe-
6enp nTuibl), Ha 4,6 % — roBsANHY (TyObI TOBSIKBH);

— 10 TpeoHHHY: Ha 3,4—12.4 % — CBUHUHY U MCO LBIILIAT-OPONHIIEpPOB (CeNe3eHKa, Y1 U TYObI T'0o-
BSIKBH);

— mo BanuHy: Ha 3,3-8,1 % — roBsiAMHY ¥ CBUHUHY (I'YOBI TOBSIKBH);

— 10 U3oNeHuHy: Ha 2,6—14,2 % — roBsiauHy, CBUHUHY U MACO LBILIAT-OpoisiepoB (é€rkue, ymmu
TOBSDKBH, KHIDKKA, BBIMS), Ha 3,2—10,2 % — cBUHUHY (Tpaxest U TYObl TOBSIKBH);

— 1o ¢peHmwIaJaHuHy U TUPO3UHY: Ha 1,2 % — roBsiauHy (yiuu rosoksn), Ha 0,5 % — rosiiuny, CBU-
HUHY ¥ MSICO IBITUIAT-OpONHIIEpPOB (CeNe3eHKa U KHUKKA);

— 1o jeiuuny: Ha 0,6 % — MsCO UBIIIAT-OpONIICPOB (KHIKKA).

BbisiBII€HO, YTO TMOKA3aTeN YTUIUTAPHOCTH HE3aMEHHMbBIX aMUHOKHCIIOT KOJUIAT€HCOePKAIIETO
CBIPBSI TPEBOCXOAST COEBBIN OENOK:

— TI0 METHOHUHY U ITUCTenHY — Ha 19,5-42.5 % (py0Oern, nérkue, cenesenka, KyIpsiBKa CBUHAs, Tpa-
Xesl, YIIU U TYObl TOBSIKBU, KHUKKA, BBIMS, IKYPKA CBUHAS, CyXOXKHIIUN TOBSIKBUX, ITKYPKH, TOJIOB,
HOT ¥ TPEOHS MTHUIIHI);

— mo u3oneinuny — Ha 11,3-34,3 % (pyOert, i€rkue, Tpaxes, yIlid ¥ T'yObl TOBSIKbH, KHH)KKA, BEIMSI);

— 10 TpeoHuHyY — Ha 6,2—11,2 % (cene3eHka, ymu u ryoObl TOBSKbH);

— no peHuaNaHuHy U THPO3UHY — Ha 2,3—60,3 % (pyOer, JI€rkue, cele3eHKa, Ky IpsiBKa CBHHAS,
Tpaxes, yIIId U TYOBbI TOBSKbH, KHKKA, BEIMS, IIKYyPKa CBHHAS);

— 1o neinuny —Ha 1,1-16,1 % (py0Oen, cenezenka, Tpaxes, yIu 1 ryObl TOBSIKbH, KHUKKA);

— mo BanuHy — Ha 0,4-43.4 % (pyOer, n€rkue, cene3eHka, Tpaxes, yIId U r'yObl TOBS)KbU, KHIKKA,
BBIMSI, IIIKYyPKa W HOT'H TITHIBI).
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OnpezneneHo, 4YTO CBUHAS IIKYpPKa MIPEBOCXOAUT APYTUE BUABI KOJJIATEHCOAEPKAILETO ChIPbS 110
MOKA3aTeI0 YTHINTAPHOCTH CIEAYIOMHNX He3aMEHUMbIX aMUHOKHCIIOT:

no memuonuny u yucmeury — Ha 16,0-31,0 % (KyIpsBKY CBUHYIO, CyXOKMJINS TOBSKBH, IIKYPKY,
T'OJIOBBI, HOTU ¥ I'PEOCHb MTHUIIBI);

no éanuny —Ha 12,0 % (CyX0XXUIUS FOBSIKbU);

no mpeonuny —Ha 11,0-20,0 % (CyX0KHJIns TOBSIKbH, IIKYPKY, TOJIOBBI, HOTH U I'PeOCHb MITULIBL);

no uzoneuyuny — Ha 5,0-25,0 % (cesnezeHKy, KyaApsBKY CBUHYIO, CyXOXKMJINSI FOBSKbH, LIKYPKY, T'O-
JIOBBI, HOTH U TpeOCHb IITHIHI);

no neuyury — Ha 3,0-21,0 % (KyIapsBKY CBHUHYIO, CYXOXKFJIHS TOBSIKBH, IIKYPKY, TOJIOBBI, HOTH
U TpeOCHB ITHUIIBI).

3akirouenue. Takum o0pa3oM, Ha OCHOBAaHUH MTPOBEJCHHBIX MCCIIEIOBAHUI OMpPEeNIeHO, YTO B CO-
CTaB€ KOJJIAr€HCO/IEPIKAILETO ChIPhs COAEpKATCs BCE HE3aMEHUMble aMUHOKHCIIOTHL: U30JIeHIINH, JIeH-
LUH, TU3UH, METUOHUH U [IUCTEUH, QeHMIaJaHNH U THPO3HH, TPEOHHH, BaJIHH, aMUHOKUCIIOTHBIE CKO-
PBI KOTOPBIX HaxoaaTcs B quana3one 17,1-185,0 %, B ToMm uncie B OTAEIbHBIX BUAAX JAHHOTO CHIPhS Ha
JOCTAaTOYHO BBICOKOM YPOBHE: CBUHOH HIKYPKe, pyOlie, rOBsDKbUX I'y0ax, KHIKKe — oT 105,5 1o 154,5 %
(mo mu3mHY), ceneszenke — ot 170,9 no 185,0 % (1o nmu3uHy U n3onednuny), 1€rkux — ot 112,0 mo 153,3 %
(o nennHYy, TM3uHY, GEeHIITAIaHUHY ¥ THPO3UHY, TPEOHUHY, BAJINHY), CBUHOW KyapsaBke — oT 105,0 mo
116,4 % (no neiuny, 1U3uHY, (peHUIAIAHUHY U THPO3UHY, TpeOHHHY), Tpaxee — 103,3 % (o denn-
JaJaHUHY ¥ THUPO3UHY). B TO ke Bpems OoJiee cOaTaHCUPOBAHHBIM aMHHOKHUCIOTHBIM COCTABOM I10
CPaBHEHHIO C JPYTMMH BHJAAMHU KOJIJIAreHCOAEPIKAILETO ChIPbsI OTIMYAIOTCS CBHHAS IIKYPKA, BBIMS,
TOBSKBU T'YOBI M Tpaxesi, CBUHAsI KyIpsIBKa, KHIDKKA, TOBSDKHUM pyOelr, IErkue, ceie3eHka, O YeM CBHU-
JETEIBCTBYIOT BHICOKHE 3HAUCHHSI aMUHOKHUCIIOTHBIX CKOPOB (10 185 %), nHaeKkca He3aMeHUMBbIX aMU-
HOKHUCIOT (10 1,1), Ko punmenTa yTHIUTApHOCTH aMUHOKHCIIOTHOTO cocTaBa (10 0,84), a Taxxke mpu-
OMMKEHHBIC K ONITUMANIBHOMY 3HAYCHUS IMMOKa3arelis cormocTaBuMoi n3oeirounoctu (0,0007-0,0043),
YTO TIOATBEPIKIAET MEPCIEKTUBHOCT, KOMOMHUPOBAHUSI MBIIICYHBIX U COSMHUTEIHHOTKAHHBIX Oell-
KOB B pELENTYypax MACHBIX MPOIYKTOB MOBHIIIEHHON MUIIEBON U OMOJIOTHYECKOIN IIEHHOCTH.
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