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OBIIASA XAPAKTEPUCTHUKA PABOTBI

AKTYyaJbHOCTb Pa6oTbl. COBPEMEHHBIE TEXHOIOTHH 3aMOPaKHBAHUS
U XOJOAWIBHOTO XPAaHEHHs 3aMOPOKEHHOTO MsCAa PacIoiararoT IIHPOKHM
apCceHaIoOM TEXHHYECKHX CPEACTB M OOJBIINMHU BO3MOXKHOCTSIMU pEaln3alin
Pa3INYHBIX TEXHOJIOTHYECKHX pexuMoB. OIHAKO, HECMOTPS HAa OTrPOMHBIC
TEXHHKO-TEXHOJIOTHIECKHE BO3MOKHOCTH XOJIOIMIBHON 00pabOTKH, B MpoLec-
ce 3aMOpakUBaHUA HEOOPAaTUMO MPOUCXOIUT PsIl HEXKENaTeIbHBIX U3MEHEHU,
BBI3BaHHBIX KPUCTAJIIO00pa3oBaHHeM. BO3HUKHOBEHNE B MEKKIETOYHOM HPO-
CTPaHCTBE KPUCTAJUIOB JIbJA B pe3yJbTaTe 3aMOPAKUBAHUSI IPUBOJUT K pa3pbl-
BY MBIIIEYHBIX BOJIOKOH, YTO BIIOCIEICTBHHM HETATUBHO BIMSIET HA TEXHOJIOTHU-
YecKHe CBOMCTBA Pa3MOPOXKEHHOT'O MACa U, B IIEPBYIO OUYepPelb, BBIPAKACTCS B
3HAUUTEJIBHBIX MTOTEPSX MACHOTO COKA M B CHUIKEHHH HOTPEOUTEIBCKUX XapaK-
TEPUCTUK TOTOBBIX IIPOXYKTOB - BHEIIHErO BHUJA, BT, KOHCUCTCHIUH, COY-
HOCTH ¥ IIPOYUX XapaKTEPHUCTHK.

Haubonee npuHOMNManbHOE 3HAUYEHWE STH HETATHBHBIC W3MCHEHHS
HUMEIOT B TIEPBYIO OYEpeab ISl 0OECIIeUEeHNs KaueCcTBa 3aMOPOXKEHHOTO Msca,
peanu3yeMoro B Hape3aHHOM BHJIE, TO €CTh JUIA KyCKOBBIX MSCHBIX HOIy]aod-
puKaToB. B CBf3M ¢ 3TUM, BayKHEWIIEH TEXHOJIOTMYECKOW 3ajadeil sBIIETCS
MUHHMM3ALUS HeXKeJIaTeIbHBIX N3MEHEHHUH, IIPOUCXOASIINX B MsICe B IIpoLiecce
3aMOpPaXMBaHUS, XOJOAUIHHOTO XPAHEHHS U Pa3MOPaKUBAHUSL.

VccnenoBanus 1o HUBEIHUPOBAHHWIO HETATHBHBIX IMOCIEACTBHH 3aMOpa-
JKMBaHMS BIEPBBIC ObUTM Ha4aThl B cTpaHax 3amagaoii EBponsl, CIIIA u fmo-
HUHU. B OCHOBY 3THX HCCIIEeIOBaHUH OBIJIO IOJIOKEHO HMPUMEHEHHE KPHOIPO-
TEKTOPOB — TNMIIEBHIX J100aBOK, CIIOCOOHBIX HPEMSATCTBOBATH OOPA30BAHHIO
KPHUCTAJUIOB JIbJa. V3y4eHHI0 CBOHCTB KPHOIIPOTEKTOPOB B pa3lIMUHBIX OWO-
TEXHOJIOTMYECKMX OOBEKTaX W MHUIIEBBIX CHCTEMaX IMOCBSIIEHBI TPYAbl OTeUe-
CTBEHHX W 3apy0OexHbIx ydeHbIx - JILA. Capadanosoit, A.JI. Xaddman,
K. Jladon, XK. Jlebens, Mannpro, A. Cyrron, b.E.Xappucon, I1. Kanena u ap.
Ha pa3nuuHbIX Tpynnax npoJyKTOB MUTaHHS OBLJIO TIOKa3aHo, YTO IPUMEHEHHE
KPHOIIPOTEKTOPOB 3a CUET CO3IAaHUsI aMOP(HON CTPYKTYpHI IO BCceMy 00BbeMy
MPOXYKTa, MPEIOXPAHSIOMIEH €ro IETOCTHOCTh NMPHU KPHUCTALIO00Pa3OBaHUM,
MIPUBOJNT K YMEHBIICHHIO IOTEPH B PE3YNIbTATE BHIMOPAXXHUBAHMS BIArH U MPU
Pa3MOpaKUBAHUH, YITyUIICHHIO MOTPEOUTEIBCKUX XapPAKTEPUCTUK, CHIDKCHUIO
WHTEHCUBHOCTH TPOTEKAHUSI MHOTHX OMOXMMHYECKHX IPOIECCOB - AECTPYK-
TUBHBIX, B TOM YHCJIE JCHATYPAIMOHHBIX, U3MEHEHHH OeNKOoB, oOecrBednBa-
HUS IUTMEHTOB, OKUCIIEHUS )KUPOB U TIp.

Cerogus B Poccun mpou3BOAMTCS CBBIIIE MOJIYTOpa MUIJIHOHOB TOHH
MSICHBIX TI0JTy(paOpHKaToB B roj, U3 HUX Oosee 65% B 3aMOpOKeHHOM Buje. B
CBSI3H C 9THM, aKTyaJbHOW MPOOIEMOH SBIISIETCS BBISIBIICHHE U U3y4YEHUE BITHS-
HUS MUIIEBBIX J00aBOK KPUONPOTEKTOPHOTO AEWCTBUS Ha KAaueCcTBO Msca B
IIpoIecce XOJOJUIBHOTO XPAaHEHUS ¥ 3aMOPaKUBaHUS.



Leab n 3aga4u uccjaenoBanmid. llenpro HacToOsIIEW TUCCEPTAIMOHHOMN
paboTHI SBISUIIOCH M3YYCHHE (YHKIMOHAIHHO-TEXHOJIOTHIECKAX CBOMCTB ITH-
IIEBBIX J00ABOK M HHIPEINEHTOB KPHOTIPOTEKTOPHOTO ACHCTBHS U pa3paboTka
KOMIIO3HITUH Ha WX OCHOBE JJIsI COXpPAaHEHMs KayecTBa MSCHBIX HOXy(adpuKa-
TOB B IIPOIIECCE XOJIOAMIEHON 00pabOTKN M XpaHCHHUS.

JUId mOCTIKEeHHsT TIOCTABICHHON IeTHM OBUIM MOCTAaBICHBI CIEAYIOIIHE
3aqauu;

- MCCJIEIOBAaTh KPHONPOTEKTOPHBIE CBOMCTBA IHIIEBBIX 100aBOK W WH-
Tp€AUCHTOB, U3YYUTh UX BJIUSAHUC Ha q)I/ISI/IKO-XI/IMl/l‘-leCKI/Ie " OpraHojicnTu4c-
CKHC XapaKTECPUCTUKU MsACA U 000CHOBATHL BI)I60p KOMIIOHEHTOB JJIs1 CO3a1aHUs1
KOMIIO3UITUH KPHUOIIPOTEKTOPHOTO NeHCTBUS;

- pa3paboTaTh peuenTypbl KOMIO3UINA KPUOTPOTEKTOPHOTO JACUCTBUS,
MpeJHa3HAYCHHBIC IS BBECHHUS B MACHBIC IMOTy(PaOpHKaTHl B COCTaBE pacco-
Jla ¥ MI3YYHTh WX BIUSHHC HA U3MCHEHHE KaueCcTBa MACHBIX MoTy(paOpHUKaToB B
MIpoLIECCe 3aMOPAKUBAHUS, XOJIOAUIBLHOIO XPaHEHUS U pa3MOPaKUBaHUS;

- HCCIEeAOBaTh BO3MOXHOCTh NPHUMEHEHHS KOMIIO3MLUH KPHOIPOTEK-
TOPHOT'O IEHCTBUS JUIsl CHUIKEHHSI TEMIIEPATYpPhl XpAaHEHUS! U YBEJIMUYEHHUS CPO-
KOB TOJTHOCTH MSCHBIX ITOTy(paOpHKaToB;

- Ha OCHOBaHMH KOMIUJIEKCA MCCIEOBaHUI HaAydHO 0OOCHOBATh pelen-
TYpbI KOMIIO3ULIMHA KPUONIPOTEKTOPHOIO NEMCTBUS,

- IPOBECTH pacyeT IoKa3aTelel 3KOHOMHYECKOH 3((EeKTUBHOCTH U
pa3paboTaTh TEXHHYECKYIO TOKYMEHTALMIO Ha MPOU3BOJICTBO M NPUMEHEHHUE
KOMIIJICKCHBIX ITHUIIIEBBIX )Z[O68.BOK KPHUOIIPOTCKTOPHOI'O I[CﬁCTBHH.

Hayunasi HoBH3HA. I3yd4cHO BIMSHHE KPHUOIPOTEKTOPOB Ha (hu3mde-
CKHE, OPraHOJENTHUYCCKHE W (HYHKIIMOHATHHO-TEXHOJIOTHYCCKUE XapaKTepH-
CTHKH Msica. YCTaHOBIICHa (DYHKIMOHAJIbHAS 3aBUCHMOCTH TEMIEpaTyphl 3a-
Mep3aHusl U aKTUBHOCTU BOJIbI MBIIIEYHOW TKaHU OT KOHLUEHTPALUU KPUOIIPO-
TekTopoB. HaydHo oOocHoBaHbI 3((eKTHBHBIC O3B BBEACHUS TJIHIICPHHA,
copOuTa U Tperanosbl B KauecTBE KPUOIIPOTEKTOPOB MICHOTO CBHIPbhS U II€JIEeCO-
00pa3HOCTh MX COBMECTHOTO HCIIOJIB30BaHHSA C NUTpaToM HaTpus. IlomxydeHsr
HOBEIE JIaHHBIE 00 N3MEHEHUH MUKPOCTPYKTYPHBIX XapaKTEPUCTUK MBIIICTHON
TKaHH W (PAaKIHOHHOTO COCTaBa MBIIICYHBIX OEIKOB MPH ABYX TEMIIEpaTyp-
HBIX PEeXMMax XOJOAWIHHOTO XpaHEeHUs 03 BBEJCHHS U B IPUCYTCTBUH KPHO-
IIPOTEKTOPOB.

AHaIIMTHYECKH W JKCIIEPUMEHTAIFHO OOOCHOBaHA BO3MOXKHOCTH CHH-
JKCHHS TEMIIePaTyphl XpaHEHUs] OXJIAXKJICHHBIX MSCHBIX MOYy()aOpHUKAaTOB JI0
MuHyc 5°C npH HCHIONIBb30BaHUH KPUOIIPOTEKTOPOB.

IIpakTHyeckasi HeHHOCTh padoThl. B KauecTBe KPUOMPOTEKTOPOB IS
MSICHBIX 10JTy(haOpHKaTOB OTOOpAH psiJl BEIIECTB, MMOBHINICHUE KOHIIEHTPAIUU
KOTOPBIX B MACHOM cucTeMe, IPUBOIUT K JUHAMHUYHOMY CHIDKEHHUIO TeMIlepa-
TYypBI 3aMEp3aHusi U aKTUBHOCTH Bozbl. Ha nx ocHOBe pa3paboTaHbl penentypsl
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KOMIUTCKCHBIX MHIEBBIX 100aBoKk «Kpuomnporekt-1» n «Kpuonporexr-2»,
MPOEKT TEXHWYECKOH DOKYMEHTAIlMH IO X INPOU3BOJACTBY M INPUMEHEHHIO.
[IpemnoxeHa n anpoOMpoOBaHAa TEXHOJIOTWYECKAss CXeMa IPOM3BOJICTBA KPYI-
HOKYCKOBBIX MSICHBIX IONy(haOpHKaTOB C WCIIONB30BAHHEM KPHOIPOTEKTOP-
HBIX KOMIO3WIINH, HUBEIHPYIOMINX HEraTHBHOE JCHCTBHE 3aMOpPAXWBAHUS H
XOJIOAWIHHOTO XpaHEHMUs, a TakXkKe 00ecreunBaroniasi yBeJIndeHne CPOKOB ToI-
HOCTH OXJIQXKIEHHOH mpoaykimu a0 21 cyrtok. Iloka3zana skoHOMHYECKas Iie-
J1ec000Pa3HOCTh MPUMEHEHHSI KPUOIIPOTEKTOPHBIX KOMITO3HIIUH.

Arnpodanust padoTbl. OCHOBHBIE pe3yJIbTaThl pabOTHI IIPE/ICTABICHbI Ha
KOH(EPEHIIMU-KOHKYPCE HayYHO-UHHOBAIIMOHHBIX PAa00T MOJOBIX YYCHBIX H
cneuuanuctoB OTIENeHUs] XpaHeHUsl U TepepadOTKH CeNIbCKOXO03SHCTBEHHON
npoaykiuu Poccenbxo3akagemun, Mocksa, 2008; 3-cii koHepeHIUU MOIIO-
JIBIX YYCHBIX M CHEIHATUCTOB MHCTUTYTOB OTaencHus "XpaHeHUs W mepepa-
OOTKH CeIbCKOXO3IHCTBEeHHOW mpoaykmuu" Poccempxo3akagemuu, Mocksa,
2009; Bcepoccwuiickoii HaydHO-TIpakTHUecKOoW KoH(pepeHInu «CoBpEeMEHHBIC
OMOTEXHOJIOTHN TIePepabOTKH CENbCKOXO3SHCTBEHHOTO CBHIPhS U BTOPHUYHBIX
pecypco», Yrimu, 2009; 55 International Congress of Meat Science and
Technology. - Copenhagen, Denmark, 2009; 8-if MexmyHapOIHON Hay9IHON
KOH(EPEHIIMHU CTYJCHTOB M MOJIOJIBIX YUEHBIX «XKUBBIE CUCTEMBI H OHOJIOTHYe-
ckas 0e30macHOCTL HacejaeHus», Mocksa, MI'VIIb, 2010; 46 Kulmbacher
Woche Max Rubner-Institut - Kulmbach, Deutschland, 2011.

My6sukanuu. [To marepuanam quccepranuu onyonukoBaHo 15 nevar-
HBIX padoT.

CTpykrypa u 00beM auccepranum. [uccepraiioHHas padboTa cOCTOUT
13 BBEACHU:, 0030pa TUTEPATyphl, METOINICCKOI YacTH, SKCIIEPUMEHTAITEHON
gacTd ¢ 00CYXKICHHEM Pe3yIbTaTOB MCCIICIOBAHHUM, BRIBOJIOB, CIHCKA JINTEpA-
TypHl U TpHIOKeHNH. PaboTa M3noXeHa Ha _ CTpaHHIAX MAIIMHOIHCHOTO
TekcTa, conepxut 20 Tabmum, 50 prucyHKOB U 2 mpuioxeHus. bubnmorpadus
BkitogaeT 100 HamMeHOBaHU paboT 0TEYeCTBEHHBIX U 3apyOeKHBIX aBTOPOB.

COJEP KAHUE PABOTHI

Bo BBeieHnM 000CHOBaHa aKTyaJIbHOCTb TEMBI IUCCEPTALIMOHHON pabOThI 1
copmynpoBana o01ast HarpaBJIeHHOCTh UCCIIEI0BAHMIA.

O0630p auTeparypsl. B nepBoii riiaBe nprBeneH aHAIUTHYECKHI 0030p Ha-
YUHO-TEXHHUUYECKOM JIUTEpaTyphl, PACKPBIBAIOLIMIA COBPEMEHHBIE IPECTABICHHS O
IpoLeccax, MPOUCXOIIMX B MACEe MPU 3aMOPa’KUBaHUU U XOJOIMIBHOM XpaHe-
HHH, PACCMOTPEHBI CTIOCOOBI XpaHEHNsI MsICa, BUIIBI KPUOTIPOTEKTOPHBIX JOOABOK U
uHrpenreHToB. OOOCHOBaHA IIeIecO00Pa3HOCTh HM3YUCHHS KPHUOIPOTEKTOPHOTO
JIEHCTBHS PA3JIMYHBIX BEIIECTB B MSCHBIX CHCTEMAX M CO3/IaHHS KOMITO3UIIMOHHBIX
COCTaBOB C MX HCIOJIb30BaHNEM. Ha OCHOBaHMM NPMBEICHHBIX CBEICHHUMN, NX aHa-




mm3a W 0000IIEeHUs, ONPENeIeHO HalpaBJIcHUE WMCCISIOBAHUM, HEOOXOH-
MO€ JIJIsI TOCTYKEHUS TeITH HACTOSIIEH PadoThI.

Meronuueckas yacts. Bo BTopoii ritaBe mpeacTaBieHa OpraHu3aius JKCIe-
PUMEHTAIBHBIX HCCIICIOBAHHM, B TOM YHCJIe TIPUBEIICHBI XapaKTEPUCTHKUA OOBEK-
TOB WICCIICIOBAHMM, OMMCAHBI YCIOBHS IOCTAHOBKH 3KCHEPUMEHTOB M METOIBI
OTIpe/IeNICHNS] N3Y9aeMBbIX TIOKa3aTeseH.

B cootBeTcTBUU € 1ieNbI0 PabOThI U CHOPMYIMPOBAHHBIME 33JadaMH,
UCCIICIOBAHNUS  MPOBOJWINCH B  HECKOJIBKO 9TAaloOB, IPEICTABICHHBIX

Ha cxeme (puc.l).

‘ AHanus n 0606LLeHne maTepuanos no TeMe AMCCePTaLMOHHOW paboTbl

‘ Onpe,qeneHme Lenu, 3agay U o6bLEKTOB UCCef0BaHNS

[OnvHHenwas mMbiwua KpuonpoTekTopHble BellecTBa: Copout, MMuuepuH,
CMWHbI CBUHOW MOMyTYLLUN Tperanosa, Caxap, ManbtoaekcTpuH, ®occartsl, Liutpatsl.

W3yyeHne CBOVICTB NMULLEBbIX JOGABOK U MHIPEAVNEHTOB KPMOMPOTEKTOPHOTO AECTBYS, U UX
BIUSIHUS Ha (PU3MKO-XUMUYECKNE 1 OPraHONenTMYeckue xapakrepuctuki msca (1, 2, 11)

Pa3spaboTka KOMMO3nLWIA KPUOMPOTEKTOPHOTO AEWCTBUS U U3YHEHWE WX BIUSHUA Ha
opraHonenTuyeckune, Pr3nKo-XMMmMyeckne, CTpyKTypHO-MeXaHN4eckne, MUKPOCTPYKTYPHbIe
nokasaTtenu MsicHbIx nonycabprkaToB B MpoLiecce 3amMopaxvuBaHus O Temnepartypbl He
Bblle -18°C, X0noAunbHOro XxpaHeHus 1 paamopaxwvsanus (1, 2, 3,4, 5, 6,7, 8, 9, 10, 11, 13)

M3yyeHne BNWSIHUS KOMMNO3MLWIA KPUOMPOTEKTOPHOTO AEWCTBUS Ha nokasaTenu kavectsa (1,
2,5,6,9,10, 11, 12) macHbIx nonycdabpukaToB a NpoLecce OXnaxaeH!s U XxpaHeHus npu

1 - Temnepatypa
3amep3aHus;

2 - AKTUBHOCTb BOABI;

3 —lNoTepun macchl npu
pa3MopaxuBaHuy;

4 - TNoTepu maccbl Npu
KynuHapHoi o6paboTke;
5 - MUKpOCTPYKTYpPHble
nokasarenu;

6 - ®paKLMOHHbIN cocTaB
6enkos;

7 - HanpsikeHue
paspyLUeHus;

8 — LipeTomeTpuyeckue
nokasarenu;

9 - MaccoBas fons Bnaru
10 - Bnaroces3blBatoLlas
CMoco6HOCTb;

11 - OpraHonenTtuyeckue
nokasarenu;

12 - Mukpobuonornyeckue
nokasarenu;

13— pH;

Temnepatype ot -4°C go -5°C

AAHanu3 Nony4eHHbIX peaynbTaTos, 060CHOBaHME U BbIGOp Hanboree abeKTUBHBIX
KOMMO3WLWIA KPUOMPOTEKTOPOB, pa3paboTka TEXHUYECKON AOKYMEHTALMM Ha KOMMO3ULINK
KPUOMPOTEKTOPHOrO AENCTBUS ANIS M3TOTOBNEHMS KYCKOBbIX Monydabpukatos

Pucynok 1 - Cxema npoBeeHIsI HCCIIeTOBAHIHA

B xadgecTBe 00BHEKTOB MCCIICIOBaHMsI OBUIH BHIOPAHBI MUIIEBBIE JOOABKH
U MHTPEIUCHTHI, TPAIUIMOHHO MPUMEHSEMbIE B MSICHON HPOMBIIIICHHOCTH:
cosib noBapeHHast nuieBass o I'OCT P 51574, caxap-necok no I'OCT 21,
docdat mumiesoii (E450, E451), uurpat natpus (E331) nByxBoaHbIi, MaIbTO-
JIEKCTPHH, I1a3Ma KpoBH. OOBEKTaMH HCCIIEIOBAHUM TaKXKe SBISUIMCH Tpera-
no3a, copout nuiesoit (E420), ruuepun (E422), pacTBOpbl KPHOIIPOTEKTOPOB
JUTS IITIPUIICBAHKS MSICHOTO CHIPbs, MsicHOe chipbe (Longissimus dorsi cBuHbIX
MOJTYTYIIT) ¥ H3TOTOBJICHHBIE M3 HETO KPYITHOKYCKOBEIE MOy (paOpHUKaTHI.

IIpn  mpoBeAEHMM  HCCIEAOBAHWHA  ONpENENSUIM:  TeMIepaTtypy
3amep3anns (1) ¥ aKTHBHOCTH BOXHI (2) - ¢ momombio kpuomerpa AWK-20;
MOTEPH MaccChl MPH Pa3MOPAXHUBAaHUHU (3) W MOTEpH MacChl MPH KyIHMHAPHON
obpaboTke (4) - BeCOBBIM METOAOM, MUKPOCTPYKTYpHEIE mokaszatenu (5) - mo
I'OCT 51604-2000, ¢pakuuonHbiii coctaB OenkoB (6) - MeTogoM 3mekTpodo-
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pe3a B cpeie MOMMAKPHIAMHIHOTO Teisl, HalpshkeHue paspyuieHus (7) - Ha
YHUBEpPCAIbHOW MCTBITATENbHON MainHe «HCTpOH», IIBETOBBIE XapaKTEpH-
cruxu (L, a, b) B cucreme CIELab (8) - na cnekrpokosopumerpe «CIeKTpo-
TOH», MaccoByto moimo Biard (9) - mo TOCT 9793-74, BEICYIIHBaHWEM TIPH
temneparype 103+2°C 10 MOCTOSHHON MACCHI; BIATOCBSA3BIBAIONIYIO CIIOCOD-
Hocts /BCC/ (10) - metomom mipeccoBanust o ['pay u XamMm B MoauHUKAIHN
BonoBuHckoii, opranonentuyeckue mnokasatenn (11) - mo T'OCT 9959-91,
MHUKpoOHooruyeckne nokaszarenu (14) - mo FOCT 10444.15-94, sennunny pH
(13) - nOTeHIHOMETPHYECKUM METOJIOM C MOMOIIBIO MOPTATUBHOTO U3MEPHUTE-
11 «3amep-1».

Bce u3MepeHust MpoBOAMIIM HE MEHEE YeM B 3-X KpaTHOW MOBTOPHOCTH C
nocneaymooneid 00padboTKOM IKCIEPUMEHTANIBHBIX DPE3yJIbTaTOB CTATHCTHYE-
ckuMu MeTozamu. [lo BceM ONBITHBIM JaHHBIM KO3()(UIMEHT BapHalyn
(V=100* S/M) ne mpesbian 7% (rue M - cpenHee 3HaUCHUE H3MepSIEMOii Be-
JIMYHHBL; S - CPeTHEKBAPATUIHOE OTKIOHEHHE).

OCHOBHBIE PE3YJIbTATHI HCCJIETOBAHUN

Ha mepBoM 3tarne paboThl, HAa OCHOBaHWUHU JHUTEPATYPHBIX AAHHBIX H
Mpe/IBAPUTEIbHBIX IKCIIEPUMEHTAIIBHBIX UCCIICIOBAHHMK OBbLIM BHIOPAHBI Bellle-
cTBa, 00JaJaloIINe BEIPAKEHHBIM KPHOIPOTEKTOPHBIM JEHCTBUEM, M M3Y4EHBI
3aKOHOMEPHOCTHU UX BJIMSAHUA Ha (bI/ISI/IKO'XI/IMI/I’-IeCKI/Ie U OpTraHOJICITUYCCKUEC
XapaKTePUCTHKH MscCa.

[IpeaBapuTenbHbIi 0TOOP KPHONPOTEKTOPOB MPOBOIMIH 10 U3MEHEHHIO
TEMIICPATYPbI 3aMEP3aHrA U AKTUBHOCTU BOJbI B MACC IMPU UX BHECCHUU B pas-
TUYHBIX KOHIEHTpalwsx. C (QU3MUecKkoil TOUKU 3peHus TeMIieparypa 3amep3a-
HUSI XapaKTepU30Baja CIIOCOOHOCTh CHUCTEMBI CONMPOTHUBISITHCS OOPa30BAHUIO
JbJIa TIOJT ACHCTBHEM CHIDKeHUS Temieparypbl Huke 0 °C. A aKTUBHOCTB BOJIbI
MOKa3bIBajia OO BOJIbI, CBI3aHHOW B MPOAYKTE PACTBOPEHHBIMU B HEil Belle-
CTBaMHU.

W3 npejcTaBieHHBIX AaHHBIX (pUC.2 U 3) BUAHO, YTO BBEACHUE PAa3IHy-
HBIX KPHONPOTEKTOPHBIX BEIIECTB, NMPUBOAUIO K W3MEHEHHIO TEMIIEPATYpPEI
3aMEp3aHuAa U AKTUBHOCTHU BOABI B OIIBITHBIX 06pa3uax Mmsca.

Haubonee BBIpaXEHHBIMH KPHONPOTEKTOPHBIMHU CBOMCTBAMHU 00Ja1a
copbut u rauuepuH. [Ipu BHeCEHNH THX KPHUOMPOTEKTOPHBIX BEIIECTB B KO-
nuaectBe 6% TeMrieparypa 3amep3aHus oHmwkanack 10 MuHyc 5,08C u M u-
Hyc 5°C, COOTBETCTBEHHO.



aw
0,995
e COPOUT

0,99

0,985 -
3 e [ INLLEPUH
g
8 0% N
.
=
g 0975 ManbToge
= KCTPUH
E 0,97
< =it Caxapo3a

0,965

0,96

=== Tperanosa
0,955 T T T T T T ]
0 1 2 3 4 5 6 7
KoHueHTpauma KpuonpoTeKkTopos %

PucyHok 2 - BiusiHue KOHIGHTPAIUK MHIIEBBIX J00ABOK M HHIPEAUSHTOB HA
AaKTHBHOCTb BOJIBI TONTy(pabprKaToB B IpUCYTCTBHHU 1% moBapeHHOI conn
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Pucynok 3 - BiusHue KOHICHTPAUUK HIIEBBIX JOOABOK M MHIPEAUSHTOB
Ha TeMIIepaTypy 3aMep3aHus nosyhadpuKaTo
B IpUCYTCTBHH 1% TMOBapeHHOH con

Beenenne 2% Tperanossl B ONBITHBIE 00pa3lbl Msica MPUBOAMWIO K CHU-
KEHHIO0 akTuBHOCTH Boxsl Ha 0,016, a TemmepaTypbl 3amMep3aHUs 0 MHHYC
3,3°C, npuuem nanpHeiiee NOBBIICHHE KOHLUEHTPAMU 10 6% HE BbI3BIBAJIO
3HAYUTEIBHOTO CHWYKEHHS TEMIIepaTyphl 3aMEP3aHusi U aKTUBHOCTU BOJIBL.



Haubonee cnabpie KpHOpOTEKTOPHBIE CBOICTBA OBIITH 3a(pKCHPOBAHBI
JUTSL caxapo3bl U MajbToAeKcTpuHa. [Ipu BHeceHNH 6% 3THX BEIIECTB TEMIIEpa-
Typa 3amep3aHus coctaBisuia MuHyc 2,76°C u munyc 2,72°C, COOTBETCTBEHHO.

YCTaHOBJIEHO, YTO YBENMYEHHE KOHLIEHTPAUUK MaJbTOAEKCTPUHA U ca-
Xapo3sl B Msice ¢ 2 % 10 6 % MpakTHYECKH HE BIMSIO HA 3HAYCHHUS TEMIIepa-
TYpBI 3aMep3aHHs ¥ aKTHBHOCTH BOJIBI.

HccnenoBanus TeMmneparypsl 3aMep3aHus ¥ akTHBHOCTH BOJbI B 00pas-
ax Msca, cofaepxamux nutpat u ¢pocdar, nmokazanu (puc. 4 u 5), 4To 3TH MU-
1ieBbIe 100aBKK 00J1a1a11 BBIPAXKCHHBIMH KPHOIIPOTEKTOPHBIMU CBOMCTBAaMHU B
KOJIMYECTBAX, TEXHOJIOTMUECKH PUHSATHIX JJIsl UCTIONb30BAaHHS B MSICHOH HpO-
MbllIeHHOCTH. Tak, BHeceHue gocdara B konmmuectse 0,3 % CHUXaNO TeMIe-
patypy 3amep3anust 10 munyc 2,6°C.
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PucyHok 4 - Biusinue koHIeHTpaimu ¢pocdaTta ¥ HUTpaTa Ha aAKTUBHOCTh
BOJIbl MBILLIEYHON TKAaHU B MPUCYTCTBUU 1% MOBapeHHOM coyin
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PucyHok 5 - Bausinue koHueHTpaimu ¢pocdarta v qUTpaTa Ha TEMIEPaTypy
3aMep3aHus MBIILIEYHON TKaHU B IpUCYTCTBUU 1% moBapeHHOH conn



Iox neiicTBueM yBEeIMYEHUS] KOHLICHTPALUH LIUTPATa CHIKEHHE TEM-
HepaTypsl U aKTUBHOCTH BOJIBI IIPOXOJHUIIO MEHEE TMHAMUYHO, YEM IIPH BBEZIE-
Hun ¢ocdata. Tak, yBenmueHue conepxkanue nutpata n0 0,6 % mOHIKAIIO
TeMIepaTypy 3amep3anus 10 MuHyc 2,7°C.

Jns  wHTepBaJa  KOHILEHTPAMH  KPHOMPOTEKTOPHBIX  BEIIECTB
ot 0 10 4 % ObuTa MoIy4YeHa MaTeMaTHYeCcKast 3aBUCHMOCTD TEMIIEPATyphI 3a-
Mep3aHHsl ¥ aKTHBHOCTH BOJIbI MBIIIEYHOW TKaHU OT KOHIEHTPAIMU KPHOIPO-
TEKTOPOB, @ TAKIKE PACCUUTAHBI KOIDDHUIHEHTHI a, D 1 ¢ 1151 UCCIIeI0BaHHBIX
BelecTs (Tadi. 2).

1
y= (a+b)*x¢ (1)
rZIe: X — KOHIEHTPALUs KPHOIPOTEKTOPHOTO BEIIECTBA,;

a, b, ¢ — ko3 PuuMeHTHI TS pa3HBIX KPHOIIPOTEKTOPHBIX BEIIECTB.

Tab6numa 2 - BennunHa pacdeTHbIX K03()(UIMEHTOB &, b, U C 11 onpeneneHus
TEMIIEPaTyphl 3aMep3aHUsl 1 aKTUBHOCTH BOJIbI MBILIICYHOI TKAaHU B 3aBUCHMO-
CTH OT KOHIIEHTPAILMH KPHOTIPOTEKTOPOB

3HaueHus1 KO3PHUITUEHTOB ISt
Kospdu- | pppe- Tperaio-|caxapo-| e
WHEHTH! | pyma copOura . g | TOACK- ¢ocdara | nurpara
CTpHHA
Jlis pacyetra akTHBHOCTH BOJIbI
a 1,01 1,01 1,01 1,01 | 1,01 1,01 1,01
b 0,00 0,01 0,01 0,01 | 0,01 0,03 0,01
1,02 0,88 0,11 0,37 | 0,32 0,82 0,57
Jliist pacyera TemIiepaTypbl 3aMep3aHus
-0,74 -0,74 -0,75 | -0,75 | -0,75 -0,67 -0,67
b 0,28 0,32 042 | 0,27 | 0,29 0,53 0,49
c 0,37 0,29 0,04 | 0,18 | 0,15 0,81 0,45

Ha ocHOBaHMYM MOJy4EHHBIX JaHHBIX O CHIDKCHUH TEMIIEpaTyphl 3amep-
3aHMS M aKTUBHOCTH BOZBI B MBIIIEYHON TKAHU C TIOBBIIICHUEM KOHIEHTpPALMU
BelllecTBA ObUTM OTOOpaHbl MUILEBBIE J100aBKM M MHTPEIUEHTHI, 00aaatonme
Hanbosee BBIPA)KEHHBIM KPHONIPOTEKTOPHBIM ACHCTBUEM - INIMIEPHH, COPOUT,
Tperano3a, hocdar U IUTPaT HATPHUSL.

W3yueHne BIMAHUS KPHONPOTEKTOPOB, OOTANABIIMX CIAJAKHM BKYCOM,
Ha OPraHOJIENTHIECKUE CBOMCTBA MOy (habpHKaTOB U3 CBHHUHBI ITOKA3aJI0, YTO
BHECCHHE KPHOIIPOTEKTOPOB B KOJIMYECTBAX, HEOOXOINUMBIX TSI X () (HeKTHB-
HOH paboThI, TOCIE AOBEJICHUS MX 10 KYJIMHApHOH TOTOBHOCTH B IIEJIOM, HE
BJIMSUIO HAa BHEIIHUI BUJ U 3amax oOpa3noB. BeejeHue riuiepuHa, copoura u
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Tperaso3sl B KoJmdecTBe Oojee 2% K Macce Msica MPUBOIWIO K YXYIIICHHUIO

OpPTaHOJIENTHYECKUX CBOMCTB 3a CUET MPHAAHUSI YPE3MEPHOTO CIIaIKOTO BKyca

(tabm. 2), OTMEUYEHHOTO JETYCTATOpAaMH KaK HETHITUYHOTO JUIS MSICHBIX

U3OEIINH.

Tabnmma 2 - OpraHoienTHIeckasi OleHKa KOHTPOJIBHOTO M ONBITHBIX 00pasioB
oy (habprKaTOB W3 CBUHHUHEI MTOCTIE KYIHHAPHOW 00pabOTKH

Onenka, Oamnr**

Obpasuet Bremrnii Lger | Bkyc| 3amax | Koncucrenuus Obmas

BUJI OLIEHKA
Nol (KOHTPOJIbHBIIA) 4.4 50 49 49 4.3 45
Ne2 (2% copbura) 4,9 5,0 4,7 4,9 4,5 4,7
Ne3 (3% copbura) 4,8 50 | 3,0* 4,9 4,8 25
Ne4 (4% copbura) 4.8 50 | 2,4* 4,9 4,9 3,1
No5 (2% rnunepuna) 4.8 50 4,6 49 45 4.7
N6 (3% rnunepuHa) 4.8 5,0 3,2* 49 4.7 3,5
Ne 7 (4% rmiuepuHa) 4.8 5,0 2,5* 4.9 4.8 3,2
Ne8 (2% Tperanosbr) 50 50 4.8 49 45 4.8
Ne9 (3% Tperanosbr) 4,9 50 | 3,8* 4,9 4,9 3,8
Nel0 (4% Tperaiiosnl) 4,9 50 | 2,6* 4,9 4,9 3,3

* - oeHKH HIDKe 3X 0ayUI0B OBUIN BEICTABIIEHBI JETYCTaTOPaMH 32
HETIpEeMIIEMO CIIafKHi BKyc 00pa3LoB

** - MaKCHMaJbHOE CPEIHEKBaIpaTUUHOE OTKIOHeHHe cocTaBmio 0,12
JIJIs1 OIICHOK HInke 5,0

Hawubosnee BBICOKYIO JETYCTAllIOHHYIO OLIEHKY HOJIYYMJIM 00pasipbl, co-
nepxxasiue 2% copbuta, 2% rimuepuna u 2% tperaiossl. [Ipu aTom nerycra-
TOpaMu He ObUIM OTMEYEHBI HEJJOCTATKH BKYyCa, 0)KUAABIINECS B 3THX 00pa3uax
BCJIC/ICTBHE 3HAYMTEJILHON KOHIEHTpalUK nojaciactureneid. Tak sxe ObuIo 0T-
MEUEHO, 4YTO BCE ONBITHBIE 00pa3ibl 00Iaaamy J1ydiei (0osee MOHOJIUTHON U
COYHOM ) KOHCUCTCHITHCH.

Taxum 00pazom, MpoBeeHHBIE (PU3NKO-XUMHUYECKHE UCCIICIOBAHUS T10-
3BOJIMUIM yCTAaHOBHTH, YTO HamOoJee BHIPAXKEHHBIMH KPHONPOTEKTOPHBIMHU
cBoiicTBamMu oOmananu: ¢ocdar, UTpar, rIMnepuH, copouT u Tperanosa. Io
pe3ynbTaTaM OpraHOJENTHYECKOH OIEHKH Oblila OmpelesieHa 033 BHECEHHS
MIAPOKO HE NPUMEHSBIIUXCS B MSICHON MPOMBIIIIIEHHOCTH TIIMIEPHHA, COpOUTa
U Tperayno3sl — He 6osee 2% - Kak IoCTaTOYHAas JJisl JOCTHXKEHHS TPeOyeMoro
KPHOIIPOTEKTOPHOTO ACHCTBHS, HO HE yXy[UIAIolas OpraHoJeNTHYECKHUE IO-
Ka3aTeNH TOTOBOTO MPOAYKTa.

Ha ocHoBaHMHM pe3y/IbTaTOB MCCIEIOBAHUS OTAENBHBIX MUIIEBBIX 100a-
BOK M WHIPEAMEHTOB OBUTH pa3paboTaHbl ONTHMANIbHBIE YPOBHH BHECEHUS I10-
BapeHHOW CONM M KpuompoTekTopoB Ha 100 Kr MscHoOro ceipbs. s anpoOa-
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uH OBLUTH BRIOpaHBI penenTypsl kommno3uiwii, Benmauaa pH 10%-x pacTBopoB
KOTOpBIX He mpeBbimana 9,0 (tabm. 3).

Tab6smra 3 - J[0361 BHECSHHUS MTUIIEBBIX 100aBOK W HHTPEANCHTOB
npu pa3paboTKe U anpodanuy perenTyp IKCIePIMEHTAIBHBIX
KPHOIIPOTEKTOPHBIX KOMITO3HIIAI

HanmenoBanune O06pa31pl KOMIO3UITHHA
[TOKAa3aTeIs1/KOMIIOHEHTA Nel No2 | Ne3 | Ned | Nos
pH 10%-ro pacTBOpa KOMIO3UIUI™ 7,69 8,88 | 7,751 8,93 | 7,78
Komunuectso, kr Ha 100 KT Msca
TToBapeHHast CONIb 1,0 1,0 101 10 ] 1,0
CopOHT MHUIIEBOM 2,0 15 15 - -
Imanepun - - - 1,5 1,5
Tperanosa 2,0 15 151 15 ] 15
dochar nuieBoi - 0,3 - 0,3 -
uTpaT HaTpUs - - 0,6 - 0,6

* MakCHUMaJIbHOE CPEIHEKBAAPATHIHOE OTKIOHeHHE cocTaBmiio 0,02

C 1enpi0 U3yUYECHUs] COBMECTHOTO BIIMSIHUSI TIOBAPEHHOM COJIM M KOMIIO-
3UIUHA KPHOTIPOTEKTOPOB Ha (PU3NKO-XUMHUYECKHE M OPTaHOJICITHIECKUE TTOKa-
3aTenu Msca B Ipollecce XpaHeHHs IpH TeMmIiepaType He Bwime muHyc 18°C
OBUTH M3TOTOBIICHBI OTIBITHEIE 00pa3Isl MoiydadpukaToB. s 3TOro TOTOBIIH
paccoisl B konrgecTBe 10% Kk Macce MACHOTO CHIphs. B TpeOyemoM kommdecT-
Be BOJIbI pacTBOpsuM (hochaT WM LUTpAT U MOoBapeHHylo couib. [Tocne no6as-
JISUTA KPUOTIPOTEKTOPOB MEPEMELINBATIHN 10 MOJHOTO PAacTBOPEHUS BCEX KOM-
noHeHTOB. [loxydeHHBIN paccon oxiaxkaanu 1o Temneparypsl 4°C U uHbELU-
POBaJIM B TIPEBAPUTEIEHO NOATOTOBIEHHOE MSICO. 3aTeM 00pa3libl MacCHpOBa-
JIM B TeYEHHE OJHOTO Yaca NpH TeMreparype He Bbime 4°C U BbIIEP>KUBAIU B
mocoste ipu Temrieparype ot 2°C mo 4°C. Uepes 24 gaca oOpasIsl 3aMOpaku-
BaJIM U XpaHUJIMU NIpU TemrnepaType He Bbiie MuHyc 18°C B Teuenue 30 cyTok.

Hcnons3oBanue ¢Gopmynsl (1) MO3BOIMIO CIIPOTHO3MPOBATH BIIHSIHUE
KPHOIIPOTEKTOPOB B COCTaBE KOMITO3UINI HA CHIDKCHNE 3HAYCHUI TeMIepary-
PBI 3aMEp3aHust U aKTUBHOCTH BOABI 00pa3IoB Moty pabpuKaTos.

CpaBHEHHE OXKHIAEMBIX 3HAYECHUH TeMIepaTypsl 3aMep3aHust 00pa3IoB
noy(habpruKaToB, pacCYuTaHHBIX 1O (opmyne (1) MCXOs M3 THUIMOTE3BI BO3-
MOXHOTO CYyMMHPOBAHHsI KPHOIIPOTEKTOPHOTO 3 dexTa, ¢ pakTHuecKUMH 3Ha-
YEHUSIMH 3TOTO TOKa3aTelNs B OMBITHBIX 00pasnax, MoKas3ayuo, YTO TaKoH CyM-
MapHblit apdekt Habmonancs it komnozuuid Ned u NeS (puc. 5, 6).
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PucyHok 6 - PacueTHble U (hakTHUECKHE TaHHBIC 10 CHIKEHHUIO TEMIIEPaTyphl
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PucyHok 7 - PacueTHble U (hakTHUECKHE JaHHBIC 10 M3MEHEHHIO aKTHBHOCTH

BO/JIbI OIBITHBIX 00Pa3LOB MOy hadpuKaToB
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Haubonee sddexruBHoit okazamach kommnosuius Ne5, copepikamias
LUTPAT HATPHsA, TPErano3y W TIUIEPHH, €€ BBEICHHE CHU3MIO TOUKY 3aMep3a-
Hust 10 MmuHyc 5,77°C.

[Ipn 3TOM pe3ynbTaThl ONpPENEICHNUS BIUSHAS KPHOMPOTEKTOPHBIX KOM-
nmo3nnuii Ha BenmunHy BCC momydaOpukaToB TOKasajii, YTO BCE OIBITHBIC
obpasisl obnagamn BCC, pasHoit 100 %, B To Bpems kak BCC KOHTpOIBEHOTO
00pa3ia, He CoJIePHKAIIETO KPUOTIPOTEKTOPOB, COCTaBsuIa b 90,3 %.

MHUKpOCTPYKTYpHBIE HUCCIIEIOBaHHS B MPOIIECCE XPAaHEHUsI 3aMOPOKEH-
HBIX NOTYy()aOpUKATOB MOKa3ajH, YTO ONBITHBIE 00pa3Lbl OTIMYAINCH OT KOH-
TPOJILHOTO CTENEHbI0 HAaOyXaHUsI MBIIIEYHBIX BOJIOKOH, a TaKkXe IIIyOMHOH U
XapaKTepOM JECTPYKTHUBHBIX M3MEHEHHUH U MOPO3HOCTHIO MBIIICYHON TKaHH.

V3MeHeHHs CTPYKTYphl MBIIIEYHOI TKaHH OBbUIM MPEICTaBJICHBI MOJIOC-
TAMH | IETIMH, 00pa30BaBIINMICS Ha MECTE JIOKAJIM3ALUH KPUCTAIIIOB JIbJA.
B onbITHRIX 00pa3iax KpHUCTaUIBl JbJia 0Opa30BBIBATIM MENKHE IMOJOCTH, He-
3HAYUTEIBHO Pa3phIXJIAIONINE MBIIIEYHYIO TKaHb. Hanbonee mioTHas KOMIIO-
HOBKa CTPYKTYPHBIX 3JIEMEHTOB MBIIICYHOH TKaHM Habiiomanach B oOpasme
Ne5, conmepikamem Tperanosy, IMTpaT W riuiepuH. [Iopo3HOCTh MBIMIEYHON
TKaHU B 3TOM oOpasue Obuta Ha 12,5% MeHbIlle 1O CPaBHEHUIO C KOHTPOIIb-
HbIM. J[MaMeTp MoJIOCTeH COCTaBisil B cpefHeM 22,5 MKM, TOT/Ia Kak B KOH-
TpoabHOM - 100 MkM. CpemHuil TuamMeTp MBIIICYHBIX BOJOKOH B o0Opasie Ne5
Ha 17% mpeBocXoauI AUaMeTp BOJIOKOH B KOHTPOJIEHOM (pHC. 7).

KonrposnbHsblii 00pasen N b6pa3eu Ne5

Pucynox 8 - IIpofonbHbIi pa3pe3 KOHTPOIEHOTO M ONBITHOTO 00pa3IoB
o1y aOpuKaToB 1ocie XpaHeHH!s IIPH TeMIlepaTrype He Bbiie Munyc 18°C
B Teuenue 30 cyrok (yB. x 360)

CreneHp AECTPYKIMH MBIIMICYHBIX BOJIOKOH B ONBITHBIX 00pa3nax Oblia
3HAYUTEIBHO MEHBIIIE, YEM B KOHTPOJIHHOM oOpasue. IIpu 3Tom creneHs Haly-
XaHUS MBIIIEYHBIX BOJIOKOH B OITBITHBIX 00Opa3nax Obliia BBIIIE.

14



BBeneHue KpUOMPOTEKTOPHBIX KOMIO3UIMH CHOCOOCTBOBANO CHHXKE-
HHIO MOTEPh MACChl IPU Pa3MOPAXKHBAHHK, HAUMEHbBIIHE MMOTEPH ObLIH y 00-
pasioB Ne3 (¢ copbutom) u Ne5 (¢ rmmepurom) — 2,0 % u 1,7 %, cooTBeTCT-
BeHHO. Hanbomnpmne notepn ObUIH Y KOHTPOJIBHOTO 00pasma u coctaBmwin 7 %
(puc. 8).
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Pucynok 9 - IToTepu Macchl Ipu pa3MopakUBaHHK 00pa3ioB noyhadbpukaToB
rocJie XpaHeHus! pu Temneparype He Boiie Munyc 18°C B teuenune 30 cyTok

CTpyKTypHO-MEXaHHYECCKHE HCIBITAaHUS MOTy(haOpHKaToOB ITOKa3aly,
YTO B IPOIECCE XOJIOMWIBHOTO XPAHEHHUS MPOUCXOIMIO CHIDKCHHE 3HAYCHHS
HaTIpSDKCHUS Pa3pylIeHHs y BCEX JKCIEPHUMEHTANBHBIX 00pa3noB. HammMeHsb-
mee 3HaYCHHWE HAIMpPSDKEHHWS pa3pyIIeHHs ObUIO Y KOHTPOJBHOTO oOpasma u
cocraBuio 375 klla, MakcuManbHOE HATIPSHKEHHUE Pa3pyIICHUS OBIJIO OTMEYEHO
B 0Opasmax Ne2 u Ned u coctasmiio 570 u 531 xI1a. O6pa3ier Nel, Ne3 u Ned o
CBOUM CTPYKTYPHO-MEXaHUUYECKHM MOKa3aTessIM MMPaKTHYECKH HE OTJINYAIIUCh,
HalnpsDKeHHE paspylieHus] B 3THUX o0pasiax ObLIo OJIM3KMM MO 3HAYCHHUIO K
OXJIAXIEHHOMY MSCY.

WHcTpyMeHTa bHOE ONpesiesieHHe BETOBBIX XapaKTepUCTUK Moiydal-
PHUKATOB MO3BOJHIO YCTAaHOBUTH, UTO MOCIIE XPAHEHHs 00pa3IoB NpH TeMIepa-
Type He Bblie MUHYC 18°C B TeueHnue 30 CyTOK M MOCIEAYIOLIEM Pa3MOpPaXKu-
BaHUHM B KOHTPOJNBFHOM 0Opa3lle 3HAUCHHE KPacHOTH (a) OBUIO HIDKE, YeM B
OTBITHBIX 00pa3siax, 3HaueHus: cBemioTsl (L) u sxentususl (D) HAPOTHUB BIIIE.
Haubompiree 3Ha4eHHE KPaCHOTHI OBLIO OTMEUYCHO B ONMBITHOM oOpasme Ne 1.
OO6pasmsr Ne3 u Ne5 Oputm cBetsiee, yeM ombITHBIC 00pa3mer Nel, No2 u Ned,
HaMMEHBIIIEe 3HAUCHIE CBETIIOTHI OBUIO OTMEYEHO B OMBITHOM oOpasme Ned. B
L[EJIOM I[BETOBBIE XapaKTEPUCTHUKU OIBITHBIX 00pa3IoB MPAaKTUYECKU HE HU3Me-
HUWJINCh TIOCTIE XOJIOAMIBHOTO XpaHEeHHs, Oyarofapsi IpeJOTBPALICHHIO
OKHCIICHHSI TIMITMEHTOB, TOTJa KaK B KOHTPOJIBHOM 00paslie 3TOT Ipolecc
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COTIPOBOXIAJICS YBEIMYCHHEM 3HaUCHWI mokasareneit b u L w cHmkeHnem
MoKa3aTeJs a.

M KpacHora (a) Xentusna (b) Csetnora (L)

FONRGEIGICE & EEECAGICAGEIR O O

Pucynoxk 10 — ITokazaTenu 1iBeTa pa3MOPOKEHHBIX 00pa3LoB 1oryhabpukaToB
IIOCJIe XpaHEeHUs Ipu Temieparype He Boiie MuHyc 18°C B Teuenue 30 cyrok

HccnenoBanus QpakuMOHHOTO COCTaBa OEJKOB IOCJIE XPaHEHUs
3aMOPOKEHHBIX MOTy(hadpuKkaToB B TeueHHe 30 CyTOK MO3BOJIMIIM YCTAHOBHUTH
pa3iuuus B IPOTEKaHWM MPOLECCOB HX MAECTPYKTHBHBIX HM3MEHEHHUH mof
JIECTBHEM HU3KUX OTPULATENILHBIX TeMueparyp (1adi. 4).

Tabmuna 4 - @pakHOHHBINA COCTaB OEIIKOB Pa3MOPOKEHHBIX M0y (hadpruKkaToB
nocjie XpaHeHus pu Temieparype ue Boie munyc 18 °C B teuenne 30 cyTok

MounekyisipHast KommgectBo GenkoBBIX (pakiuii B o0pa3max
Macca OeITKOBOU
dpaxuun, kJla KOHTpOJIbHOM | Nel Ne2 Ne3 Ned | No5

300-200 3 3 3 4 3 4
120-100 1 2 2 2 2 2
100-67 3 3 3 3 3 3
67-30 2 2 2 2 2 2
30-12 4 4 4 4 4 4
Memnee 12 - 1 1 1 1 1

B onbITHBIX 00pa3nax, HHBEIMPOBAHHBIX KOMIO3UIMAMH KPHUOMPOTEK-
TopoB Ne3 u Ne5, O6bu10 BEIIIENEHO 4 (paKkiiK OEIKOB C MOJICKYJIIPHOM Macco
ot 200 no 300 x/la. Kpome 3Toro Bo BCceX OIBITHBIX 00pa3nax MMENUCH IO
2 dpaxiuu 0eiaKoB ¢ MoNeKyIsipHO# Maccoit ot 100 mo 120 x/la. Torna kak B
KOHTPOJILHOM 00pa3iie ObLIO BBIIENCHO TOJIBKO 3 U 1 (hpakuuu ¢ aHaJOrHYHbI-
MU MOJIEKYJISIPHBIMU MacCcaMH, 4TO CBHJETEIbCTBOBAJIO O JydIlled COXpaHHO-
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cTh OENKOB MBIIMIEYHONW TKaHM B ONBITHBIX 0Opasiax, B ocobeHHoctu Ne3 wu
No5, mocie X0m0AUIIBHOTO XPaHEHUSI.

W3yuenne BIUSHUS KPUOIIPOTEKTOPHBIX KOMIIO3UIIMA Ha OpPraHOJeHTH-
YecKue CBOiicTBa Moy(paOpUKATOB M3 CBUHUHBI [IOKA3aJI0, YTO BHECEHHE KOM-
mo3unmii Ne2, Ne3, Ned, NeS B menom, He BAMSIO Ha BHEIIHUH BHI, 3alax u
BKyc o0pa3uoB moiyhadpukaToB. Beenenrne xommnosunuu Nel cHm3mio opra-
HOJICTITUYECKYIO OICHKY 3a CYET NPUAaHus monydadpukary mocie KyJuHap-
HO¥ 00pabOTKH CIIAJKOTO BKyca (Tadi. 5).

Tabmuna 5 - OpranosenTuyeckasi OlleHKa FOTOBBIX MOTy(hadpHUKaTOB 1ocie
XpaHeHust npu reMmueparype e Boie Munyc 18 °C B Teuenue 30 cyTok

Orenka, oamr™
O0pa3sibl i
P Buemmit et | Bkyc | 3amax | Koncucrenuns Obwas
BUJL OLIEHKA
KoHTponbHBIH 4,4 5,0 4.9 5,0 4.0 4.5
Nel 47 5,0 3,7 5,0 45 3,8
Ne2 4,8 5,0 4.9 5,0 4,8 4.9
Ne3 49 5,0 49 50 49 49
N4 4,8 5,0 49 50 4,8 49
Ne5 5,0 5,0 4.9 5,0 5,0 4.9

*- MakCHMaJbHOE CPEIHEKBAApATHIHOE OTKIIOHeHHE cocTaBmio 0,10 amst ore-
HOK HIDKE 5,0

[To KOHCHCTEHIMHU OIBITHBIE 00Pa3Lbl IPEBOCXOIMIN KOHTPOJIBHBINA 00-
pasen. Ilpu kynuHapHOW 00pabOTKe OMBITHBIE 0Opa3ipl Tepsutd Ha 15-20%
MEHBIIIE BJIard, YeM KOHTPOJIbHBIH.

OCHOBBIBasICH Ha PE3yNbTAaTaxX MPOBEJCHHBIX HCCIEAOBAHUH, OBLIN OTO-
Opanbl cmecu Ne3 u Ne5, oGmanaromue Hanbosee SIPKO BBIPAKEHHBIMH KPHO-
IIPOTEKTOPHBIMH CBOICTBaMU. BHECEHHME ATHX KOMIIO3WIHUH IO3BOJIIO JOC-
THUYb HAWITy4IIed COXPaHHOCTH OMNBITHBIX OOpa3loB NPH 3aMOPAXHBAHWHU, H
XOJIOAMIPHOM XPAaHEHUH. DTH KOMITO3HMIMH OBUIM HCIIOJIB30BAHBI [UIS MIPOBE-
JICHUSI DKCIIEPUMEHTa 10 XpaHEeHHIo ToyypaOpHKaToB HpH TeMmeparype OT
munyc 4 10 muayc 5 °C, He NPEeBBILIAIONINX 3HAYCHHUsI TEMIIEPATyphl 3aMep3a-
HUSI MsICa, COJIEPIKAIIEro KPHOIPOTEKTOPHI.

O6pazus! norydadpuKaToB rOTOBUIN aHAJIOTMYHBIM 00pa3oM M XpaHU-
JIM B OJJMHAKOBBIX YCJIIOBHSX B TeMIepaTypHOM HMHTepBajie oT MuHyc 4°C no
munyc 5°C (puc. 10). [Ipu 3TOM KOHTPOJIBHBIH 00paser] 3amMep3al, nmpuodperas
TBEPAYI0 KOHCHCTEHIIHIO, XapaKTEPHYIO Ul 3aMOPOKECHHOTO Msica (AMKa MpH
Ha/IaBIMBAHUN He 00pa3oBBIBaack). OMBITHRIE 00pa3lbl OCTABAINCH YIPYTH-
MU [IPY HAJAaBIMBAaHUN 00pa30BBIBANIACH SIMKA, KOTOpAsi IOTOM HCYE3aa.
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MUuKpOCTpYKTYpHBIE HCCIEIOBAHUS IOKA3ajH, YTO BHECEHHE KPHOIPO-
TEKTOPHBIX KOMITO3UIMHA MPEAOTBPAIIAI0 POCT KPUCTAIUIOB JbJIa B OIBITHBIX
oOpas1ax, crmocoO6CTBOBANIO CHIDKEHHIO TIOPO3HOCTH MBIIIEYHOH TKaHU U TIpe-
MISATCTBOBANIO Je(hOpMAIK MBIIICYHBIX BOJIOKOH. Tak, B KOHTPOJIEHOM 00pasie
MIPOUCXOIMIIO 00pa30BaHNe KPUCTAIJIOB JIbAA M TOJOCTEH pazMepoM 175 MKM,
a CpemHWH TUaMeTp MBIIICYHBIX BOJOKOH cOcTaBismI 45,0 MKM. B OmBITHBIX
o0pasiax cpeHui pa3Mep moyiocteil coctaBisut 40 MKM, a CpelHUI TUaMETp
MBIIIEYHBIX BOJIOKOM 54,6 MM (puc.11).

O6pa3ert N93

Pucynok 11 - MukpocTpykTypa 00pa3rnoB norypadprKaToB, XpaHUBIIUXCS
npu Temrepatype ot Munyc 4 1o muryc 5°C (yB. x 260)

B mpornecce xpanenus mpu temreparype oT MuHyc 4 go muayc 5°C BO
BceX 00pa3nax HaOJII0Aanoch YBEIHMUCHHE KOIMYECTBA HHU3KOMOJIEKYIISIPHBIX
(pakmii Genka, 9T0 CBUIETEIHCTBOBAJIO O TEUCHUH aBTOIUTHUYECKHX IPOIEC-
COB, XapaKTEPHBIX JJIS OXJIKISHHOTO Msca (Tabim. 6).

Ha Tperbeil Hemene XxpaHeHHs 0Opas3nbl MPAKTHUECKH HE OTINYAIINCH
MeXxay co0oil 1mo (pakIHOHHOMY COCTaBy OEJKOB, TOJBKO Y KOHTPOJBHOTO
00pa3siia ObuTa BeIENICHA (PpaKifust ¢ MOJIeKyIsipHON Maccoit 100 k/]a.

Kak BHIHO W3 pe3ynbTaToB UCCIEIOBaHMH, B ONMBITHBIX 00pa3lax u3Me-
HEHHME (PaKIMOHHOTO COCTaBa OEJIKOB MPOMCXOIMIO Oojiee OBICTPO, YeM B
KOHTPOJILHOM 00pa3ue. DT0 0OBSICHSUIOCH TEM, YTO IPH TaKUX TeMIeparypax
XpaHEHH 3a CUET BBEACHHS KOMIIO3HIUI KPHOMPOTEKTOPOB OIBITHBIE 00pa3-
I[bl, B OTIIMYKME OT KOHTPOJBHOTO, HE 3aMEp3alli, a OCTABAINCH B COCTOSHHUU
ONHM3KOM K OXJIAKAECHHOMY MsICy, YTO HE MPENATCTBOBAIO IMPOTEKAHUIO aBTO-
JUTUYECKHX MPOIIECCOB.

MukpoOHOIOrHIecKne NCCIeIOBaHUA B IIPOIECCEe XpaHEHUsT 00pasloB
IIpH TeMIepatype oT MUHYC 4 10 MuHyc 5°C Mmoka3ajiu HE3HAUYUTENIbHbBINA POCT
o01iero Konu4ecTBa Me30(MIBHBIX a3pOOHBIX U (haKyIbTaTHBHO aHadPOOHBIX
MHUKpPOOPIraHM3MOB BO Bcex oOpasuax. Ha 21-e u 27-e cyTku XpaHeHus Bce 00-
pasiel coorBercTBOBaM TpeboBanusM CaulluH 2.3.2.1078, yro mokasaio
BO3MOXXHOCTb 3HAUUTCJIBHOTO YBCJIUYCHUA CPOKOB T'OAHOCTH MSCHBIX IIOJTY-
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(habpHKaToOB 3a CUET CHIDKCHHUS TEMIIEpPaTypbl XpaHEHUs 0e3 JOCTHKCHHS 3a-
MOPOKEHHOTO COCTOSIHHSL.

Tabnmma 6 - @pakuMOHHBINA COCTaB OENKOB MOy habpHKaTOB, XPaHHUB-
IIUXCS TIPH TeMIIepatype oT MuHyc 4 1o munyc 5°C

KonmdaecTBo 6eTKOBBIX GpaKIuit

o] OGPas 56 |40-25| <25
XpaHeHHs i -25] <
>100 x/]a 100-70 x/Ja xla | klla | klla
Konrpons- |1 (3HaunTE B-
HBII Has) - 100 x/la 4 1 2 1
! Ne3 1 5
Ne5 2 4
KonTtpoms- ) 1 1 2 1
HBIN
. i 1(muHOp) - 100 /]
14 Ne3 1-70x/la 1 2 2
. ) 2(muHop) - 100x/1a
Ne§ 1- 70l 1 2 4
Konrpous- ) 1 u 1(muHOp) 1 2 4
HBIH 1-70x/[da
. ) 3(muuOD) - 100 x/1a
21 Ne3 1-70x/la 1 2 4
o ) 3(munOD) - 100x/]a
Ne§ 1- 70l 1 2 4
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BbIBO/JbI

1. WccnenoBaHbl KpHUOTIPOTEKTOPHBIE CBOICTBA TIHUIIEPHHA, COpOMTA,
TpErano3bl, caxapo3bl, IUTpaTa HaTpusi, cMecu mupodocdara u Tpudochara
HaTpus. Ha oCHOBaHMM M3Y4eHHUS MX BIUSHHA Ha (DU3UKO-XUMHUYECKHE U Opra-
HOJIENTHYECKUE XapaKTEPUCTHKH Msica (Ha nmpuMepe Longissimus dorsi cBuHbIx
MOJYTYII) 0OOCHOBAH BEIOOP KOMIIOHCHTOB JUIA CO3/IaHUS KOMITO3HIIUN KPHO-
MPOTEKTOPHOTO JEeWCTBHs. BBIsABIEHA 3aBUCHMOCTh M3MEHEHUH TeMIlepaTyphbl
3aMep3aHMsl ¥ aKTHBHOCTH BOJIbl OT KOHLIEHTPALMH KPUOIIPOTEKTOPOB M yCTa-
HOBJIEHBI 3 (hEeKTHBHBIE 103BI UX TPUMEHEHUSI.

2. Pa3paboTaHbl U anmpoOUPOBaHBl 5 perenTyp KOMIO3HMIUN KPHOIIPO-
TEKTOPHOI'O ﬂeﬁCTBHﬂ, npeaHa3sHauCHHbIC JJId BBCACHHSA B MSCHBIC nony(ba6—
PUKATbl B COCTABC paccojia, 1 U3YYC€HO UX BJIMAHWUEC HAa M3MCHCHHUC KaucCTBa
MSICHBIX TIOTY(haOpHKaTOB B IPOIEcce 3aMOPaKUBAHUSA, XOJIOIIIIFHOTO XpaHe-
HUS ¥ pa3MOpaKUBaHMA. YCTaHOBIICHO, YTO BBEJCHHE KOMIIO3UIIMA KPHOIPO-
TEKTOPOB CHIDKACT JCCTPYKTHBHBIC M3MEHEHHUS MBIIICYHOW TKaHW IPH XOJIO-
IUITBHON 00paboTKe W XpaHEHUH, COKpAIaeT IMOTePH MPU pPa3MOpPaKMBaHUH B
4 paza, moTepH NMpH KyJIMHApHOH 0OpaboTke Ha 15-20%, crocobcTByeT coxpa-
HEHHIO (PPAKIIMOHHOTO COCTaBa MBIMICYHBIX OCIKOB, CTAOMIN3AIUH [IBETOBBIX
U CTPYKTYPHO-MEXaHHYECKUX XapaKTEPUCTHUK.

3. YcraHOBIIEHA BO3MOYKHOCTh CHM)KEHHSI TEMIIEpaTypbl XpaHEHHUs N0
MuHyc 5°C ¥ yBEeJIMYECHUS CPOKA FOJHOCTH JI0 21 CYTOK OXJIaXKIEHHBIX MSCHBIX
nosry$aObpuKaToB ¢ MpuMeHeHHeM HanOoliee 3QPEKTUBHBIX KOMITO3UIUN KPH-
OIPOTEKTOPHOI'O JEHCTBUS.

4. Ha ocHOBaHWH TPOBEICHHBIX HCCICIOBAHUN HAy4YHO OOOCHOBAHEI
COCTaBBl KOMIDICKCHBIX NMHUMICBBIX n00aBOoK «Kpuomporekt-1» u «Kpuompo-
TEKT-2», BKIIOYAIONINE COPOUT, TPETAIO3Y U IIUTPAT HATPHS.

5. IlpoBenen pacuer mnokaszareneil SkoOHOMHYecKoH 3ddeKkTuBHOCTH
KOMIUIEKCHBIX THIIEBBIX 100aBok «Kpuonporekr-1» n «Kpuonporekr-2» n
pa3paboTaH NPOEKT TEXHUYECKON JOKYMEHTAI[MH Ha MX ITPOM3BOACTBO U NPH-
MeHeHne. BHenpenne pa3paboTaHHOW TEXHOJIOTHH TO3BOJIHUT MOJIYIHTh OO~
HUTENBbHYIO IPHOBLTL B pasmepe 31 Thic pyOsielt Ha 1 TOHHY TOTOBOW TPOAYK-
muu (aa 08.11.2010 r.)
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