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OBIIASA XAPAKTEPUCTHUKA PABOTBI

Axmyansnocme padomui:

Muorue  cBoifcTBa  Msca  ONpENENSIOTCS  W3MCHEHHSIMHU,
MIPOMUCXOMIIUMH B Oenkax. JTo U (GopMHpOBaHHE HEXHOCTH, U BKYyCa,
BCC. B nacrosimee BpeMmsi Msiconepepa0aThiBaroIas MpOMBIIUICHHOCTh
UAET 10 TMYyTH MAaKCHMAJBHOTO Y/UIMHCHHS CpPOKOB  XpaHEHUS
OXJIKIEHHOTO MSICHOTO CBIPbS. B CBSI3M € 3THM, KIIIOYEBBIM BOIPOCOM
SIBIISICTCS BO3MOYKHOCTH OTIPE/ICIICHUSI H3MEHEHUH CBHIPhS MO IEHCTBHEM
pPa3NUYHBIX (PAKTOPOB, IUHAMHUKH TEYEHHUS IIPOIECCOB CO3PEBaHUS, a
TaKXKe MCCICIOBAaHUS M3MCHEHUH OEJKOB MBIMICYHON TKaHU B TpoIiecce
JUTTENEHOTO XPaHEeHUS Msca B Pa3IMYHOM TEPMHUYECKOM COCTOSIHHH.

CpaBHHTEBHBIC HCCIICTOBAHUSA (U3NKO-XUIMHYECKUX "
TEXHOJIOTHYECKAX W3MEHEHHH CBHIpbS TPH PAa3IMYHBIX  YCIOBHIX
XpaHEHHsI B HACTOSIIIEE BPeMs IPENCTABISIET 0COOBI HHTEPEC B CBSI3U C
pSAOM  aKTyaslbHBIX MpoOJIeM: 3HAYMTENBHOTO YBEJIMYEHHS CPOKOB
XpaHEHHWsT CBHHUHBI B OXJIOKICHHOM COCTOSHHUM, BO3MOYKHOCTH
UACHTH(QHUKAINK TEPMHUYECKOTO COCTOSIHMSI MSICHOTO CBHIpBSl IOCIIE
XOJIOMWILHOTO XpaHEHHUs, MPUMEHSEMOTO JUIS TPOU3BOJCTBA MSCHBIX
npoxykroB u 1mp. OJHAaKO HanOOJNBINYIO CIOXKHOCTh HPEICTABISAET
OTIpe/IeICHNE [IOJIM MBIIIEYHOTKAHHOTO Oellka B MHOTOKOMIIOHEHTHBIX
MSICHBIX MIPOAYKTaX, MPOLIEAIIAX TEPMUIECKYI0 00paboTKy.

Onpenenenre OMOXMMHYECKHX HM3MEHEHHWH OEIIKOBOTO COCTaBa
MSICHOTO CBIPBSl Pa3UYHOIO0 TEPMHUYCCKOTO COCTOSHHUS, a TaKKe
OTIpe/IeICHNE [IOJIM MBIIIEYHOTKAHHOTO O€llka B MHOTOKOMIIOHEHTHBIX
TepMOOOPaObOTaHHBIX MSCHBIX IIPOAYKTAaX, MOXET OBITh pelieHa ¢
UCTIONIb30BAaHMEM COBPEMEHHBIX JJIEKTPO(POPETHIECKUX METOJO0B. DTH
METO/IbI IaBHO MCHOJIB3YIOTCSI B HAYYHBIX UCCIIEJOBAHHMSX.

OnmHako U1t NPUMEHEHHS WX C LENbI0 AKCIEPTH3Bl MSICHOTO
CBIPBsI, MUILNCBBIX TMPOAYKTOB W BHEIPCHUS B MPAKTHKY 3KCIIEPTHBIX
naboparopuii Heo0XoauMa pa3paboTKa M CTaHIAPTH3ALMS ONTHMAIBHBIX
YCIIOBHHA OKCTPAaKIWH HATUBHBIX W KOAryJUPOBAHHBIX MBIIICYHBIX
OenmkoB, a Takke pa3paboTka YCIOBHHM TIPOBEACHHs Ipolecca
3JIEKTPOGOPETUIECKOTO  pa3feiieHus. OJTO  HampaBieHHEe BechMa
MEPCIEKTHBHO M JacT BO3MOXXHOCTH Hamboliee KauyeCTBEHHOTO aHalM3a
MSCHOTO CHIpbs. PemeHue »dToW mpoOJIeMbl HMeEEeT HaydYHOe U
MIPaKTUIECKOE 3HAYCHHE.

Pemenne 3amad, moctaBleHHBIX B paboTe, OCHOBAaHO Ha Tpynxax
takux ydeHolx kak ConoBeeB B.H., CokomnoB A.A., Ilesauxu B.,
Cmoponunnes M.A., Octepman JLA., benoyco A.A., Kynpsmos JI.C.,
Arakawa N., Koohmaraie M.



Ienvio nuccepTalliOHHON pabOTHI SBISETCS M3yYeHHUE OEIKOBBIX
HM3MEHEHUH MBIIICYHON  TKaHH CBUHHUHEI moA  JeNcTBUEM
TEXHOJIOTHYECKUAX (PAKTOPOB C HUCIOJIE30BAaHHEM 3JIEKTPO()OPETHUCCKUX
METO/I0B UCCIIEIOBAHUS.

JJiss TOCTUKEHUS TIOCTABIICHHOM 1eNIM OBLTH PEHICHBI CIICTYIOIIUE
3a0auu:

1.Pa3paboTath mpornenypsl MpOOOMOATOTOBKH CHIPhS M MSCHBIX
W3NETN JJIS pa3leieHusl HATUBHBIX W KOAryJMPOBAHHBIX MBIIICUHBIX
0eKoB, KaK M0 Macce, TaK U M0 M303IeKTpryeckor Touke (pl);

2.1IpoBecTr  aHanW3  pe3yAbTATOB  (DU3HKO-XUMHUYECKOTO,
THUCTOJIOTHYECKOTO, MHKPOOHOJIOTHIECKOTO W JJIEKTPOPOPETHIESCKOTO
METOJIOB HCCIICTIOBAaHUN CBUHUHBI B TMPOIECCE IITUTEIHLHOTO XpaHEHHS B
Pa3IMYHOM TEPMHUYECKOM COCTOSHUH M ONPEISITHTh KOPPEIAIHOHHYIO
3aBHCHUMOCTH MEXy HUMU,

3./3y4nTh COCTAaB W CBOWCTBA MBINICYHBIX OCIKOB, a TaKXKe
3aKOHOMEPHOCTH WX HW3MCHEHWHA TOJA  JCHCTBUEM  Pa3IUYHBIX
TEXHOJIOTHYECKUAX (PAKTOPOB U TMPOIECCOB (HOPMHUPOBAHUS 3aJaHHBIX
XapaKTePUCTHK Ka4eCTBa;

4. VccnenoBatb  BO3MOXHOCTH  npuMmeHeHuss Merona 2DE
3JIeKTpodopeTHIecKoro paszaeneHus, a Ttake MALDI-kapTupoBaHus
BBICOKOMOJICKYJISIPDHBIX ~ TIPOAYKTOB  IMPOTEONIM3a ISl OTpeeIICHUs
OEITKOBOTO COCTaBa TEPMOOOPAOOTAHHBIX MSCHBIX H3JCIUN HA TIpUMEpe
BapeHBIX K0JI0ac;

5.Ha ocHOBe KOMIUIEKCHOT'O aHaIM3a MPOTEKAHSI aBTOITUTHYECKUX
MmporieccoB U (HPaKIMOHHOTO COCTaBa OEIKOB TEPMOOOpPaOOTaHHBIX
MSICHBIX MPOAYKTOB pa3paborath METOJIUKY OTpeIeIICHUs
MPOAOJDKUTEIBPHOCTH XPAHCHUS CBUHHUHBI B Pa3IMYHOM TEPMHUICCKOM
COCTOSIHUU.

Hayunasn nosuszna padomot:

W3yden xapaktep © 3aKOHOMCPHOCTH KOJIMYCCTBECHHBIX H
KaueCTBEHHBIX M3MEHEHUH (PaKIUil MBIIIEYHBIX OCIKOB CBHHUHBI II0
Macce W M303JEKTPUUECKOH TOYKE II0J BO3JCHCTBHEM pPa3IMYHBIX
TEXHOJIOTHYECKUX  (akTOpOB  (TeMmmeparypa, MPOJOJKUTEIHLHOCTD
XpaHeHUs1, TepMOOOPaOOTKA, THIT MBIIIIIHI);

Ha ocHOBe METOZ0B MPOTEOMHKH IPEIIOKEHBI MOTCHIIUATHHBIE
OenmKH-Mapkepbl I WIACHTH(UKAIMA  MBIIIEYHOW  TKaHH |
MIPOTHO3UPOBAHUS CPOKA XPAHCHHS MSCHOTO CBHIPhS B 3aBHCHMOCTH OT
€ro TEPMHUICCKOTO COCTOSHHS,

Pa3paboTanel  MaTeMaTHYECKHE  MOACTH  KOJNUYCCTBCHHOM
UACHTU(DUKAIIMY TPOJODKUTCIHPHOCTH CO3PCBAHUS CBUHHHBI, a TaKKe
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MBINIEYHOW TKaHW TePMOOOPaOOTAHHBIX MSICHBIX MPOAYKTOB - Koibaca
«JloKTOpCKasi»;

MeTtonom aekTpoopeTHISCKOTO pas3jieieHus, a Takxke MALDI-
KapTHPOBaHUS BBICOKOMOJCKYJISIPHBIX MPOIYKTOB MPOTECOIHM3a H3yYCH
OCIKOBEII COCTaB BapeHOW KOJIOACKH «J[OKTOpCKasi».

Ilpaxmuueckas 3nayumocm:

- OmpeneneHa BO3MOXHOCTb KOJHYECTBEHHOTO OTIPEICICHUS JOJH
MBIIIIEYHON TKAHHU B TEPMOOOPaOOTaHHBIX MACHBIX IPOIYKTAX.

PaszpaboTansr:

- Metomuka TIPOOOIOATOTOBKH U BIEKTPOHOPETHIECKOMY
Pa3eIeHNI0 HATUBHBIX M KOAryJTHPOBAHHBIX MBIIICYHBIX OEIKOB;

- Meroanka ompeneneHuss MPOJOJDKUTENBHOCTH — XPaHEHHS
CBUHHHEI B PA3INYHOM TEPMUYIECKOM COCTOSHHH.

Pa3paboTanHas ~MareMaTH4ecKas MOJCIb  KOJIUYECTBCHHOTO
OTIPE/ICTICHUST MBIIICYHOH TKaHU B MSCHBIX MPOAYKTaX IO3BOJIAT
3HAYHUTEIBHO CHU3UTH OO (PasibCU(PUIUPOBAHHON MICHOM TIPOTYKITUH.

YMeHbIIIeHHE 3KOHOMUYECKOTO yIepOa MyTeM CHIDKEHHS IPOIax
(danbCUPUIUPOBAHHON TPOMYKIMH B TOJOBOM HCYHCICHHUU COCTABISCT
1 muH. 80 TBIC. pyOneii B nenax 2010 r.

Anpobayus paboomevi: OCHOBHBIE pE3yIbTAaThl BBITIOJHEHHBIX
nccienoBaHuil ObplTu mpencraBieHs! Ha 11-oi (2008 1), 12-0i (2009 1) 1
13-# (2010 1.) MexayHapoaHBIX HayJIHO-TIPAKTHICCKUX KOH(MEPECHITHIX
namatd Bacwims MartseeBuua ['opbatoBa, MockBa, BHHWHWMII;
MexnyHapogHOH HaydHOW KOH(EPEHIMH CTYIACHTOB W  MOJOJBIX
yuenblx, MockBa, BHUMUMII, 2008; 55th International meat industry
conference, Belgrade,2009; 55th ICOMST, Copenhagen, Denmark 2009;
56th ICoMST, Jeju, Korea, 2010, Bcepoccuiickoil Hay4HO-IPaKTUYECKON
koH(pepeHiwmu, Yriud, 2010 r.

Ilyonuxayuu: Tlo pesynbpraTaMm MCCICIOBaHUS OMyOIUKOBaHO 17
MeYaTHBIX PaboOT, B TOM YHCIC peKOMEHIOBaHHEIX BAK — 4.

Obvem u cmpykmypa ouccepmayuu. JlucceptanronHas padota
BKIIIOYAae€T  BBEJCHHE, 0030p HAYYHO-TEXHHYECKOH  JIHTEpaTypHl,
XapaKTepUCTHKY OOBEKTOB M METOJOB HCCIEIOBAHUS, PpE3yJIbTaThI
HCCIICAOBAaHUA W WX AaHalW3, BBIBOABI, CIIHCOK HWCTOYHHUKOB
WCTIONB30BaHHON JMTepaTypsl W mnpwiokeHus. Cozaepykanue padOTHI
n3nokeHo Ha 138 cTpaHWIIaX MaIIMHOMHUCHOTO TEKCTa, COACPXKHUT 44
pucyHka, 8 Tabmum m 2 upwioxeHus. bubnworpadus Briovaer 172
HCTOYHUKA, B TOM 4YHCcIe 76 3apyOe:KHBIX aBTOPOB.



COJIEP)KAHUE JUCCEPTAIITMOHHOM PABOTBI

Bo  BBenmeHmum ~ 00OCHOBaHa  aKTyalbHOCTh  BBIOPAHHOTO
HalpaBJICHUS] HCCIICOBAHUM, CGHOPMYIMPOBaHbI  Hay4yHas HOBHU3HA,
MpaKTHYecKasi IEHHOCTh pabOThI M HANPaBJICHHOCTh UCCIIEOBAaHUH.

B rnaBe 1 mnpuBenéH aHaNMTHYECKHH 0030p HAy4YHOH W
TEXHUYECKOH JIUTEpaTyphl, HOCBSIEHHON BOIIPOCAM aHAJIN3a MBIIICYHBIX
OenkoB Msica yOOWHBIX J>KMBOTHBIX M XapakTepa WX H3MEHEHHUS 0]
JNEUCTBHEM  TEXHOJOTHYECKMX  (PaKTOPOB  C  HCIOJIB30BAHHUEM
COBPEMEHHBIX HHCTPYMEHTAIbHBIX METOJ0B HccienoBaHus. O60CHOBaHa
HEOOXOMUMOCTh  OoJiee  TIyOOKOTO  PAacCMOTPEHHsI  BOIIPOCOB
WHCTPYMEHTAIBHONW OLEHKH MBIIIEYHbIX OEIKOB MSICHOTO CBIPbS H
TepMOOOPaOOTaHHBIX MHINEBHIX MPOIYKTOB. AHAIN3 COCTOSHHS BOIPOCA
MIO3BOJIIT 0OOCHOBATH LIENIb M CPOPMYITHPOBATH 3a1a41 HCCIICIOBAHMSL.

B riaBe 2 npesncraBieHa cxeMa IPOBEICHHS AKCIIEPUMEHTOB, JlaHa
XapaKTepUCTHKa 00BEKTOB U METOIOB HCCIICIOBAHMSI.

B riaBe 3 npuBeneHs! pe3yabTaThl COOCTBEHHBIX HccienoBanuil. B
TOM  4YHCJIC JIaHHBIE CPaBHHUTEIBHOTO  aHaJM3a CBUHHUHBI  C
UCTIONIb30BAaHMEM METO/IOB (PU3MKO-XHMUYECKOTO, THCTOJIOTHYECKOTO M
MHUKpPOOHOJIOTHYECKOTO ~ HCCIEOBaHUS B  MPOLECCE  UTHUTENHEHOTO
XpaHEeHHs W B PA3IMYHOM TEPMHYECKOM cOCTOsHHM IIpencraBieHbl
pe3yJIbTaThl UCCIEIOBaHMSI 3aKOHOMEPHOCTEH (hOPMHUPOBAHNUS 3aaHHBIX
Ka4eCTBEHHBIX MOKa3aTeJel Mpu TepMooOpabOTKE M XPaHEHNUH CBUHHHBI.
W31oskeHbI BBIBOBI TIO BBITIOTHEHHON paboTe.

B npunoxeHWAX ~ NPENCTAaBICHBl  METOAWKA  OINPEACICHUS
MIPOJIOJDKUTENFHOCTH XPAaHEHUsI CBUHUHBI B Pa3IMYHOM TEPMUYECKOM
COCTOSTHHH, @ TaKXe pacyeT SKOHOMUYECKOH 3(P(PEKTUBHOCTH KOHTPOJISL
KOJINYECTBA MBIIICYHOW TKAaHH MSCHBIX NPOAYKTOB W CHIDKCHHUS JOJIN
¢danscnpuIMpoOBaHHON IPOAYKIIHH.

OPIAHU3AIIUSA DKCIIEPUMEHTA,
OBBEKTBI U METOAbI HCCJIIEJOBAHUSA
[IpoBenenne nucciieTOBaHUIA OCYIIECTBISUIOCH B HECKOJIBKO ATAIOB
B COOTBETCTBHH CO CXEMOM, MpeICTaBIeHHON Ha puc.].
B cooTtBeTcTBHM ¢ menpl0 W 3amadaMud  paboThl 0OBEKTaMHU
HCCIICIOBAHUS SBISUTNCE:
- MACHOE CBIPbE:
- obmas cpemHss mpoba (majmee MO TEKCTY — OCH) IO
IUICYEIIONATOYHOMY OTPYOY - CBUHHMHA TIONTYTYIIIH;
- OCH BBIICICHHBIX Ta300CJPCHHOTO W IUICYEIONATOYHOTO
0oTpyOOB;

6



- MOZEJIbHbIE (paplIeBble CHCTEMBI;
- konbaca BapeHas «Jloktopckas» o TOCT P 52196-2003.

OKCIIEpUMEHTANBHBIC HCCIICOBAHUS TPOBOAMIN B YCJIOBUSIX:
nabopatopuii  BuorexHomorum  msca, VcmeITaTenpHOrO — IIGHTpa
'HY BHHUUMII wum. B.M. Topb6aroBa Poccenpxo3akagemun,
Jlaboparopun m3ydenus OenkoB Mucrturyra O6moxummu uMm. A.H. Baxa
PAH, JlaGopatopum mpoTeoMukn MHCTHUTYTa OMOMETUITMHCKOW XHMHUU
M. B.H. Opexosuga PAMH, Yepenoserkoro n Momkap-OnMHCKOr0
MSICOKOMOMHATOB. V3ydeHne cocTaBa u CBOHCTB OOBEKTOB HCCICJOBAHUS
MPOBOIMIIA C FWCIIONB30BAHWEM CIIEAYIOIIMX METOIOB aHauW3a: -
maccoBast poist 6enka — mo ['OCT 25011-81 (1);- xwupa - mo 'OCT
23042-86 (2);- Bnaru — o 'OCT 9793-74 (3);-akTHBHAs KMCIOTHOCTh —
o 'OCT P 51478-99 (4);- mepeBapuMOCTb OEIIKOB «in Vitro» - METOJ0M
A.A. TTokposckoro u N.JI. EpranoBa (5);- KoMMuecTBEHHOE OIpeieiCHHe
pactBopuMoro ©Oenka MeronoM bpendopa  (6);-muoduOpmILIspHAs
¢parmenrarus Msica (MFI) (7);- Bmarocesi3piBaromias CIIOCOOHOCTB -
MetogoM I'pay-Xamma (8);- MUKPOCTPYKTypa Msica U TOTOBBIX U3JENUH -
rucronoruueckuii metog nmo 'OCT P 52480-2005 (9);- snexTpoHHas
mukpockonust (10);- onpeneneane KMA®AHM — o 'OCT 10444.15-94
(11);- omenka apomarta Ha mpubope VOCmeter (12);- dbpakimoHHBII
coctaB 6enmkoB MeronoM 1DE anekrtpodopesa B Mogudukanuu Jlemmim
(13);- ¢dpaxkumonnsiii cocrtaB 6enkoB meronoM 2DE asnextpodopesa B
moaudukarmun O'Papemna (14);- GpakIMOHHBIA COCTaB OEITKOB METOJAOM
Macc-CIIEKTPOMETPUHA MALDI-TOF (15);- SKOHOMHYECKas
a¢pexTuBHOCTE (16);- cTaTHcTHYECKass 00padoTKa JaHHBIX (17).

Ilpu mnpoBeneHMM  TaOOPATOPHBIX  HUCCICIOBAHUU  CTPOTO
coOnrolaNy mpaBuia cpeaHux mpod. JoCTOBEpHOCTh BCEX MOTYYCHHBIX
PE3yIBTATOB MOJATBEPKIAIA ITOBTOPHOCTHIO IKCIICPHUMEHTOB, a TaKKe
CTaTUCTHYECKOW  OOpabOTKOM  pe3ylbTaTOB  AKCHCPUMCHTAIBHBIX
HUCCIIEIOBAHUM.



I"/i:'eus,]:ua'6(:4'[1{213.:E'l OEM ECKEK TOAXOT0E
K 0TOO0pY, MOATOTOERS Ipod K
PasgeTeHIA Ha THEHEIX B
E0ATY.IHP 0B HEEIX MEIIIEYHELX
DeTHOE MO Macce H

DopMaTHIANHA HeleH H 23739 HCCISI0EaHHA |

Bridop 00BEKTOE HCCIe0EAHIA |
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CeunHHEHA

Mogensabie thapisa

Koabaca «JoKTopcKasm:

\\- I{SOSJEI\TPI’I‘IEL‘KOI"& TOWES mo TOCT PS2196-2003
i HS’}'T-IEH:HE EBAIHAHHA TEXHOTOTHY2CEEN NapaMeTpOE Ha FEMeHEeHA OeaEoB
- * +*
Vo TMoavTyima » COOTHOIIEHHE MACO/IHIMHEK (50%.33%)
- YHOAEOEEA - 3aMOpaEFBAHE + bemxoerl JODABKH - HZOIAT COSEOTO OeIKa
- THODOTpyVDa - XpaHeHHE (1%.4%.10%. 15
- ZaMOpIEHEIHHE + Hebemoerle godaEkH KapTodeTbHEE
- XpaHeHHe EpaxMaT'K-Kapparnsas GPI 270

(L A% T 102 90.0.5%6,1961.5%)

Hsydenne xapaxTepa H 3aK0HOMEPHO CTH KOTHYeCTESHEBIN H
KagecTECHHBIX HEMeHeHIH dip asiTeit Memreussx Geaxos (6,13.14)

+

Ararms o0nrero GHIMEO-XHMENEeCKEOTO COCTAED H
CHOXMMIUECKOro COCTAEd HCOTayeMEeX oGpasos (1-13)

+

+

HsyueHre xaparTepa H 33 KO0 HOMEPHO CTH KOIHYe CTECHHBIN H Ka9eCTEeHHbBIXN
HISMEeHeHHE (ip a KT MEIIewHBIK OeIK0E II0 MACCe H H303IeKTPHEeCK0H
TOYES C HedBH HeHTHHHEAIE TepMHYeCcEOr0 ¢OCTOAHNA CBHHMHEL (13-15)

Omesia BOSMOKHOCTH H IEPCISKTHERL
TIPHMEHSHHA METON0E NISKTPOdopeTHIecKoTe
pasaensEEd GeTEOE TIX SHATHIE COCTABR
TepMOoSpaSoTAHNEX MACHEX MpoIykTeE (13-13)

¥

PQSPQSO'[KQME'IQJHI\TI OTIP &7 ST EHHA TP 0 T H TEJIEHOC TH X PDAHSHE T CERHHBL
= E PASIHEHOM TepMHEeCEOM COCTOREMH (6,13.17)

PaspatoTEa MATeMATHEECEKIK MOJeTeH

¥

MpOTEEAHEA E CENHIHE aETOIHNTHHESCERN

Pacuert snoHoMHEecEOH 3hdeRTHEHOC TH P MM e HEHIA MeToma 3 IeETpodopesa
ATA KOHTPOIA KOJHTeCTECHHOTO COePIRaiT MEIIISTHOH THAHE MACHEIX
OpOIVETOE H CHEDREHHA JOIH faasCcHiHITHp 0BaHHOH Mp oy ELeE {16)

TPOIIeCcCoE 0 COCTAEY OemxoEen: dp a et
H KOJIHYeCTESHHOH HIeHTH IEa ITHH
MEIIeYHOH TEAHE MACHEX IPOSVETOE -
woabaca «Joxropckaas (6,13.17)

Puc 1. Cxema npoBenieHNsI HCCIeT0BaHUH




PE3YJbTATHI HCCJEJOBAHUM U UX OBCYKJIEHUE

Pazpabomka memoouueckux nooxe0oe Kk omoopy, no02omoexke npoo u
PaszoeneHul0 HAaMUBHBIX U KOAZYIUPOBAHHBIX MbIUIEUHBIX DENIK08 NO macce U
U30I71eKMPUYECKOUl mMOoUKe IT1IeKMmPoghopemuiecKum memooom

CoOuroicHre  yCIIOBUI MPOBEACHUS dJeKTpodopesa u mpendopesHon
00paboTKH 00pasmoB SBISETCS 00A3aTEIHHBIM ISl BO3MOYKHOCTH CPaBHEHHS
37eKTpodoperpaMm, IMONYICHHBIX B pa3Hoe Bpems. C 3Tol 1enpio B padbote
OBIT TPOBEACH TMOAOOP ONTHUMAIBHBIX YCJIOBUN OKCTPAKIUK OEIKOB U3
HATHBHBIX 00PAa3IOB Msca U TePMOOOPaOOTaHHBIX MSACHBIX IPOIYKTOB, a TAKKE
OBLT TIPOBEJICH MO00P TUIOTHOCTH Telel, koTopas obecnieuynBana Obl 4YETKOE U
BOCIIPOM3BOIUMOE pa3ficlicHHe OCIKOBBIX 30H HATUBHBIX M KOAryJIHPOBAHHBIX
MBIIICYHBIX OCIIKOB.

[l onTHMU3AIMK MPOLEAYPBI paszienicHus OenkoB  MeTonom 1DE
anekrpodopesa B Moamdbukanmu Jlemmin ObUTH  TOAOOpaHBl  OydepHbIC
PacTBOPHI U SKCTPAKIUU: - CYMMapHOH (pakuuu capKOIUTa3MaTHYECKOW U
MuOpuUOpILIApHOH (pakumii  Mbimedabix  O6enkoB - 0,01 M TpucOBBI
Oydepusiii pactBop, pH 7.6; - capkorurasMaTHueckoil OeaKoBOW (pakiuu -
dbocoarapii OydepHsiii pactBop, pH 7.8; - MuopuOpmmispHO OeTKOBOM
(dpaxuu - 6opatHsie OyhepHbie pacTBopsl, pH 6.8 1 pH 8.6.

[TomoOpansl Ba pekuma 3nekTpodopesa: - A pa3lIeleHUs] HATHBHBIX
oeakoB -20MA/100 V B Tteuenue 1 4, a 3ateM B Teuenue 2,5 1 35MA/200 V; -
JUISL pa3/ieNieHHs] KoaryaupoBaHHEIX 0enkoB -30MA/100 V B teuenue 0,5-1 4, a
3areM B TeueHue 2,5 1 45-50mMA/300 V.
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Puc 2. Kamubposounas KpuBas 3aBUCUMOCTH  DJIEKTPO(POPETHIECKOM
MOABMXXHOCTH OEJIKOB OT JAECATHYHOTO JorapupmMa ero MOJCKyISIPHOH MacChL.
B pesynprare TpOBEOCHHBIX WCCIENOBAHMK YCTAaHOBIEHO, YTO IS
YAOBIETBOPUTEIILHOTO pasfeneHus 0enkoB Tpedyetcs 2,5-3,5 4. [Tomydennbie



OCIKOBBIC 30HBI HWACHTU(QUIHMPOBATH U AHAIM3HPOBAIH C  IOMOIIBIO
KaIMOpOBOYHOW KpHBOH (pHC. 2) 3aBHCHMOCTH 3JIEKTPO(OpPETHIECKOU
MOBIKHOCTH OCJIKOB OT JECSATUYHOTO Jiorapru(pMa ero MOJICKYISIPHOH MaccCHl.
JIst mocTpoeHusl KaTMOPOBOYHON KPUBOW HMCTOJIB30BANIH OCTKU-CBUACTEIH C
W3BECTHBIMH MOJIEKYJISIPHBIMHA MacCcaMH.

Paznenrenme GenkoB meromoMm 2DE  smekrpodopesa B monmduranum
O'daperra OCYIIECTBISUT B 2-X HANPABIICHUAX: H303JICKTPOGOKYCHPOBAHHE
(2®), ocHoBanHOE Ha M303JIeKTpHueckoir Touke O6enkoB (pl) m SDS-PAGE,
OCHOBAHHOC HA BEIMYMHE MOJICKYJISIpHON Maccel 6emkoB (M). [lon nmeiictBuem
INEKTPUYECKOTO TOKA MPOUCXOIUT MHUTPAIIUH OCITKOBBIX MOJICKYJ B TPAIUCHTE
pH B 00nacte co 3HaueHWEM pH, paBHBIM H303JCKTPUICCKOIN TOUKE MOJICKYIIBI.
Pasnmenenne OenkoB TO Macce W MO  HW303JCKTPUYCCKOM TOYKE JaeT
BO3MOXKHOCTh KOMIUICKCHOW OIICHKH (PPaKIIMOHHOTO COCTaBa HCCIETyEeMBIX
00pas3Ios.

H3yuenue 61uaHuA HEKOMOPHLIX MEXHOI0ZUYUECKUX RAPAMEMPOE HA
CKOPOCHb U XAPAKmMep usmeHeHus 6enKkoe MoluiedHoll mKaHu

Uzydenne BIMSAHMA cHoco0a XpaHEHWsS Ha XapaKTep aBTOIMTHYECKHUX
moporieccoB. BBIIO  MpoBeAeHO W3ydYCHHWE AaBTONUTHYECKHX —IIPOIECCOB,
MPOMCXOIAIINX B MBIIIAX IJICUEIONAaTOYHOTO OTpyOa BBIACICHHOTO U
WHTAKTHOTO, OCTAaBICHHOTO B BHJE IOJNYTYIIH, a TaKXe BIMSHUSA crocoba
XpaHCeHHs Ha (PPaKIMOHHBIN COCTaB OCIKOB U CPOKH FOJHOCTH MscCa.

PesynbTaThl I3MCHEHUS! PACTBOPUMOCTU OCIKOB MPH XPaHCHHH MOIYTYIIT
¥ OTpYOOB B IOJBEIICHHOM COCTOSIHUU 0€3 YITAKOBKH B YCIOBHUSAX XOJOAMIBHOMN
KaMepbl IIpU MOCTOSIHHOM TeMmmepaTtype 2+2 °C, OTHOCUTEIBHOHN BIaXKHOCTH 85

- 90% u cxopocTu noroka Bozayxa 0,5-1 m/c mpeacrasnens! Ha puc 3.
3,0
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MpoaoNMKUTENbHOCTb XPaHEHUSA, CYT
OO0Opa3oBaHWe HEPACTBOPUMOTO AaKTOMHO3MHOBOTO KOMILIEKCAa B
nepBeie 24 9 mocie yoost )KHBOTHOTO XapaKTePU3YETCs PE3KUM YMEHBIIICHHEM
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KOJIMYECTBA PACTBOPHMBIX OEJKOB MBIMIEYHOH TKaHM Ha 55 % B ocm 1O
noxytyie u 19 % B ocn 1o oTpy0y 10 CpaBHEHMIO C MCXOAHBIM MOKA3aTeIeM B
ITApHOM MsiCE.

AHanu3upysi ”HTCHCUBHOCTb TTOCI€yOONHBIX M3MEHEHHH B TIONTYTYyIIE
U JOTIaTOYHOM OTpyOe, ClIeayeT OTMETHTh MEHEe ITyOOKOe pa3BHTHE Ipolecca
aBTOJIN3a B OTACICHHOM OTpyOe, YTO XapaKTEepU3yeTCs IUIAaBHBIM CHIKEHHEM
Konm4gecTBa pactBopumoro 6enka Ha 0,6 T Ha 100 r mpoaykTa, TOraa Kak MpH
XpaHEHHUH MOTYTYII HaOII0JAeTCs pEe3KOE CHIDKEHHUE (B 2 pa3a) pacTBOPUMOCTH
0€JKOB, YTO XapaKTepuzyeT Oosee rTyOOKHe TIOCMEPTHBIE N3MEHEHHSI B TKAHSX.
Ha 4 cyr xpanenus npu 2+2 °C KOJIMYECTBO pacTBOPUMOTO OeJika B MOJTYTYIIE
yBemmuuBaetcs U gocruraet 2,0 /100 r msca, mpuONMIKasCh K TaKOBOMY
3HAUEHHMIO U 17151 0TpyOa. B manpHelem, BIJIOTh 10 OKOHYAHHS SKCIIEPUMEHTA
Ha 10-e CyTKH, pacTBOPHMOCTh OEJIKOB CBUHMHBI MEHSETCSI HE3HAUNUTEIBHO Kak
B OTpy0Oe, Tak U B MONYTYIIE.

CrerieHb  MUOPUOPWILTAPHONW  (parMEHTAIlMM  SBJIACTCS OJHUAM U3
MOKa3aTesel, XapaKTepU3YIOINX W3MEHEHHS B CTPYKType MBIIICYHON TKaHU
10J] BO3JICHCTBHEM Pa3IMUHBIX (PAKTOPOB, U B TIEPBYIO 0UYEPEb, XapAKTECPU3YET
TEUCHHE aBTOIUTHUYECKHUX MPOLECCOB.

I[lo wmuenmro psma aBtopoB (Snyman J.D., Frylinck L.) wurzekc
MHOGUOPUIUTAPHON (PparMeHTaIliu TO3BOJISIET O0Jiee YETKO OXapaKTephu30BaTh
HU3MEHEHHS, MPOHUCXOMISIINE B CTPYKTYpPE MBINICYHOW TKaHH, MOCKOJBKY STH
MIPOLIECCHl HAIPSMYIO BIHMSIIOT Ha COCTOSHHME MBIIIEUHBIX OenkoB, MFI Takxke
MOJKET XapaKTepu30BaTh MIPOTEOMHBIE N3MEHEHHUS. Uzmenenus
MuOGUOpWIIISIpHOH (parMeHTan TpH (GOPMHUPOBAHUM HEKHOCTH Msica B
MIpolecce XPaHEHUs Ha puc. 4.

3,0%107/1,0%107

45 — !
20 | | | ‘ ‘ ‘ ‘ 9.0%10%9,0*105 0!
8.0%102/4.8*10° Puc. 4. JluHamuka
35 : A
1 // M3MEHCHUS ITIOKa3aTelIs
30 1,0%101/2.2%102 o
- I ZAPRE: MHOGHOPMILIIPHOI
g s | A ¢dparmentaimu (MFI) u
v
s T/ KMA®AHM B npornecce
o " £ XPaHEHHs OXJIAXKICHHO
=
5 42t 4] Tl CBUHUHBI *
BESE
o
o 2 4 6 8 10 12
n o xp  eyT
‘ ——nonyTywa —e-_OTDVE 1

*Yepes apobb (/) ykazaun nokazarenb KMAD®AHM nonyryuia/otpyo, KMA®AEM
0TpyOa HOAYEPKHYTO
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Pesynbratel m3menenuss MFI B mporiecce XpaHeHHS CBUHHHBI OBUTH
MPOAHATU3UPOBAHEI B COBOKYITHOCTH C MHKPOOHOJIOTHYCCKHM IOKa3aTeiIeM
6e3onmacaoct — KMAD®AHM.

[TomyueHHbIE HAMU JaHHBIE CBUAETENBCTBYIOT O TOM, YTO B 00pasie Kak
oTpy0ba, Tak W TOJYTYIIH Ha TPOTSHKEHWH cpoka xpaneHus - 0-10 cyr
HaOJNIOmaeTcss IUIaBHOE HapacTaHue MHUOPUOPWILIAPHOW — (PparMeHTAIHH,
nocturas Ha 8-¢ cyTku 20-22 ell., COOTBETCTBEHHO.

OnHoBpeMeHHO, B miepuoa 4-7 cyT B oOpasnax MONyTymId U OTpyda
MPOUCXOTUT PE3KOE YBEIMYCHHE MHKPOOHOJOTHMYCCKOr0 TOKa3areis Ha 3
nopsnaka u cocrasiusieT 9,0 10°u 9,0 106, COOTBETCTBEHHO.

VYuuteiBasg TOT (hakT, YTO MPH 3HAYUTEIHPHOM HApPACTAaHUHM KOJIHMYCCTBA
MHUKPOOPTaHU3MOB Ha MOBEPXHOCTH MOJNYTYIIH WU OTPyOa, B TOJNIIC MBIIIII
BennunHa KMA®AHEM He npesbimaet 1g2-2,5 Ha BceM NPOTSHKEHUM XPAHEHMUS.
Takum o00pa3oM, MBI MOXEM YTBEpXKIaTh, YTO Ha CTCICHb pPa3pyIICHHS
muopubpmin  (T.e., Ha Tmokazarenb MFI) o0Kka3pIBalOT BIMSHHE TOJBKO
aBTOJUTHYECKHE TIPOIECCH, HO HE TNPOIECCH, BBI3BAHHBIC JACHCTBHEM
MHKPOOPTaHU3MOB, HYTO TOBOPHUT OO0 OTCYTCTBHH B3aMMOCBSI3M W3MEHEHHH
IaHHBIX MMokaszareneil. CienoBaTellbHO, 0 n3MeHeHno rmokaszarenss MFI MmoxHo
YETKO CYJIUTh O CpPOKe co3peBaHusl cBUHUHEBI, ecii KMA®AHM He npeBsiliaet
10%.

C  yBeNMYECHHEM  TPONOJDKHTEIBHOCTH  aBTOJHM3a  MPOUCXOIUT
BBICBOOOXKICHHE OeNKOB (TpomoHWHA-T, MHO3MHA, KOHHEKTHHA, HEOyIUHA, O-
AKTUHHHA) TIPU Pa3pyIICHUU MBIIICYHBIX BOJOKOH, MUODUOPWILT IO Z-THHUSM.
MHorre ydYeHbIC aCCOIUHPYIOT W3MCHECHUS B Z-THHUM C TIOCMEPTHOMN
TEHICpHU3alKeii MBIIICYHOW TKAaHW, B pE3yJbTaTe 4Yero BBICBOOOXKIAETCS
MHOKECTBO OEJIKOB-cyO(pparMeHTOB ¢ MoJiekypHbIMU Maccamu 180, 40, 33, 30
u 23 x/la (Davey C.L., Winger R.J.,1991/Tatsumi R.,Takahashi K.,1992).

OnexTpodoperpaMma TOMOTCHATOB MBIIMIEYHONH TKaHU OCI OTpyda H
nonytyrmm Ha 0,2,4,7,10 cyTok xpanenus rpu 2+2 °C (puc 5), mo3Bonmia d6omee
YETKO OMHCAaTh M3MEHYMBOCTH OCNMKOBBIX (D)PAKIMHA M YCTAHOBICHHUS KapTHHBI
W3MEHEHNH, IPOUCXOIINX B MPOIlecce INTEIHFHOTO XpaHSeHUs 00pasIoB Ipu
HU3KUX TUTFOCOBBIX TEMIIEPATypax.

AHanu3 o01eit KapTHHBI 3IEKTPOPOPETUICCKOTO pa3IeieHus: 00pa3mos 1
U 2, TOKa3aj HaJIW4yhe OOJBINEro KOJHYECTBa (DPakIuii ¢ MOJCKYISIPHBIMU
Mmaccamu <35 kJla. OcoOblif HHTEpEC COCTABIISI BBISBICHUE O€NKa TPOIIOHUHA-
T ¢ monekynspHoi Maccoit okono 30 kJla, KOTOPBI UrpaeT 3HAYUTENBHYIO
pPOJTb B Pa3BUTHH HEXKHOCTH MsICa M SBISICTCS HamOoJiee XapaKTePHBIM OCIKOM
(parmerTanm OeyKa MBIIIEYHOTO BOJIOKHA B MpoIiecce XpaHeHHs. Pe3ymbraTel
KaueCTBEHHOTO aHaNM3a II0Ka3ajdW II0YTH IIOJHOE OTCYTCTBHE (hpaKkmun
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MmozekysipHoit Macesl 30 k/la Ha O cyT B 0Opasiie ocIt 1o MoJIyTyIIe, B OTIHYHE
oT obpasua ocn 1o oTpyOy. I[losrydenHble pe3yabTaThl XOpOLIo KOPPEIHPYIOT C
n3MeHeHneM nokasarenss MFL.
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Takum  0o0pa3oMm,  pe3yiabTaTbl  IMPOBEACHHBIX  KOMIUIEKCHBIX
UCCIECJOBAaHWN  MO3BOJISIIOT  BBIABUTH  Pa3iM4Msi B HMHTEHCUBHOCTHU
aBTOJINTHYIECKUX MPOLIECCOB B MBIIIIAX B 3aBUCHMOCTH OT CII0cC00a XpaHeHus (B
BHUJIE OTPYyOa MIIM B BUJIE TIOTYTYIIN).

ITokazaHo, 4TO, 3a cueT 60Iee MHTEHCUBHOTO TEYCHUSI aBTOINTHICCKUX
MIPOLIECCOB, CO3PEBAHNE B CBUHUHE IIPU XPAHCHUHU B OTpyOax 3aBepIuaeTcs Ha 2
CYTOK paHblle, 4eM B mousryTyme. Ilpu 3ToM MmkpoOmoiorudeckas mopdya B
oTpybax TMpOTEKaloT Tropa3no Ooiee MHTCHCHUBHEE, YTO NPUBOAUT K
COKpAIICHUIO CPOKOB XPAaHEHWS CBMHHHBI B BHJE BBIJICJICHHOTO OTpyba IO
CPaBHEHUIO C XpaHEHUEM B IIOJIyTYIIIE.

V3zydeHne BIWSHMS TUNA MBIIIEI HA XapakTep aBTOJUTHYECKUX
IPOLIECCOB B OTpyOax

IIpoBeneHpl  OMOXMMHYECKHE  HCCICNOBAHUS  KOJIMYECTBEHHOTO H
Ka4eCTBEHHOTO OIpPEACTICHUs] HM3MEHEHUH OENKOBBIX (pakiuil pasIMIHbIX
TUMOB MBI, [l 3Toro ObLIM B3STHI 00pa3mbl M3 Pa3HBIX 4YacTe TymH —
Ta300eApEeHHBIH OTPYO OECKOCTHBIM (AromW4Has TPyIIa, ABYTJIaBas MBIIIIA
Oenpa ¥ MOIYCYXOKHJIbHAS MBIIILBI) M MJIEYEIONATOYHBIH OTPYO OECKOCTHBII
(TOBEpXHOCTHAsI, TITyOOKast, TparneueBHIHAS U IICYET0JIOBHAS MBIIIIIIBI).

KonnuecTBeHHBIE N3MEHEHHS PACTBOPHMOIO O€JKa MBIIIEYHOW TKAHH
JIBYX OTPYOOB OECKOCTHBIX NMPHBEAEHBI Ha pHUC. 6. DKCTParupyeMocTh OEIKOB
IUICYENIONAaTOYHOTO OTpyOa Ha sTtare 6-12 cyTok majgaer, mpuMepHo, Ha 4 %.
OTO OO0BSCHAETCS TEM, 4YTO OJKCTPAarHpyeMOCTh BOJOPACTBOPHMBIX OEIKOB
OydepHBIMH pacTBOpaMH C HU3KOM HOHHOM CHJIOH PE3KO CHMXKAETCs, 4TO
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CBS3aHO C TMEPEXOJOM 3HAYHWTEIBHOW  YacTH  PAaCTBOPHMEIX OCIKOB B
HEPaCTBOPHMOE COCTOSTHHE.

B Tazobeapennom oTpyOe Ha 3TOM Ke 3Tarme (6-12 cyT) HabmomaeTcs
WHas KapTHHA M3MEHEHUsI pacTBOPUMOCTH OeikoB. KoinuecTBo pacTBOpUMOro
Oenka yBemmumBaercs Ha 0,5 r/100 T msca, 49To coctaBisieT 25%, 9TO BEPOSITHO
CBSI3aHO C MPOJOJDKAMOIIMMCS MPOLIECCOM CO3PEBaHMs, YTO B CBOI Ouepeib
CBsS3aHO C OoJbIe Maccoi Ta300eqpeHHOTO OTpyOa, a Takke Oosee
WHTEHCUBHBIMH Harpy3KaMu, KOTOPbIE BO3JEHCTBOBAIN HA MBIIIIIBI [IPU KH3HA
KHBOTHOTO.
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25 24 25
24 r T== 24

~

20 \)9 ,'I / M E-a 2,1
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R Puc. 6. Jlunamuka

HU3MCHCHUA KOJIMYCCTBA
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IUICYCIIOIIaTOYHOT O 1
Ta300€IPEHHOT0 OTPYOOB
o0 OECKOCTHBIX B nponecce
] 5 10 15 20 25 30
T P ——— XpaHCHUS
—_ i oTpY6 i oTpy6

B nmanpHeiiimem npu XxpaHeHuH B TeueHHe 15-20 cyT B 00omx oTpydax
SKCTParupyeMocTh IUIABHO TMaJaeT W JOCTUTaeT B IUICYESIONAaTOYHOM U
Tazo0eapeHHOM 0TpyOax 2,1 u 2,4 T COOTBETCTBEHHO PacTBOPUMOrO Oenka B
nepecuete Ha 100 r msca.

KauecTBeHHBIH W KOJMYECTBEHHBIH (HPAKIIMOHHBIH COCTaB OEIKOB

HCCIIeTyeMBbIX 00pa3IloB MOKa3aH Ha TUCTOrpaMme (puc 7).
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[TpoBeneHHBIE ONBITHI MMOKA3aJH, YTO YHCIO M WHTEHCHBHOCTH OEITKOBBIX
MOJIOC, HAaXOJIIMXCS B OOJACTH BBICOKMX MOJIEKYJISIPHBIX MAacC HEBEIIMKH.
AHanu3upys ucciexyeMple oTpyda, OTMEUEHO TIOUYTH TOJTHOE OTCYTCTBHE K 12
CyTKaM XxpaHeHuwss (pakmum ¢ MolekyisipHoit wmaccoir 150 k/la B
Ta300eIPEHHOM OTPYyOe OECKOCTHOM. DTO CBSI3aHO C PACIAIOM TSHKEIBIX Ienei
MHO3WHA U pAga OEJKOB, MPOYHO CBSI3aHHBIX C MHO3MHOBBIMH M aKTHHOBBIMHU
HATAMHA K 12 CyT XOJOOWIBHOTO XpaHeHHWA. B IuredenomaTodHoMm oTpyOe
mpoIiecc pacmaga OeTKOBBIX MOJICKYJ MPOUCXOIUT IIaBHO. Pacman ¢pakmum ¢
MoJeKysipHoi Maccoil 150 x/la mpoucxoaut Ha stane 12-20 cyTt xpaHeHus. B
obomx oTpyOax, HayMHas ¢ 4 CYTOK XpaHCHUsS, BBIABICHBI (PAaKIUU C
MojekymsipHeIME  Maccamu  30-37 kJla, dYTO COOTBETCTBYET (paKLyH
tponionnHa-T. KonndyecTBeHHOe yBenmueHne qaHHOW ¢pakumu Ha 12 cyt u 15
CYT B IUICYEJIONIATOYHOM U Ta300€JPEHHOM OTPY0ax, COOTBETCTBEHHO, TOBOPHUT
00 MHTEHCHUBHOM pacrajie MHOGUOPWILI, YTO BEJET K YBEINYEHHIO HE)XHOCTH
MSICHOTO CBHIPBSI.

B mporecce nmanbHEWIIETO CO3PEBAHUSA OCH HCCIEAYEMBIX OTpyOOB
MPOMCXOOUT pacHIeIUIeHHe OENKOBBIX MOJIEKYJ Ha ()parMEeHTHl ¢ MEHBIINMHU
MOJICKYJISIpHBIMA Maccamu. [Iporiecc MHTEHCHMBHOTO HAKOIUIEHHS TNPOIYKTOB
pacnana HabmomaeTcs Ha 15-20 cyT XpaHeHUs s 0Tt 000UX OTPYOOB.

[Tomy4yennsie paznuaus MOATBEPIKIAIOT HEOOXOIUMOCTh
mddepeHINPOBaHHOTO TIOX0/a K OMNPEJACICHUIO CPOKOB TOIHOCTH H
ONTHMAJILHOIO MOMEHTa 3aBEpLICHHS IPOIEcca CO3PEBAHMSI MSCHOTO CBHIPHS B
3aBHCHUMOCTH OT THIIA MBIIIIII.

W3yyenne BAMAHUMS croco0a YMAKOBKM Ha XapaKTEp aBTOJMTHYECKHX
IPOLIECCOB B OTpyOax

W3BecTHO, YTO XpaHEHHWE Msca B BaKyyMe, a 3HAUHT W TPH HUIKOM
MapIUaJbHOM JaBIICHHHM KHCIOPOZa, MO0 IpeKpamaer, b0 3amemisieT
HEeXXenaTenbHele  mpomecchl.  OTHOBpEeMEHHO  XpaHEHHE B BaKyyMe
COTIPOBOXKIAETCSI  CIOXKHBIM ~ KOMIUIEKCOM  OHOXHMHYECKHX H  (PH3HKO-
XAMHYECKHX ITPOIECCOB, B PE3YNIbTaTe KOTOPHIX MICO B yIIaKOBKE CO3PEBAET U
nmproOpeTaeT 0ojiee HEXKHYI0 KOHCHUCTCHIIMIO W COYHOCTh, CTAHOBHUTCS Oolee
JOCTYIIHBIM  JICHCTBUIO THIIEBapUTENBHBIX  (epMeHTOB. M3BecTHO, 4TO
HanOosiee BBICOKME OpPraHOJENTHYECKHE XapaKTePUCTHKH HMEET MSCO IpH
CTereHu BakyymupoBanus 98% (ocrarounoe gaBneHue He 6onee 0,02 MIIa).

Ha mpumepe mcciieoBaHust OCII TUICUENIONATOYHOTO OTpyOa GECKOCTHOTO
B HCYNMAaKOBAaHHOM M YIIAKOBAHHOM ITOJl BaKYyMOM BHJE ONKCaHA JIWMHAMUKA
W3MECHEHHS  BJIArOCBS3BIBAIONIEH  CHOCOOHOCTH  HMCCIEAyeMbIX — 00pasloB
ceuanHbl (BCC%) B mipotiecce AIUTENLHOTO XpaHeHUs (puc. 8).
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YnakoBka B 3HAYUTEIHHOHN CTCIIEHU BIHIECT HA XapaKTep U CKOPOCTh
aBTONUTHYCCKUX TpeBpamieHnid OenkoB. OpHAKO, Kak BHIHO Ha Tpadmuke,
BJIArOCBSI3BIBAIOIIAST CITIOCOOHOCTh YITAKOBAHHOTO OTPy0a 3HAYMUTEIILHO BBIIIEC HA
BCEX CPOKax XpaHEHHs. Baroces3siBaromiast CrioCOOHOCTh CBUHUHBI K MOMEHTY
OKOYEHEHHS JOCTHIaeT MUHHUMAJILHOTO 3HAUYCHM, U €€ BeauuynuHa Ha 3 % u 14
HIO)KE JUIS YIAKOBAHHOTO M HEYITAKOBAHHOIO MsCa COOTBETCTBCHHO, YeM Y
CBHHHHBI Yepe3 2 daca mocie yoos. Takas CBHHHHA IUIOXO II€pEBapUBACTCS
METICMHOM W TIOYTH JIMIICHA MPHUCYIICH ¢l B BaAPEHOM COCTOSIHWH apoMara W
BKyca.
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y 5.9 63,0 n3menennst BCC (%) ocnt

60,0 — i ey YHAaKOBaHHOI'O U

65,0

- ===

= e 570 HEYyaKOBaHHOTO 110]]
T 55, 4

g 55,0 7 BaKyyMOM

[UICYEIONATOYHOTO

oTpyba 6ecKoCTHOTO

——ynakoBaHHbI OTPY6 - —-HeynakoBaHHbIA OoTPY6
40,0 ¢ 1 1 ——F 1 1 5
0 2 4 6 8 10 12 14
I'Ipo,qonmwrenbuoch XpaHeHud, CyT
IIpomecc cBsI3pIBaHUS BIard W pacmaj OCTKOBBIX MOJEKYNI IIpH
CcO3peBaHUHM OTPY0OB Msca 4YETKO B3aumMOcBs3aH. Kak BuaHO U3
NpEeACTaBICHHBIX HAa pHUC. 8§ JaHHBIX, MAaKCUMyM BIArocBs3bIBaHUs
HEYMaKOBAHHOTO OXJaXXJECHHOTO Msica B MPOLIECCE OKOYEHEHHUS U CO3PEBaHUs
HaOmonaercst Ha 5 cyT XpaHeHust U cocraBisieT 61,2 %, a k 12 cyt xpaHeHus
BCC MemieHHO maaeT B 000UX O0TpyOax.

OmHako W3y4YeHWE HW3MEHEHHWH  BJIArOoCBS3BIBAIONICH  CITOCOOHOCTH
HCCIIEYEMBIX OTPYOOB B COBOKYITHOCTH C TIOKA3aTEISIMU, XapaKTePU3YIOIIUMHU
W3MEHEHHs, POHNCXOIINEe B OCTKOBON CHcTeMe Msica Ha OoJiee IITUTEITBHBIX
CpOKaxX XpaHEHHs, TaeT BO3SMOXKHOCTH JOIIOJTHHUTD PaHee MMOTydCHHbIC JTaHHBIC.

W3ydeHpl W3MEHEHHUS CapKOIUIa3MaTHUECKOH ©  MUOPUOPHILIAPHON
(dpakuuii 6emkoB MbIIeYHON TKaHU. COCTOSIHUE CapKOILIa3MaTHYCCKUX OCITKOB
MBIIIEYHOH TKAaHM HE MOXKET OKa3blBaTh HEMOCPEIACTBEHHOIO BIMAHUA Ha
W3MEHEHHE HEXHOCTH Msica MpPHU €ro CO3pPEBaHUM U JalbHEWIIeM XpaHEHUHU.
OpHaKoO M3yYeHHUE WX MPEBPAIICHUI MPEICTABISACT O0COOBI MHTEPEC, TaK Kak
Cpe 3TUX OCIKOB MPUCYTCTBYET OOJBIIOE KOJMYECTBO TKAHEBBIX ()EPMCHTOB,
KOTOPBIC BKITFOYAFOTCS B OMOXUMHUYECKUE MTPOIECCHI.
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PesynbTaThl WM3MEHCHHH CApKOIUIA3MATHYCCKOW ¥ MHOGDUOPHILISIPHON
(dpakiuii OETKOB TPHU CO3PCBAHWU CBUHHHBI M JUIUTCIFHOM XPAHCHUU TPHU
HU3KHX IDTIOCOBBIX TeMIIepaTypax IpeICTaBIeHBI Ha puc. 9.

W3ydenne mnpeBpamieHuil CcapKoIIa3MaTHYECKHX OEJIKOB IPEACTABIIACT
0COOBI HWHTEpec, Tak KaK CpeOu JTHX OEIKOB IPHCYTCTBYIOT TKaHEBHIE
(dhepMeHTOB, W Oyarojapsi 3TOMY, BKIIOYAIOTCS B OMOXMMHYECKHE TPOIIECCHI,

IPOTECKAIOIIUEC B MACEC.
3

2,6

»
W

20 Puc. 9. Usmenenus
pPacTBOPUMOCTH
15 MHO(QUOPHIULIPHEIX U
10 CapKOILIa3MaTHYECKHX
1 0.9 0,8 0,5 0,8
OEJIKOB B Mporiecce
XpaHEHUs

~

Koauecrro pacreopumoro Gemka r/100 ¢

0 2 5 12
Ipoxo LKETEIbHOCTD XPAHEHHS, CYT

¥ cyMMAPHAS MEOQHOPHAAAPHAS GPAKIHA M CAPROIIAIMATHTIECKAA PpaRIEA

ITocne ero oxmaxJaeHUs paCTBOPUMOCTH OSITKOB CBUHUHBI ITPU XpaHEHUH B
OXJIKIIEHHOM COCTOSIHWM TI0Ka3ajo0, 4YTO MAaKCHMaJbHAas pPacTBOPUMOCTD
CapKOTUIa3MaTHIECKUX OETKOB HAOIIOMaeTCsl Y Msica B TAPHOM COCTOSTHUH. [Ipn
9TOM YMEHBIICHHE PACTBOPUMOCTHA HAONIONAeTCs 10 5 CYT XOJOIUIHHOTO
XpaHeHus, U cocraBiasieT 60% OT HCXOTHOTO 3HAYEHUS DKCTPArUPYEeMOCTH
Oernka.

Janee xoIM4ecTBEHHOE 3HAYEHUE PACTBOPUMOCTH CapKOIIa3MaTUYeCKOM
(paknuu 3HAYUTEIBPHO HE MEHseTcs W cocTaBisieT npumepHo 0,8 r/ma 100 r
Msica.

CocrosiHne MHOGUOPWUIAPHBIX OElKOB B OOsbIIEH  CTENEHH
OTIpe/ieNsieT BaXKHBIH Ka4eCTBEHHEIN TMOKa3aTellb Msca — HEXKHOCTh. B cBs3M ¢
STHM HaMH OBLIO M3YYCHUC H3MCHCHHE PACTBOPUMOCTH MHOGUOPHILUIAPHBIX
OCITKOB TPHU CO3PEBAHUM MsCa, YTO HaWOoJiee BaXXKHO IMPH JTUTEIHHOM €ro
XpaHEeHUH TPU HU3KHUX TUTFOCOBBIX TEMIIEPATYpax.

W3ydyeHuwe BIWSHUSA 3aMOPKHUBAHWA HA CKOPOCTh W XapakTep
ABTOJINTHIECKUX MPOIIECCOB

AHanu3upys TMPOLECCHI, MPOUCXOJANINE ¢ OEIKOM TpH JIUTEIHHOM
XpaHCHHH MsCa B Pa3IMYHOM TCPMHUYCCKOM COCTOSIHUH, ObLIa yCTaHOBJICHA
KapTHHA W3MCHCHHS pPACTBOPUMOCTH OCIIKOB TIpU XpPaHCHHH Msca B
oxnaxaeHHOM (2+2°C) u 3amoposkeHHOM (-18+2°C) cocrostauu (puc 10).
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100% 100%

0 5 0 5

b b b a &

Ob6pa3zusr 1 O0pasupl 2 Oo6pasus 3

Puc. 10. W3smeneHust (GpakIHOHHOrO COCTaBa CapKOIUIA3MATHIECKON |
MHOQHUOPIUIPHBIX (Ppakiuii 6eNKOB CBHHUHBI PAa3INYHOTO TEPMHIECKOTO COCTOSHUS:
oxnaxaeHHble obpasusl 0 u 5 cyrok xpanenus: npu 2+2°C (obpasust 1), 1-kpaTHO
3aMOPOXKEHHOM COCTOSTHMH (00pasipbl 2) W 2-KpaTHO 3aMOPOKEHHOM COCTOSHHUHU
(06pa3ist 3).

MakcumanbHasi pacTBOPUMOCTb CyMMapHo# ¢paxunu 6enkos 3,37 /100 r
CBOHCTBEHHa OXJaXJeHHOMY Mscy. Cpa3zy jke Toclie €ro OXJaXICHHs
pactBopuMOCTh  OenikoB  cHmkaercst Ha 49%. Ilpu 3ToM  MHUHHUMYM
pacTBOPUMOCTH OCJKOB B OXJAXKICHHOM MsCe IPHUXOIUTCS HA 5 CYTKH W
cocraBmger 1,71 1/100 T, WTO COOTBETCTBYET MEPHONYy MaKCHMAIFHOTO
pa3BUTHS [IPOLIECCa OKOUCHEHUSL.

PacTBopuMOCTE 0G€IKOB Ha 5 CyT XpaHEHHS IPH HU3KUX OTPHULATEIBHBIX
TemrepaTypax coctaBisieT 47% OT HMCXOJHOTO TIIOKas3aressi M IIpoleccamu
pa3pyLIEHUs CTPYKTYPHI MBIIICYHBIX BOJIOKOH.

PactBopuMOCTh Oenka CBHHHHBI, OIICHCHHAs Cpa3y MOCie 2-KpaTHOTO
3aMOpakUBaHUs, Tak U uepe3 5 cyT Bozpocina Ha 70% u 189% cooTBeTCTBEHHO,
OT YPOBHS OXJIKAECHHOTO Msica. BBISBICHHBIE M3MEHEHHMS CBS3aHBI KaK C
OMOXMMHUYECKUMH, TaK ¥ C (PU3MUECKMMH DPa3pyIICHUSIMH MBIIICYHONH TKaHU
IpU  MHOTOKPAaTHOM 3aMOpPaKMBAaHMM M M3-32 BO3ACHCTBHS Ha TKaHU
KPHCTAJUIOB JIbJa. JJaHHbBIE 3KCIIEpUMEHTAJIBHBIX HCCIIEIOBAaHNH YKa3bIBAalOT HA
YBEJIMYEHUE PACTBOPUMOCTH MBIIICYHBIX OEJIKOB Msca IpH XOJOIAMIBHOU
obpaboTke, puIeM HauOOIBIIHE M3MCHEHHS MIPOUCXOIAT B
CapKOIIa3MaTHIECKUX OelIKax.

ITokazaTeneM xapaKTepHU3YIOIUM H3MEHEHUS! MSICHOTO CHIPbSI PAa3IMIHOTO
TepMHUIecKOoro cocTosHIsI MokeT 0pITe MFI (puc. 11).

Ilokazarene MFI pmaer BO3MOXKHOCTR HE TOJBKO  ONPEACIUTH
IIPOJIOJDKUTENEHOCTD aBTOJIM3a, O YeM OBbUIO CKa3aHO paHee, HO OINpEIeIHTh
TEPMHUUYECKOE COCTOSHHE MSCHOTO CHIPbsl KAK HA MOMEHT HCCJICOBAaHUS, TaK U
OTIpeNeTINTh, OblJIa JIM CBUHUHA paHee 3aMOpPOKEHA W CKOJBKO pa3 (OIHO WIN
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,HBpraTHO), HO U OLICHUTH paHEC MPOUCXOAAINEC MPOLUECCHI — 3aMOpPaXMBaHUC,
pa3MOpaKuBaHUC.

MFI
50
40
“ /
-
=
20 ./
10 o
o @
s MFl(oxn) =<l==MFI(3am 1) —=— MFI(3am2)

Puc. 11. Usmenenns mokazaresns MuohuOpuuisipHoit dpparmentannu (MFI (oxi) -
oxnaxaeHHele obpasusl 0, 5 u 12 cyrok xpanenus, MFI (3am 1) — B 1-kpartHO
3aMopoxeHHoM cocTostHuU U MFI (3am 2) — B 2-kpaTHO 3aMOPO’KEHHOM COCTOSTHUU

B pesynpraTe ananmm3a W3MEHEHHS JaHHOTO MOKaszaTelsl B IIpoIecce
xpaneHus (0-12 cyT) HamMu OBIIIM BBIJECIICHBI MANa30HbI (HA PUCYHKE BBIIEICHBI
TEMHBIMH YYaCTKaMH), XapaKTepPHBIC IS Pa3THYHBIX TEPMHUUYCCKUX COCTOSHUMN
CBUHHHEI, TAKUE KaK:

- ¢ 0 mo 17 — oxnakaeHHOE MSCHOE ChIPhE;

- ¢ 22 o 28 — 1-KpaTHO 3aMOPOKEHHOE MSCHOE CHIPhE;

- c 41 u 6onee - 2-KpaTHO 3aMOPOKEHHOE MSICHOE CHIPhE.

Opnaxo cymiectBytotr nuanazonsl MFI, korna venn3s math 100% omeHKy
TEPMHUYIECKOTO COCTOSIHUS CBHHUHBIL. B TakoM cirydae He0OXOIMMO MPOBEICHIE
KOMIUIEKCHBIX UCCIICIOBAaHUH M aHAIM3 JPYTUX MTOKa3aTele.

Paspabomka mamemamuueckux mooeneil NPOMEKAHUA 6 CEUHUHE
ABMOUMUYECKUX RPOUECCO8 NO COCMABY DeNK08bIX (hpaKyuil

I[lo pesympTaTaM MPOBEICHHBIX  HCCICIOBAHUA  KOJIUYCCTBCHHOTO
OTpENICICHUST PAcTBOPUMOro Oenka ObUIH pa3pabOTaHBl MaTEMAaTHYCCKUC
MOJIC)IM, TPEICTABICHHBIC YPaBHCHHUSMHU PETPECCHM IPOTCKAHUS B CBUHUHE
aBTOJUTHYCCKUX IIPOILIECCOB IOJ BO3ACHCTBHEM TEXHOJOTHUYECKUX (HAaKTOPOB
(Tabm. 1).
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Tabiuna 1
MareMaTHYeCKHEe MOJICIIH IPOTEKAHUS aBTOUTHYCCKUX
MPOIIECCOB CBUHUHBI

Ogpazen ‘Vpaenenne perpeccaa Cranzaprazie
onmiEkn B
rosdduuHenTE
KOpPetauHE
ILxeqenonaTo4sEi 0Tpy0 B BHAE v=1.39+0.45x-0,04x2 5=123
TMOTVIVIH RI=0.17
IlneqencnarodHEli 0TpYO He v=1,63+0,24%-0,02x2 5=0.98
VIIAKOBAHHBIA RI=030
IInesenonarousEni oIpy 0 VIIAKOBAHHELR v=1.69+0.3x-0.03x2 5=1.00
0 BAKYYM R1=0.40
Tasobenpenmsiit 0Tpy6 He yoakosamnsd | v=1,85+0,58x-0,01x2 5=0.36
R2=0,76

TJIe X - MPOIOJKUTEIBHOCTh XPAaHEHHSI, CYT
y — KOJIMYECTBO pacTBOpuMoro 6enka, r/100 T

Jna xaxxnoro ypaBHEHHsI ObUla paccUWTaHa CTaHAApTHas OMIMOKa u
ko3 duuueHT koppensuuu, koropeie coctaBiusor 0,9+0,33 u 0,41+0,21.
Pa3paboTaHHbBIE ypaBHCHHS MO3BOJSIFOT ONPEACHATH CPOK XPaHCHHS MSICHOTO
CBIPBSI B 3aBHCHMOCTH OT BHJA OTpyOa W crmocoba ero xpaHeHus (yIMaKkoOBKa,
croco0 XpaHeHUs, THII OTPyOa).

H3yuenue xapakmepa u 3aKOHOMEPHOCHMU KOJUYECIMEEHHLIX U
KauecmeeHHbIX usmeHnenull paKyuii MoliuleyHplX 6e1Koe

Ananmu3upyss OOHIyI0 KapTHHY 3JIEKTPO(OPETHIECKOTO HCCIEeIOBAHUSL
MSCHOTO CBIPBSI Pa3IMYHOTO TEPMHUYECKOTO COCTOSHHS, BaXKHBIM SBIIACTCS
CpaBHEHHE M3MEHEHHH KOJMYECTBEHHOTO COJAEpKaHMs OeNKOBBIX (hpakmuid Ha
Pa3InYHBIX cpokax XpaHeHUsl. B pe3yJbTare HccleJOBaHUM
anekTpodoperpamMm ObIIH BBIAEIEHBI UATIa30HbI MOJIEKYJISIPHBIX Macc OENKOB,
ABJISIIOLIMECS] HamOoJiee TIOKa3aTeNbHBIMU. [l aHanmu3a BBIOpaHBI CPOKHU
xpaHeHus: oT 0 cyT (mapHOe MACHOE ChIpbE) 10 25 cyT XxpaHeHus npu 2+2°C.

Pe3ynbraThl IpOBEAEHHOTO aHaIM3a BBISIBHIM 3HAYMTENLHBIE M3MEHEHUS
KonmyecTBa (pakuuii B JuanasoHe MOJIEKYJSpHBIX Macc 56-35 x/la B
3aBHCUMOCTH OT CpOKa XpaHEHHs MSCHOro Chipbi. B uHTepBame 5-12 cyr
co3peBaHMs HAOMIOAAeTCA YBEIMUEHHE KOJHMYeCTBA (pakIuii OEIKOB 3a cUEeT
OMOXMMHYECKHX IIPOLIECCOB CO3PEBAHHUSA, pPAa3pyMICHUS aKTOMHO3WHOBOTO
KOMIUIEKCA M BBIXOJa Oenka-akThHa (MOJIGKyJsipHas Macca 56 «k/la).
JanpHelmuii nmporecc aBToM3a BEAET K Pa3pylICHHIO BHICOKOMOJIEKYIISIPHBIX
OenkoB M 00pa3oBaHUIO OOJBIIEro Yucia (hpakiuii ¢ MOJEKYJISIPHOH MacCOM
<25 x/la.
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AHanu3 KOJMYECTBEHHOT'O CONEpKaHusA (DPAKIMH MOJCKYISIPHON MacChl
56 kx/la B 3aBUCUMOCTH OT TEPMHUYECKOT'O COCTOSHHUS SBJISCTCS IMOKA3aTEeIbHBIM
M BaXHBIM [UI €ro HACHTH(UKANIUU W 4YTO OOJiee BaXKHO OIpeIesieHHs
MHOTOKpPaTHO Pa3MOpPOKEHHOTO MSICHOTO ChIpbsi. Ha Bcex cpokax xpanenust (0,
5, 12 cyr) HabmomaeTcsl yBeTUIeHHE JaHHOW (pakIuy, B 2 pa3a, a Ha 12 cyT - B
4 pasa. [ToayueHHbIE Pe3yJbTaThl O3BOJISIIOT HAM BBIIEIUTH JAHHYIO (HPAKIUO
KaK MapKepa pa3MOpPaKUBaHUSI CBUHHUHBI.

H3yuenue @paxkyuonnozo cocmaea 0e1K06 mepmoodPadOManHbIX
RUWEEHIX NPOOYKMOE U UOEHMUPUKAUUA NOMEHUUATbHBIX DenKog-
MapKepo8 MuluieYHOl MKAHU

IMpoBogmmu ¢ 15 oOpa3uamu  MonenbHBIX (apmeit (tabm. 2) c
JN00aBIEHUEM pa3JIMYHBIX PACTHTENIBHBIX KOMIOHEHTOB, TAaKHUX KakK M3O0JIST
coeBoro Oernka, Kpaxmai kaprodensHslil n k-kapparuaan GPI 270.

Tabmnmma 2
CocraB MOJIETBHBIX (apiieit
Y% 3aMeHsl
Mo odpazma XapakTepHcTHEa 00pasia MEIMETHO! TRAHH
Jel 100 % MEmmevHAT TH3HE -
N2 30 % MpmevHas Tkans + 30 % mmuk X
N3 33 % pmevHas Tka + 67 % mmuk o
Ned 1 % coegei Demox (rmparams 14) :
NS 4 % coegei Oanox: (remparans 1:4) 2
Neff 10 % coersi Denok (remparamus 1:4) 0
N7 15 % coegei Denox: (ramparanns 1:4) 5
e 1 % Kpainan xaprofesrsn (rempatames 1:6) !
Nd 4 % Kpavan xapToderhEEN (rHIparanss 1:6) 3
Nel0 7 % Kpaxvan kapTodeTeHEn (rHaparanes 1:6) 0
Nell 11 % xpaxan kaprodbemrsn (ramparanns 1:6) 7
NI2 | 0% s sapparmsan CP1 270 (ragperams LS0) 10
Nel3 0,5 % s-rapparneag GPI 270 (rnpatamsx 1:30) b
Nel4 % x-xappareeag GPI 270 (ragparauss 1:30) 0
Nel3 1,5 % x-kapparsaas GPI 270 (rmgparames 1:30) >
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HccnenoBanus MOKa3aad, 4YTO B 3aBHCHMOCTH OT COCTaBa MOJEIBHBIX
(dapmeit, HaOMIOMAIOTCS W3MEHEHHS KOJMYECTBA PACTBOPUMOro Oeika
(puc. 12).

4,5

.S Puc. 12. 3aBucumocts
= 35
2,95 zsuh T~ KOJIMYEeCTBa
T — T pes #°  pacTBOPUMOTrO OenKa
238 — ™ 25

OT JIOJTM MBIIIIEUHOMN
20  TKaHH B MOACILHEIX
15 (Qapax.

g - 2,10

* 1385

100,0 80,0 60,0 40,0 20,0 0,0

=+ wWwnuk —@-coesblii Genok Kpaxman/KapparnHax

Jo6asnenne 10 % wm3omsATa coeBoro Oenka CHHXKAET YPOBEHb
pactBopuMOro 0Oeika 1O 3HAYCHWH CONOCTAaBHMBIX CO  3HAYCHUSIMHU,
TorydeHHBIMU TIpu 50% 3aMeHe MBIIICYHON TKaHH IIMTMKOM B oOpasie (apiia
Ne2. Tlpm 3ameHe MBIIIEYHON TKaHW PACTUTEIbHBIMH KOMITOHEHTaMH OoJjiee
50% wnaubosbIlice BIMSIHUE HA COJEpPKAHUE PACTBOPHMOTO OeJKa OKa3bIBacT
nobasnenue B (apmm kpaxmana kaprodeapHoro win K-kapparunana GPI 270,
u coctapiseT 0,98 T 6enka Ha 100 T dapma (11% u 1,5% cooTBETCTBEHHO).

IMpn 3ameHe MbIMIEYHO TKaHM H30JITOM coeBoro Oenmka Ha 67%
HaOmrofaroTcsi  Ooyee  BBICOKHME — KOJIMUECTBA  pPacTBOPHMOro  Oenka,
cocrasisone 135% coOTBETCTBYIOLIETO MTPU 3aMEHE HIMHUKOM.

Bornbioii Hay4HBIH MHTEpEC TPENCTABISIET H3YYEeHHE COCTaBa MbIIIEYHbBIX
0eJKOB TepMOOOpPaOOTAaHHBIX MSICHBIX MpoxykToB. C 3TOH 1enbi0 ObuIM
MIPOBEJCHBI MCCIIEIOBaHUsT Ha oOpas3nax Kosdachkl «J]oKTopckas» pa3iIM4HBIX
mpom3BoauTeneil. B pesympraTte pa3paboTaHBl ypaBHEHHS pPETpeccHd U
KOPPEJSIun IS 100aBOK, MPIMEHSEMBIX B KQUeCTBE 3aMECHBI MSCHOTO CHIPBS
(OGeNKOBBINM M HEOCITKOBBIM KOMIIOHEHT).

B cooTBeTCTBHH C BHIBEICHHBIMH YPaBHEHUSMH, OTIPEIEIICHBI PACUETHBIM
ITyTeM KOJMYECTBAa MBIIICYHOW TKAaHH B 00Opaslax, coAepXKallinx HeOSIKOBBIC
KOMIIOHEHTHI (Talur. 3).
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Tabnuma 3
PacuerHoe KOIMYECTBO MBIIIEYHON TKAHU

Neg o6pasua Kon-so 06wy 6enka,% (x) PacueTHoe Kon-eo PesynbTaThl TMCTONOIMYECKOTO
MbILLIEYHOM TKAHHM aHanusa
1 15,36 77,75 Kpaxman/kapparuHax
3 11,5 55,89 Kpaxman/kapparuHax
5 10,35 49,24 Kpaxma/s/kapparuHax
6 11,08 53,44 Kpaxmas/kapparuHaH

JampHeiimme mccnenoBaHus TEpMOOOPaOOTAaHHBIX MSCHBIX MPOIYyKTOB
3aKIIFOYANTUCh B M3YYCHHH KOATyJIMPOBAaHHBIX MBIMICYHBIX OEIKOB METOJOM
anekTpodopesa 2DE. Tunuanas anekTpodoperpaMma 0eIKkoB
TepMOOOpabOTaHHOTO  TPOAYKTa,  KOTOpas  ObUla  TIONy4eHa  IPH
¢dpakuronrpoBannu 0opasnos MeronoM 2DE anexrpodopesa, npencrasiieHa Ha
puc. 13. Bemmumuer pl OenkoBeIX (QpakuMii  ompemessIA MO0 MX
3NeKTPO(HOPETUIECKOHN MOIBHKHOCTH.

M,
K/la A
150 - { =1 Puc. 13. Pesynbrarst
95 2 EKTPOPOPETHIECKOTO
72 N (bpakOHNPOBaHUS GEIKOB.
55 - "(’ CrpenkamMu ¢ HOMEpaMu
43 L £ g 0003HaYeHbI OEJIKH,
36 £ > e #| umenTHdUIMPOBaHHBIE C
e s P MOMOII[BIO MacC-
26 # - - CIIEKTPOMETPHH
- W - — p e
17 S v
."’ 4—
10 " —
pI —_—
5,37 7,10 8,70 9,50

Jnst uneHTHUKAIMKA MBIIICYHOH TKaHM METOJOM Macc-CHEKTPOMETPUH C
reas ObUIM  BBIIENEHBl  OenkoBble  (pakumu, obOmme s o0pas3ioB
TepMOOOpabOTaHHBIX MNPOAYKTOB. B Tabn. 4 cyMMupOBaHBI pe3yJbTaThl
naeHTHGUKanny OenKoBbIX (pakiuid. IlomMuMo OoNBIIOrO 4YHCIa TKAaHEBBIX
(epMEHTOB 1 OEJKOB, BCETAa MPUCYTCTBYIOIIMX B MBILICYHOH TKaHH, TAKHE KaK
MBIIICYHAs KPEaTHHKMHA3a, aJCHWIKWHA3a, MHOTJIIOOWH, MHO3WH, aKTHH, HAMH
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ObUT MICHTH(OUIUPOBAH TPOMOHHWH-T, 00Opa3yromuiics B pe3yibTaTe pacrajaa
MHOGHUOPHILT.

3nagennss Mw u pl, mpuBenenHele B TaOm. 4, SBIAIOTCA CPETHIMH
apu(pMETHUECKUMH 3HAYCHUSIMH W3MepeHmid. [l kaxkgoro ©Oenmka ObuI
OTIpE/IeNICH TPOICHT COBIAACHUS, KOTOPBIH OTPa)XaeT OTHOIICHHE CyMMAapHOW
JUIMHBl ~ BBIABJICHHBIX MENTHIOB 10 OTHOWICHHIO K aMHUHOKHCIOTHOM
rocyiefioBatenbHOCTH Oenka. [l Kaxaoro HASHTUQUITUPOBAHHOTO Oellka OblTa
MpoBeJieHa OIleHKa BeposTHOCTH (puc 14), KoTopas ompenensercs Kak
MaKCHUMallbHOE COBIIaJICHHC TIENTHTHON u AMUHOKHUCIIOTHOM
MOCTICTOBATEIEHOCTH COOTBETCTBYIOIIEMY O€NKy 0a3 JaHHBIX, TJIC OCh aOCIHce
— TMPOLICHT COBMAJICHHUS, & OCh OPIMHAT — YUCIIO COBITAJICHUI

Tabnuua 4.
Pesynbratel unentudukanun 6enkoBsix ¢paximii 2DE anekTpodopesa
®pakuus Mw, kDa/ pI Benox CoBnajaenue,
2DE %
1 43.0/6.61 muscle creatine kinase (pig) 29
7 39.4/8.45 fructose-bisphosphate aldolase A (cattle) 29
8 36.6/8.18 L-lactate dehydrogenase A chain (pig) 34
9 35.7/6.63 dehydrogenase,glyceraldehydephosphate (domestic pig) 46
10 28.7/8.86 phosphoglycerate mutase 2 48
11 26.7/6.54 triosephosphate isomerase 1 (pig) 58
12 21.6/8.38 adenylate kinase isoenzyme 1 (pig) 37
18 29.8/7.74 troponin T 22
19 35.7/6.63 dehydrogenase,glyceraldehydephosphate 56
20 29.7/8.39 troponin T beta isoform 34
25 43.0/6.77 creatine kinase M-type 31
26 19.0/4.57 myosin light chain 2 57
27 43.0/6.61 creatine kinase M-type 47
28 32.8/4.64 unnamed protein product 39
29 20.9/4.9 myosin light chain 1/3 66
30 16.9/6.54 chain A, High Resolution X-Ray Structures Of Pig 84
Metmyoglobin And Two Cd3 Mutants Mb(Lys45-> Arg)
And Mb(Lys45-> Ser)
31 17.0/6.9 myoglobin 35
33 43.5/5.94 unnamed protein product 44
34 9.7/8.57 gp80 [Mycobacterium phage KBG] 40
35 59.4/8.99 similar to AGAP005134-PA isoform 1 23
37 39.8/5.24 actin chain D 43

Kaxnas wuneHtupunmpoBanHas ¢paknus ObUIa NPOaHAIM3UPOBAaHA B
HecKoIbKuX 0Oazax maHHbelX NCBI u Swiss-Prot. YcranosiieHa aMHHOKHCIIOTHAS
MOCIICIOBATEIBHOCTE MEeNTHOB, (pakuuu 18. Mcnonp3oBanHas MoauduKamnms
2DE He TONBKO pacHiMpuiia BO3MOXKHOCTHA MPOTEOMHOTO aHAJIN3a MBIIIETHBIX
0elkoB TepMOOOpPaOOTaHHBIX TPOAYKTOB, HO W IIO3BOJIMJIA BBISBUTH OCIKH-
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MapKepbl (TpOHOHHHJT n MHOFHO6HH) AJId KOJIMYECTBCHHOI'O OIMNPCACIICHUA
J0JI1 MBIIIEYHOH TKAHU B MSCHBIX MpOAYKTax.

Puc 14. Ouenxa BepostHOoCTH
BBISBJIEHHS U UIECHTH(DUKALIUK
6enKoBbIX (hpaKHil C TOMOLIBIO
Macc-CreKTPOMETPHI

10+

Number of Hits

50 60 70 80
Probability Based Mowse Score

I[lo pesympraTamMm paboOTBl OBLT MPOBENCH pacyeT 3KOHOMHYECCKOM
3(h(HEeKTUBHOCTH TPUMEHECHHS DJICKTPOPOPETUISCKOTO METOJa Il KOHTPOJIS
KOJIMYECTBA MBIIICYHON TKaHU U CHIDKCHHS (hanbcu(UKAIIUN BapeHOH KOJIOacHI,
BbIpabotanHoil Mo 'OCT P. Pesymbrarel mokasanu, uto npu mpoBepke 0,3%
obmero odbemMa BHIPAOOTKH B TOJ KOJUIECTBO (atbCHPUKAIINN CHH3HIOCH Ha
20% u cocrtapnsieT He 80% (20091), a 60% (2010r). Ilpn 3TOM yKepO 3a cueT
obMaHa moTpebduTeneit cHmkaeTcs Ha 27 MITH. pyO B TOJI.

BbIBO/IbI:

1. OtpaboraHbl Mpoueayphl MIPOOOIOIrOTOBKH U Pa3feieHHUs: HATUBHBIX
MBIIICYHBIX OENKOB - momoOpaHsl 3-u OydepHBIX pacTBOpa IS SKCTPaKILHUH
pa3IMuHBIX (Qpakiui OeNKoB, a TaKXKe PeXXUMBI a1ekTpodopesa- 20MA/100 V -1
9 1 35MA/200 V-2,5 4; n KOaryJIupoBaHHbEIX MBIIIEYHBIX OENKOB — OydepHbIi
pactBop ¢ 8M MOYEBUHOM;

2. Ha OCHOBE aHaiM3a pE3yIIbTaTOB (hU3UKO-XUMHUIECKOTO,
THECTOJIOTHYECKOTO M MHKPOOHOJIOTHYECKOTO HCCIICIOBAHMS CBHHUHBI B
mporiecce JIUTEIBHOTO XPaHEHHS W B PA3IMIHOM TEPMUYECKOM COCTOSHHH
oTIpe/ieieHa KOPPEIIIMOHHAsT 3aBUCHMOCTD MEXAY MOKa3aTeIsIMH KOJIMYECTBA
pactBopumoro Oenka, BCC, MFI, snekTpodopeTHieckuM pas3ieicHHeM U
pe3yibTaTaMH, IMOJIyYeHHBIMH TPU HMCCIECNOBAaHUHM KIACCHYECKHMH METOJaMH
HCCIIeIOBAHMUS;

3. TlpoBeneH MpOTCOMHBIN aHAIH3 MBIIICYHBIX OCIKOB. 3ydeHo BIUSHIE
HEKOTOPBIX TEXHOJOTMUYECKUX MapaMeTPOB Ha CKOPOCTh U XapaKTep U3MEHEHUS
0EJIKOB MBILIEYHOH TKaHH, TAKHX KaK:

- cmoco0 xpaHeHWs. XpaHEHHE CHIpbS B BHIEC OTpyOa, 3HAUYUTEIHEHO
YCKODSICT aBTOJIMTHYCCKHE MPOLECCH B CPABHEHMM C TAKOBBIM B HHTAKTHOM
coctossHun (B mosytymie). KomndecTBo pacTBopuMoro Oenka Ha 2 CyT B
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MOJYTYIIE W B OTPyOe HAXOAATCS HA OJHOM ypoBHE (2,1 T 6emka/100 r msica).
MakcuManpHOE COAepiKaHHe (Qpakuu - Mapkepa HEKHOCTH Msca ¢
Monekynsapaoit Maccor 30 k/la ycTaHoBIeHO Ha 7 CyT W 4 CyT XpaHEHHS B
o0pasIax ocII MOyTYIIN U OTpyOa, COOTBETCTBEHHO. [lomydeHHbIe pe3yabTaThl
KOppENUpYIOT ¢ u3MeHeHneM noka3zarens MFI;

- yIIakoBKa. XpaHEHHE OTPYyOOB B YIIAaKOBAaHHOM W HEYNAaKOBAaHHOM BHJIE
4eTKO xapakrepusyetcs nokazatesneM BCC,%, KOTOpBI BO BpeMsl OKOUCHEHHUS
JIOCTHTAaeT MUHAMYMa, U ero BennunHa Ha 3% u 14% Hibke I ynakoBaHHOTO
Y HEYIaKOBaHHOTO CHIPbs, COOTBETCTBCHHO, YeM Yepe3 2 U mociie yoos;

- THI OTpy0a. DKCTParupyeMocTh OENKOB OCH MO IUICYEIONATOYHOMY OTPYOY
Ha JTame co3peBaHMsa 6-12 CyTOk XpaHeHus IUIaBHO majnaer Ha 16 %. B
Ta300epeHHOM OTpPyOe Ha MTaHHOM JTale CO3pPEBaHUS HAONIOJACTCS WHAas
KapTHHA W3MCHEHUS (paKuuii pacCTBOPHMBIX OEJIKOB -  KOJHUYECTBO
pactBopuMoro Oenka yBenmmaubaercs Ha 0,5 /100 T msca, uto cocrasiser 25%
Pesympratel  3MeKTPO(OPETHUECKOTO  pa3feficHust OEIKOB  HCCIEAYeMBIX
OTpyOOB MMOKA3BIBAIOT IMOJTHOE OTCYTCTBHE (PPAKIIH ¢ MOJIEKYIISIPHON Maccoi
150 x/la B Tazo0empeHHOM OTpyOe OECKOCTHOM, OJTHAKO B TUICYEIIOTIATOTHOM
oTpyOe mpomecc pacmazna OENKOBBIX MOJEKYI IPOHUCXOAWT IUTaBHO. Pacman
(bpakiuu ¢ MonekymspHoi Maccoit 150 k/la mpoucxoaut Ha stame 12-20 cyt
XpaHCHHUS;

- 3aMopaxuBaHue. MakcUMalbHass PacTBOPUMOCTh CYMMAapHO# (paxiriu
MHUO(DHOPHILISAPHBIX OCITKOB CBOWCTBEHHA OXJaKAcHHOMY Mscy (2+2°C). Cpa3sy
KE TOCIC ero OXJIaXKICHHS pPacTBOPUMOCTh OcnKOB cHmkaercs Ha 49%.
PactBOpuMOCTE OENKOB Ha 5 CYT XpaHEHUS NPU HU3KHUX OTPHIATCIHHBIX
temreparypax (-18+2°C) cocraBiser 47% OT HUCXOTHOrO MOKa3aTeJsl.
PacTBoprMoCTs O€nka CBHHHUHBI, OIICHEHHas Cpa3y TIOCie 2-KpaTHOTO
3amopakuBanus (0 cyT), Tak m 4epe3 5 cyTt Bo3pocima Ha 70% wu 189%
COOTBETCTBEHHO, OT YPOBHS OXJIaXKACHHOT'O MSCHOTO CHIPBS;

4. V3y4yeHa BO3MOXXHOCTh NPHUMEHEHUS METOAA 3JIEKTPOPOPETHIESCKOTO
pasneNieHusl KOoaryJaupOBaHHBIX MbIEYHBIX OenkoB 2DE, a taxwke MALDI-
KapTHPOBAaHUS BBICOKOMOJICKYJISIPHBIX IPOXYKTOB IPOTEONIH3a U aHaIn3a
(paKIUOHHOTO cocTaBa OEJIKOB TePMOOOPaOOTaHHBIX MACHBIX MPOIYKTOB;

5. CucreMaTU3HpPOBaHBI u MPOaHATH3UPOBAHEI Pe3yIBTATHI
KOMILUIEKCHOTO M3YYEHUS] CKOPOCTH M XapaKTepa MPOTCKAHUs aBTOJIUTHUCCKUX
MPOIICCCOB B CBUHHMHE B 3aBHCHUMOCTH OT Pa3lIUYHBIX (PAKTOPOB (THIT MBIIIIIEI,
OoTpy0 WJIM TONYTyma, YHOAKOBKA TOJ BaKyyMOM, OXJIAXICHHUEM H
pa3MopakuBaHKe) pa3paboTaHa METOIWKA OMPEICICHHS MPOJODKUTCIEHOCTH
XpaHECHUS CBUHHUHBI B Pa3IMYHOM TEPMHUYECKOM COCTOSIHUH.
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