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Orrpe,Il;eJIeHMeMaKCMMaJIbHbIX CpOKOBXpaHeHM5I

phI6hI, 3aMOp0)KeHHOH C rrpMMeHeHMeM )I(Jf)l;KOrO M

ra3006pa3HOrO a30Ta
O.H. MAPKOBA, a-p meXH. HayK, aKaaeMuK MAX B.H. CEMEHOB

KaAuHuHzpaaCKUU zocyaapcmBeHHblu mexHu<tecKuu yHuBepcumem

The results of Investigations on effects of liquid nitrogen on the qualitative
characteristics and on duration of storage of a frozen fish are adduced
depending of bar of different batches.

XOJIO,D;HJIhHaSl:06pa60TKa n03BOJISl:eT B MaKCHMaJIhHOH

CTeneHH coxpaHHTh TeXHOJIOrHlJ:eCKHe CBoHcTBa H nHlue-

BylO ueHHocTh CblphSl:.

MhI HCCJIe,D;OBaJIHoc06eHHocTH nOCTMOpTaJIhHhIX H3Me-

HeHHH, npoHCXO,D;Sl:IUHXB MOpO:>KeHOHphI6e B nepHO,D; xpa-

HeHHji. IIPH 3aMOpa:>KHBaHHH B KalJ:eCTBe XJIa,D;areHTa HC-

nOJIb30BaJIH :>KH,ll,KHHaJOT, a npH xpaHeHHH - raJo06paJ-

HhIH.
06beKTOM HCCJIe,D;OBaHHjiCJIy:>KHJIaCaJIaKa, no KayeCTBY

OTBeqalOIUaSl Tpe60BaHHSl:M ,D;eHcTBylOIUeH HopMaTHBHOH
,D;OKyMeHTaI..(HH.

B JIa60paTopHH KpllOreHHOH TeXHOJIOrHH rH,D;p06HOHTOB

KfTY H3 3aMOp0:>KeHHbIX 06paJI..(OB 6hIJIH Bblpa60TaHbI

CJIe,D;ylOIUHenapTHH:

• KOHTpOJIhHaSl 6e3 a30Ta (3aMOpa:>KHBaHHe PbI6bI Ha
B03,D;yxe ,D;OTeMneparypbI -18°C H xpaHeHHe ee B nOJIH-

MepHhlx naKeTax npH -18°C);

• onbITHM (3aMopIDKHBaHHe PhI6hI C nOMOLI.(hlO :>KH,D;KO-

ro aJOTa ,D;O-18°C H xpaHeHHe B nOJIHMepHhlx naKeTax

npH - 18°C);

• onhITHaSl: [3aMOpa:>KHBaHHe PhI6bI C nOMOIUhlO :>KH,D;KO-
ro aJOTa ,D;O-18°C H xpaHeHHe B MO,D;H<pHI..(HpOBaHHoHra-

30BOH cpe,D;e (MrC), cO,D;ep:>KaIUeH90 - 95 % aJOTa, npH

TeMneparype -18°C];

3aMOpO:>KeHHYlO phI6y XpaHHJIH B MOP03HJIhHOH KaMepe
npH TeMneparype -20°C B TeyeHHH 12 Mec. )l(H,D;KHH aJOT

nOJIyLiaJIH Ha yCTaHoBKe 311<1>-1002.

KayeCTBO CaJIaKH B npouecce XpaHeHHji OueHHBaJIH no
CJle,D;ylOLI.(HMnOKaJaTeJlSl:MH:

• nepeKHcHoe lJ:HCJIO- no MeTO,D;y JlKy60Ba B nepecye-
Te Ha 100 r npO,D;yKTa [7];

• KHCJIOTHOe YHCJlO - no MeTO,n;y JIaJapeBcKoro B MO-
,D;H<pHKaI..(HHD.H. CeMeHoBa npHMeHHTeJlhHO K nonyyeHHlO

JlHnH,D;HOH HaBeCKH B nepeClJ:eTe Ha 100 r npO,D;yKTa [7];
• TH06ap6HrypoBoe lJ:HCJlO(TD~ - B nepecYeTe Ha 100 r

npO,D;yKTa [3, 7];
• BJIarooT,D;aYy - MeTO,D;OMl..(eHTpH<pyrHpoBaHHSl: B cne-

I..(HaJIhHhIX l..(eHTpH<py:>KHbIXnp06HpKax [3];
• CO,D;ep:>KaHHeCOJIepaCTBopHMhIX 6eJlKOB, KOJlHyeCTBO

KOTOpbIX onpe,D;eJISl:eTCSl:no OnTHlJ:eCKOH llJlOTHOCTH paCTBO-

pOB, npopearHpOBaBWHX C 6HypeToBhIM peaKTHBOM, - B
MO,D;H<pHKaI..(HHT.A. PacyJIOBOH [3];

• CO,D;ep:>KaHHeAT<1>- no KOJIHyeCTBeHHOMY H3MeHeHHlO

JlerKOrH,D;pOJIH3yeMoro <poc<popa (JIr<1» MeTO,D;OMoca:>K-

,D;eHHSlyKCyCHOKHCJlOH pryThlO [3];
• cO,D;ep:>KaHHe ~-JlHnOnpOTeH,D;OB B MhIlllelJ:HOH TKaHH

PhI6hl Typ60,D;HMeTpHlJ:eCKHM MeTO,D;OM - no MeTO,D;HKe
A.H. KJIHMOBa C coaBTopaMH [4];

• nOKaJaTeJIh pH - C nOMOIUhlO pH-MeTpa pH-ISO M [3];
• OpraHOJIenTH1J:ecKYIO Ol..(eHKYChlpOH H oTBapHoH PhI6hI-

no yeThlpeM nOKaJaTeJlSl:M: BHelllHeMY BH,D;y,3anaxy, KOH-
CHCTeHI..(IUf, BKYCY [4, 8];

• 0606IUeHHYlO YHCJleHHYlO xapaKTepHcTHKy KayeCTBa
BhIYHCJISl:JIHcomaCHO [5].
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PUC. 2. H3Menenue muo6ap6umYPo6oz0 '1UClla (TEll) IlUnUa06 (a) U aunaMuKa coaepJlCanuJI p-llunonpOmeUa06 (JIIlK)
(6) MbIWe'lnOU mKanu MOpOJICenou CaIlaKU 6 npO£lecce xpanenuJI

B pe3YJIbTaTe HCCJIe.D;OBaHHH,npOBe.D;eHHbIX Ha Ka<pe.D;pe

TeXHOJIOrHHnpO.D;yKTOBnHTaHIDI KrTY; nonyqeHbI .D;aHHble

o KaqeCTBeHHOM COCTOHHHHPbI6bI B 3aBHCHMOCTH OT npo-

.D;OJI)KHTeJIbHOCTHee xpaHeHHH B MOpO)l(eHOM BH.D;eH YC-

TaHOBJIeHbI npe.D;eJIbHble CpOKH xpaHeHHH pbI6bI, 3aMOpo-
)l(eHHOH C HCnOJIb30BaHHeM )l(H,[(KOro a30Ta.

YpOBeHb .D;OBepHTeJIbHOHBepoHTHOCTH3HaqeHuH COCTaBHJI

92 %, HHaqe roBOpH, B 92 % 06pa3QOB pa3HHQa .D;OCTOBepHa.

TIpeHMyll.{eCTBa 6blCTpOro 3aMop~HBaHIDI3aKJIIOqaIOT-

CSIB nOJIyqeHHH MeJIKOKpHCTaJIJIHqeCKOMCTPYKTYpbl JIb.D;a

npH cBepx6blcTpOM npOXO)l(,[(eHHH 30HbI KpHTHqeCKOrO

HHTepBaJIa TeMneparyp (-2 ... - 5 0c) H Tpe6yeMoro rpa-

.D;HeHTaTeMneparyp Me)l(,[(y nOBepxHoCTHblMH H BHyTpeH-

HHMH CJIOSlMHTeJIa PbI6bI.

KuCJIOTHOe qHCJIOCBe)l(eH PbI6bI MHHHMaJIbHO H COCTaB-

JISieTAJIH CaJIaKH (comacHo HCCJIe.D;OBaHHSlM)4 Mr KOH

Ha 100 r npO.D;yKTa (pHc.I ,a). TIPH xpaHeHHH 3aMOpO)l(eH-

HOMPbI6bI KHCJIOTHOeqHCJIO KOHTpOJIbHOM napTHH pe3KO

B03paCTaeT y)l(e Ha 2-M MeCHQ H .D;OCTHraeT MaKcHMYMa

qepe3 4 Mec. I1cnOJIb30BaHHe )l(H.D;KOrOa30Ta npH 3aMopa-

)l(HBaHHH PbI6bl 3aMeAJISIeT npoQecc nOpqH )l(HpOB. TIHK

3HaqeHHM KHCJIOTHOrO qHCJIa .D;JIHpbI6bl, 3aMOp0)l(eHHOH

)I(H.D;KHMa30TOM, 3a<pHKcHpoBaH TOJIbKO qepe3 6 Mec xpa-

HeHHH, a .D;JIHpbI6bI, 3aMOp0)l(eHHOM )l(H.D;KHM a30TOM C

nOCJIe.D;yJOll.{HMxpaHeHHeM B MO.D;H<pHQHpOBaHHoHra30BOH

(a30THOH) cpe.D;e (KOHQeHTpaQHH ra3006pa3HOrO a30Ta B

cpe.D;e90 - 95 %), - JIHWb qepe3 8 Mec xpaHeHHH. TIocJIe

.n:OCTH)I(eHHSIMaKCHMYMa BeJIHtIHHa KHCJIOTHOrOqHCJIa CHH-

)I(aeTCSIB pe3YJIbTaTe 06pa30BaHHSI nepeKHcHbIX COe.D;HHe-

HHH (pHC.! ,6).
Y CBe)l(eBblJIOBJIeHHOH PbI6bI nepeKHcHoe qHCJIO paB-

HO HYJIIO. TIocJIe cMepTH PbI6bl B MblWeqHOH TKaHH Ha-

qHHaIOTCSInOCTMOpTaJIbHble H3MeHeHHH, a CJIe.D;OBaTeJIb-

HO, H rH.D;pOJIH3, H OKHCJIeHHe )l(Hpa. YBeJIHqeHHe nepe-

KHCHoro qHCJIa CBH.D;eTeJIbCTByeT 06 06pa30BaHHH ne-

peKHceH B y)l(e qaCTHqHO rH.D;pOJIH30BaHHoM )l(Hpe.CHH-

)I(eHHe ero nOCJIe npOXO)l(,[(eHHH nHKa rOBopHT 06 06pa-

30BaHHH BTOPHqHbIX npO.D;yKToB OKHCJIeHHSI. BpeMH no-

SlBJIeHHSI3THX npO.D;yKToB B TKaHHX Pbl6bl cooTBeTcTBy-

eT npe.n:eJIbHoMy CPOKY xpaHeHHH. [1,6]. Y Me.D;JIeHHO3a-

MOpO)l(eHHOH Pbl6bl KOHTpOJIbHOH napTHH MaKcHMyM ne-

peKHcHoro qHCJIa Ha6JIIO.D;aeTCHqepe3 7 Mec MOP03HJIb-

HOro xpaHeHHSI npH TeMneparype -18°C. TIPH 6blCTpOM

3aMOpa)l(HBaHHH pbI6bI CKOpOCTb HaKOnJIeHHH nepeKHc-

HblX COe.D;HHeHHH, a TaK)l(e HX MaKCHMaJIbHOe cO.D;ep)l(a-

HHe YMeHbwaIOTcH. TIHK 3HaqeHHH nepeKHcHoro qHCJIa

.D;JISIpbl6bl, 3aMOp0)l(eHHOH C nOMOIUbIO )l(H.D;KOrOa30Ta,

.D;OCTHraeTCH qepe3 9 Mec, a npH KpHoreHHOM 3aMopa-
)l(HBaHHH C nOCJIe.D;yIOll.{HM xpaHeHHeM B MrC - qepe3

11 Mec xpaHeHHSI (pHC. 1,6).
TIocJIe npOXO)l(,[(eHHSI nHKa 3HaqeHHH nepeKHcHoro qHC-

JIa YMeHbwaIOTCSI, qTO CBH.D;eTeJIbCTByeT0 HaKOnJIeHHH B

JIHnH.D;ax Mblwe4HOH TKaHH BTOPH4HblX npO.D;yKTOBOKHC-

JIeHHH (pHC. 2,a). 3TO H3MeHeHHe npOSlBJISleTCSIB pOCTe

TEll. TIPH Me.D;JIeHHOM3aMop~HBaHHH (B KOHTpOJIbHOH

napTHH) nOKa3aTeJIb TEll pe3KO nOBblwaeTCSI Ha 8-H Me-

CSlQxpaHeHHH CaJIaKH. Y pbl6bl, 3aMOp0)l(eHHOH C HCnOJIb-

30BaHHeM )l(H.D;KOrO a30Ta, TEll .D;OCTHraeT MaKCHMaJlb-

Horo 3Ha4eHHSI Ha 1 O-H MeCHQ, a y pbl6bl, 3aMOp0)l(eHHOH
)l(H.D;KHMa30TOM C nOCJIe.D;yIOll.{HM xpaHeHHeM B MO.D;H<pH-

QHpOBaHHoH ra30BoH cpe.D;e, - JIHWb Ha I2-H MeCSlQxpa-

HeHHSI. B CBSl3H C 3THM npe.D;eJIbHbIH CpOK xpaHeHHSI

pbl6bl Hy)l(HO OrpaHHqHBaTb npH MaKCHMaJIbHOM H3Me-

HeHHH nepeKHcHoro 4HCJIa (pHc.I ,6) H 3Ha4HTeJIbHOM

pOCTe TH06ap6HTYPOBOrO 4HCJIa (pHc.2,a).

B MOpO)l(eHOM pbl6e npH xpaHeHHH npOHCXO.D;HTnpoQec-

Cbl HaKOnJIeHHSI H B3aHMO.D;eHCTBHSInpO.D;yKTOBOKHCJIeHHH

JIHnH.D;OBC B~HbIMH XHMH4eCKHMH COe.D;HHeHHHMH,B 4a-

CTHOCTHC 6eJIKaMH, qTO SlBJIHeTCHO.D;HOHH3 npH4HH YXYA-

weHHSI Ka4eCTBa CblpbSl. Onpe.D;eJIeHHe BHOBb 06pa30BaH-

HblX BTOPH4HbIXJIHnOnpOTeH.D;HbIX KOMnJIeKCOBCny)I(HT .D;O-

nOJIHHTeJIbHblM nOKa3aTeJIeM npH OQeHKe Ka4eCTBa Pb16-

Horo CblpbSl.

llinpHBe.D;eHHblXHa pHc.2,6 .D;aHHbIXBH.D;HO,4TO HaTHBHble

JIHnOnpOTeH.D;blpaCna.D;aJOTCSIy)l(e K nepBOMY MecSlQYxpaHe-

HHSIPbl6bl KOHTPOJIbHOHnaprnu, KOBlDpoMY MecjIQY - y pbl6bl,

3aMOp0)l(eHHOM C HCnOJIb30BaHHeM )l(H,[(KOro a3OTa, H K Tpe-

TbeMY - y pbl6bl, 3aMOp0)l(eHHOM C HCnOJIb30BaHHeM )l(H.D;-

Koro a30Ta H XpaHHll.{eHCSI B MO.D;H<pHQHpOBaHHoHra30BOH

cpe.D;e (MfC). 3aTeM y CaJIaKH Bcex Tpex 3KcnepHMeH-

TaJIbHblX napTHH Ha6mo.D;aeTCSI3Ha4HTeJIbHblH POCTCO.D;ep-

)l(aHHSI ~-JlHnOnpOTeH.D;OB 3a C4eT npe06JIa.D;aHHH .D;BYXnpo-

QeccOB: BblCB060)l(,[(eHIDI ~-JIHnOnpOTeH,[(OB H3 KJIeT04HbIX

CTpyKTYpHblX 06pa30BaHHH (a CJIe.D;OBaTeJIbHO,JIerKOH HX
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3KCTpapmpyeMoCTH) H 06pa30Bamrn BTOpWIHbIXJmnOnpo-

TeH.n:HbIXKOMnJIeKCOB.

MbIwetlHlUI TKaHb PhI6bI Henocpe.n:cTBeHHo nOCJIe BhI-

JIOBa HMeeT HH3KYlO BJiarooT.n:atIY. O.n:HaKOnpH xpaHeHHH

B TKaIDIX MOpO)f(eHOH PhI6hI npoTeKalOT nOCTMOpTaJIhHbIe

H3MeHeHIDI H H3MeIDIlOTCjJ nOKa3aHHjJ BJiarooT.n:a4H. 3Ha-

4HTeJIbHOe YBeJIH4eHHe BJiarOOT.n:a4H Ha6JIIO.n:aeTcjJ npH

npOXO)I(LJ:eHHHphI60H CTMHH nOCMepTHOrO OK04eHeHIDI H3-

3a ynJIOTHeHIDI MhIlue4HoH TKaHH BCJIe.n:cTBHe cHHepe3H-

ca aKTOMH03HHa. ITPH HacrynJIeHHH paCCJIa6JIeHHjJ BJiarO-

oT.n:a4aYMeHhwaeTcjJ, B KOHu.e paCCJIa6JIeHHjJ MhlllIe4HoH

TKaHH H npH aBTOJIH3e npoHcxo.n:HT rH.n:POJIH3 6eJIKOBhIX

BemeCTB H BJiarooT.n:a4a CHOBaYBeJIH4HBaeTCjJ [1,4]. ITHKH

nOCTMOpTaJIhHhIX H3MeHeHHH BbIpa)f(eHhI jJp4e, H npou.ec-

ChI npOTeKalOT 6hICTpee npH Me.n:JIeHHOM3aMOpa)f(HBaHHH

(KOHTpOJIhHall napTHjJ). Y PhI6hI 3TOH napTHH MaKcHMyM

BJiarOOT.n:a4H, a CJIe.n:OBaTeJIhHO,H MaKcHMyM nOCMepT-

Horo OK04eHeHHjJ 3aqmKcHpoBaHhI 4epe3 2 Mec xpaHeHHlI

(pHc.2,a). MHHHMyM BJiarOOT.n:a4H,T.e. KOHeu. paccJIa6JIe-

HHlI MhIlue4HOH TKaHH, OTMe4eH 4epe3 4 Mec xpaHeHHlI.

DOJIee Me.n:JIeHHOnpoTeKalOT nOCTMOpTaJIbHhIe H3MeHe-

HHlI npH 3aMop~BaHHH PhI6hI )f(H.n:KHM a30TOM. TaK,

MaKcHMYM nocMepTHoro OK04eHeHHjJ phI6hI, 3aMOpO)f(eH-

HOHC HCnOJIh30BaHHeM )f(HLJ:KOroa30Ta, 3aqmKcHpoBaH 4e-

pe3 2 Mec xpaHeHIDI, KOHeu.pacCJIa6JIeHHjJ - JIHllIh Ha 5-H

MeCjJu.(pHc.3,a), a .n:JIjJnapTHH, xpaHjJI.QeHcjJ B MrC, MaK-

CHMYM OK04eHeHIDI Ha6JIIO.n:aeTcjJ 4epe3 3 Mec, a MaKCH-

MYM pacCJIa6JIeHIDI - JIHllIh 4epe3 7 Mec.

B Te4eHHe nepBhIX 2 Mec MOP03HJIhHOrO xpaHeHHjJ B pe-

3YJIhTaTeepepMeHTaTHBHoro B03.n:eHcTBHjJnpOHcxo.n:HT pac-

na.n: 70 - 80 % AT<I>. ITPH nOHH)f(eHHH TeMneparyphI pac-
na.n: ATe!> 3aMe.n:JIjJeTCjJ[3]. MHHHMaJIbHOe 3Ha4eHHe no-

Ka3aTeJIh ATe!> .n:OCTHraeT B MOMeHT HacrynJIeHHjJ MaK-

cHMyMa OK04eHeHHjJ. ITPH pacCJIa6JIeHHH MhIllIe4HOH TKa-

HH y PhI6hI Bcex napTHH Ha6JIIO.n:aeTcjJ pecHHTe3 AT<I>.

Ha4aJIhHajJ pacTBopHMOCTh 6eJIKa PhI6hI Cpa3Y nOCJIe
BhIJIOBa BhlCOKall BCJIe.n:CTBHe.n:Hccou.Hau.HH KOMnJIeKCa

aKTOMH03HHa no.n: BJIHjJHHeM npHcyTcTBylOI.QeH B MblllIu.e

AT<I>. ITPH pacna.n:e AT<I> aKTOMH03HHOBblH KOMnJIeKC ne-

pexo.n:HT B He.n:Hccou.HHpoBaHHoe COCTOjJHHeH paCTBopH-

MOCTb yxy.n:llIaeTcjJ.

ITocJIe .n:OCTH)f(eHHjJ MHHHMyMa (BpeMjJ HacTynJIeHHjJ

KOTOpOro .n:JI51Pa3JlH4HbIX cnoco6oB 3aMop~BaHIDI H xpa-

HeHH51Heo.n:HHaKoBo) 3KcTparHpyeMocTb 6eJIKOB yBeJIH4H-

BaeTCjJ, a npH aBTOJIH3e CHOBa Ha4HHaeT YMeHhlJlaThC51.

Ha pHC. 4,a nOKa3aHO H3MeHeHHe co.n:ep)f(aHH51 COJIepa-

CTBOpHMbIX 6eJIKOB MOpO)f(eHOH CaJIaKH B npou.ecce xpa-

HeHH51.y!3 npHBe.n:eHHhIX .n:aHHbIx BH.n:HO,4TO npHMeHeHHe

)f(H.n:Koro a30Ta n03BOJI51eT3Ha4HTeJIhHO 3aMe.n:JIHTb npo-

u.ecc CHH)f(eHH51paCTBopHMOCTH 6eJIKOB H CKOpOCTbnoCT-

MOPTaJIhHhIX H3MeHeHHH. TaK, MHHHMaJIhHOe co.n:ep)f(aHHe

COJIepaCTBopHMhlX 6eJIKOB KOHTpOJIhHOH napTHH Ha6mo-

.n:aeTC51y)J(e 4epe3 4 Mec xpaHeHHjJ PhI6bI (KOHTpOJIh); .n:JIjJ

napTHH, 3aMOp0)f(eHHOH )f(H.n:KHMa30TOM, - 4epe3 5 Mec, a

.n:JIjInapTHH, 3aMOp0)f(eHHOH )f(H.n:KHM a30TOM C nOCJIe.n:y-

IOmHM xpaHeHHeM B MrC, - JIHlJlh 4epe3 7 Mec. 3TH .n:aH-

Hhle XOpOlJlO comaCYIOTCjJ C .n:pyrHMH nOKa3aTeJIjJMH.

ITo BeJIH4HHe H3MeHeHHjJ nOKa3aTeJIjJ pH Cy.n:jJT0 CKO-

pOCTH npOXO)f(LJ:eHHjJphI60H CTa.n:HHnOCMepTHhIX H3MeHe-

HHH. Y PhI6hI KOHTpOJIbHOH napTHH MHHHMaJIhHOe 3Ha4e-

-+- KOHmpofib
••.•.••)l(uaKuu 030m

-4r-MrC

Puc.4. H3MeHeHue cOOepJICaHUR COJlepaCm60pUMbIX 6eJlK06 (a) U noKa3ameJlR pH (6) 8MbIUJe'lHOU mKaHU MOpOJICeHOU CGJlaKU

8 npOl1eCce xpaHeHUfI
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Puc. 5. H3MeHeHue OplaHOJlenmUlteCKOU Ol{eHKU (a) U omHOCUmeJlbHOU ItUCJleHHOUxapaKmepucmUKU KalteCm8a MOpOJICeHOUCaJlaKU

(6) 8 npol{ecce xpaHeHUfl

Hlfe pH ,D,OCTlfraeTCH4epe3 4 Mec xpaHeHlfH, y pbI6bI, 3a-

MOpO)l(eHHOHC nOMOIl(bIO )l(lf,D,KOrOa30Ta, - 4epe3 5 Mec,

y pbI6bI, 3aMOp0)l(eHHOH C lfCnOJIb30BaHlfeM )l(lf,D,KOro a30-

Ta If XpaHHllI,eHCSI3aTeM B MO,D,lfeplfl.J;lfposaHHoH ra30BOH

cpe,D,e, - 4epe3 7 Mec, 4TO cOOTBeTcTByeT MaKclfMyMy

pacCna6JIeHHH (pHcA,6).

Pe3YJIbTaTbI6HOXlfMH4eCKlfX HCCne,D,OBaHlfHXOpOlliO co-

macylOTcH C OpraHOJIenTlf4eCKlfMlf nOKa3aTenHMH Pbl6bI.

B Ha4ane xpaHeHlfH Ka4eCTBO pbI6bI Bcex napTlfH COOT-

BeTcTByeT 5 6aJIJIaM. ITo Mepe YBenlflleHlf51 npO,D,On)l(H-

TenbHOCTlf xpaHeHlfH B pbI6e npOTeKalOT nOCTMopTanbHble
H3MeHeHlfH If Ka4eCTBO ee YXY,D,llIaeTCH.

MlfHlfManbHYIO np0,D,On)l(lfTeJIbHOCTb xpaHeHlf51 HMeIOT

06pa3[(bI, 3aMOp0)l(eHHble B03,D,yXOM(KoHTponbHaSI naPTlfH).

3Tlf 06pa3[(bI nonylllfJ1H Tpex6aJlJ1bHYI() Ol..J;eHKY,nplfHH1)'1O

3a npe,D,enbHO ,D,OnyCTlfMylO Ol..J;eHKYKalleCTBa, y)l(e 4epe3

7 Mec xpaHeHlfH (plfc.5,a). ITPlf lfCnOJIb30BaHlflf ,D,nH3aMO-

p~lfBaHlfH If xpaHeHlfH PbI6bI )l(lf,D,KOrOIf ra3006pa3HOrO

a30Ta (MfC) lfHTeHClfBHOCTb nOCTMopTanbHbIX lf3MeHe-

HHH 3aMe,D,J1HeTCHIf xopolllee Ka4eCTBO PbI6bI coxpaHHeT-
CSI,D,O10 If 12 Mec COOTBeTCTBeHHO.

Ka4ecTBo HBnSIeTC5ICnO)l(HOH cOBoKynHocTbIO MHorlfX

CBOHCTBI1nH npl13HaKOB 06'beKTa, 60nbllllfHCTBO KOTOpbIX
H3MepSIeTCSIH Bblpa)l(aeTC5I 4lfcneHHO. CJIe,D,OBaTenbHO,

He06xo,D,lfMO 06'be,D,lfHeHHe 4l1CJIeHHOrO Bblp~eHI1SI npl1-

3HaKOBTaKlfM 06pa30M, 4T06bI lfX COBOKYnHOCTb C03,D,a-

Bana o606Il(eHHYIO 4lfcneHHYIO xapaKTepl1CTlfKy Ka4eCTBa

06'beKTa. TaKlfM If HBnHeTCHMeTO,lI" OCHOBaHHbIH Ha 3aKO-

He a,D"D,lfTlfBHOCTlf[6]. B ,D,aHHOMlfCCJIe,lI,OBaHlfl1HaXO,lI,lfnlf

OTHOClfTeJIbHOe lf3MeHeHlfe 4lfCJIeHHbIX xapaKTeplfcTlfK

Ka4eCTBa (Mepy o6paTlfMocTlf R,ll)'
Ha plfC. 5,6 npe,lI,CTaBJIeHOlf3MeHeHlfe OTHOCI1TeJIbHOH

4lfcneHHoH xapaKTeplfCTlfKlf Ka4eCTBa MOpO)l(eHOH cana-

Klf B np0l..J;ecce XOJIO,D,lfJIbHOroxpaHeHlf5l. C YBenlf4eHlfeM

np0,lI,OJl)l(HTenbHOCTlfXOnO,lI,lfJ1bHoroxpaHeHlfH OTHOClfTeJIb-

HaH 4lfCJIeHHaH xapaKTeplfcTlfKa Ka4eCTBa MOpO)l(eHOH

canaKlf yMeHblllaeTC5I, oco6eHHo 3Ha4lfTeJIbHO y PbI6bI

KOHTponbHoH napTlflf (OT 1 B Ha4ane xpaHeHlf51 ,lI,O0,2 - B

KOHl..J;e).ComaCHO npOBe,D,eHHbIM BbI4lfCJIeHlf5lM [5] OTHO-

CI1TenbHOH 4l1CneHHOH xapaKTeplfCTI1Klf Ka4eCTBa MOpO-

)l(eHaSi canaKa onblTHbIX napTHH B KOHl..J;expaHeHM5I o6JIa-

,D,aeT60nee XOPOlllHM KalleCTBOM (OTHoClfTeJIbHa51 4McneH-

Ha5IxapaKTeplfCTlfKa Ka4eCTBa COCTaBJIHeT0,5), 4eM pbI6a
KOHTponbHoH napTlflf. I1HTeHcM<plfKal..J;lf51np0l..J;ecca 3aMO-

p~MBaHI151 C nOMOIl(bIO )I(lf,lI,KOro a30Ta cnoco6cTByeT ny4-

llIeMY coxpaHeHHIO Ka4eCTBa CanaKI1 no cpaBHeHlflO C KOH-
TpOJIbHOH napTlfeH.

TaKlfM 06pa30M, Ka4eCTBO MOpO)l(eHOH PbI6bI npH xpa-
HeHMM onpe,lI,eJI5IeTCSI cOBoKynHocTblO lf3MeHeHlfH Bcex

Ba)l(HbIX COCTaBHblX 3neMeHTOB TKaHeH. 113Y4eHlfe 6HO-

Xl1MH4eCKHX np0l..J;eCCOBB pbI6e, 3aMOp0)l(eHHOH C nOMO-

llI,blO )l(11,lI,KOrOa30Ta, nOKa3anO, liTO BCJIe,lI,CTBlfe6bICTpO-

ro npOBe,lI,eHI151npol..J;ecca 3aMOpa)l(lfBaHHH nOCMepTHble

np0l..J;eCCbIB TaKOH pbI6e B nepl10,lI, nOCJIe,lI,yIOIl(erO xpaHe-

Hlf51 nplf Hl13Kl1X TeMnepa1)'pax B 3Ha4lfTeJIbHOH Mepe 3a-

TOpMa)I(I1BalOTCH. PbI6a, 3aMOp0)l(eHHa5I C lfCnOJIb30BaHlf-

eM )l(H,D,KOrOa30Ta, XOpOlliO COXpaHHeTC5IB Te4eHlfe 10 Mec,

T.e. B 1,5 pa3a ,lI,Onbllle, 4eM pbI6a KOHTponbHoH napTlflf (7
Mec), a pbl6a, 3aMOp0)l(eHHa51 c lfcnonb30BaHlfeM )l(lf,lI,KOrO

a30Ta I1 XpaH5IIl(a5lC5I B MfC, - B 1,8 pa3a ,D,OJIbllle (12

Mec) no cpaBHeHl110 c pbI60H KOHTpOJIbHOH napTlflf.
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