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<l>1I3IIKO-~MHqeCKlIe H MHKpo6HOJIOrHQeCKlIe

IIOKa3aTeJIH KaQeCTBa pbI6bI, 3aMOp0)l(eHHOM C

IIOMOmbIO )I(JI,L(KOrOa30Ta
O.H MAPKOBA, o.l qEPHEfA

KGJlUHUHzpai)cKuu ZOCyi)apcm8eHHbl~XHUl(eCKUU yHu8epcumem

The results of researches on effect of liquid nitrogen on the qualitative
characteristics, microbiological changes on duration of storage of a frozen
fish are adduced depending on conditions of bar of different batches.

MOpO:>KeHOeCbIphe B MaKCHMaJIhHOH CTeneHH COxpawI-

eT CBOH HaTHBHbIe CBOHCTBa, 6HOJIOrHl.JeCKH aKTH'BHhIe

Bell(eCTBa H nHmeBylO ueHHOCTh, TeM He MeHee CpOK xpa-

Hemlji ero OrpaHHYeH.

fH6eJIh MHKpoopraHH3MOB npOHcxO)].HT KaK B npouecce

3aMOpa:>KHBaHHjipbI6hI, TaK H npH ee nOCJIe)].ylOmeM XO-

JIO)].HJlhHOMxpaHeHHH. OCHOBHhlMH npHYHHaMH rH6eJIH

MHKpoopraHH3MOB npH 3aMOpa:>KHBaHHHjiBJIjilOTCji BhIMO-

pa:>KHBaHHeKJIeTOYHOHBO)].bI, YTO npHBO)].HT K nOBhIwe-

HHlOOCMOTHyeCKoro )].aBJIeHHji BHYTpH MHKp06HOH KJIeT-

KH, a TaK:>KeMeXaHHyeCKOe pa3pyweHHe KJIeTKH KpHCTaJI-

JIaMH JIb)].a npH 3aMOpa:>KHBaHHH.KpoMe Toro, MHKpOOp-

raHH3MbI nHTalOTCji raJIJIo<pMJIbHbIM cnoc060M, a npH 3a-

MOpa:>KHBaHHHBO)].hl3TOTnpouecc HeB03MO:>KeH.HaH60JIh-

weH YCTOHYHBOCTblOK 3aMOpa:>KHBaHHIO06JIa)].alOT cno-

pbI MHKpoopraHH3MoB [3]. H3 HecnopOBhIX 6aKTepHH HaH-

60JIbWeH YCTOHqHBOCThlOOTJIHqalOTCji rpaMnOJIO:>KHTeJIh-

HhIe 6aKTepHH: <peKaJIhHhIeCTpenTOKOKKH, MHKpOKOKKH H

naKT06aKTepHH. 3aMOpa:>KHBaHHe He pa3pywaeT y:>Ke06-

pa30BaBWHeCjiTOKCHHhlClostridium botulinum H Stafilococ-

cus aureus. IloBhlweHHlO YCTOHqHBOCTHcnoc06cTByeT wa-

POBH)J.H~<popMaKJIeTOK.IloBTopHoe 3aMOpa:>KHBaHHeTaK-

:>Kery6HTeJIbHO BJIl1jieT Ha MHKpO<pJIOpy PbI6bI [3]. Bhl:>KH-

BaeMOCTbMHKpoopraHH3MOB 3aBHCHT OT CKOpOCTH3aMO-

pa:>KHBaHHji, npHqeM MHKpoopraHH3MbI 60JIee qyBCTBH-

TeJIbHbI K 6h1CTpOMY3aMopIDKHBaHHIO, qeM K Me]J,JIeHHO-

MY. KpoMe TOro, 6bIcTpoe 3aMOpa:>KHBaHHe(B TOM qHCJIe

C HCnOJIb30BaHHeM :>KH)].KOroa30Ta) YCTpaHjieT B03MO:>K-

HOCThnpHcnoc06JIeHHji MHKpoopraHH3MOB K HH3KHMTeM-

neparypaM. XpaHeHHe MOpO:>KeHOHPhI6bI COnpOBO:>K)].a-

eTCji )].aJIbHeHWHM nOCTeneHHblM OTMHpaHHeM MHKpO-

opraHH3MOB, HO CTepHJIbHOCTh MhIWeqHOH TKaHH He )].0-

CTHraeTCji HHKor)].a. He60JIbwaji YCTOHqHBOCTb Pbl6bl

npH xpaHeHHH 06yCJIOBJIeHa TeM, qTO B036y)].HTeJIeM ee

nOpqH jiBJI5IlOTCji rHHJIOCTHble nCHxpo<pHJIbI C OnTHMaJIh-

HOH TeMneparypoH pa3BHTH5I -15 ... -20 °C, 60JIbWHH-

CTBO H3 KOTOpbIX nO)].BH:>KHhi H 6hICTpO npOHHKalOT B

MhIWUhl.

DblJIH npOBe)].eHbl HCCJle)].OBaHHji no 3aMOpa:>KHBaHHlO

PhI6hI DaJlnii1cKoro perHOHa, B qaCTHOCTH Jlema, B3jiTOro

Henocpe)].CTBeHHO nOCJle BbIJlOBa. B JIa60paTopHH KpHO-

reHHOH TeXHOJlOrHH rH)].p06HOHTOB H3 MOpO:>KeHhIX06pa3-

UOB6bInH BbIpa60TaHbi CJle)].YlOmHe napTHH:

• KOHTpOJlhHa51(3aMOpa:>KHBaHHe PhI6bI Ha B03)].yxe )].0

TeMnepaTypbI -18°C H xpaHeHHe ee B nOJlHMepHbIX naKe-

Tax npH -18°C);

• OnblTHaji (3aMOpa:>KHBaHHe PbI6bI C nOMOmblO :>KH)].KO-

ro a30Ta )].0 -18°C H xpaHeHHe B nOJlHMepHbIX naKeTax

npH TeMnepaType -18°C);

• onblTHa51 (npe)].BapHTeJlbHOe OXJla:>K)J.eHHePbI6bI C no-

MOIll,blO )KH)].Koro a30Ta )].0 TeMneparypbI -1°C, nOCJle)].y-

lOIll,ee 3aMopIDKHBaHHe Pbl6bl Ha B03)].yxe)].o -18°C H xpa-

HeHHe Pbl6bI B nOJlHMepHbix naKeTax npH TeMneparype

-18°C).

)I(H)].KHH a30T nOJlYYaJIH Ha yCTaHoBKe 3H<D-l 002. ,lVrji

xapaKTepHCnlKH KayeCTBel-/HOrO COCTOjiHHji HCCJle)].yeMo-

ro 06'beKTa B npouecce xpaHeHHji onpe)].eJl5lJIH CJIe)].ylO-

ll(He nOKa3aTeJIH:

• OpraHOJlenTHl.JecKYlO OUeHKYCbIpOH H OTBapHOHPbI6bI-

no qeThIpeM nOKa3aTeJljiM: BHewHHH BH)]., 3anax, KOHCHC-

TeHUH5I, BKyC [7];
• KHCJlOTHOeqHCJlO - no MeTo)].y JIa3apeBcKoro B MO)].H-

<pHKaUHH D.H. CeMeHoBa npHMeHHTeJlhHO K nOJlyqeHHlO

JlHnH)].HoH HaBeCKH B nepeCYeTe Ha 100 r npo)].yKTa [5];
• nepeKHcHoe qHCJlO - no MeTo)].y 51Ky60Ba B nepecqe-

Te Ha 100 r npo]J,yKTa [6];



• BnarOOT):(a'l)' - MeTO):(OMQeHTpHepynfpoBaHHSI B cne-

QlfaJIbHblX QeHTplfepy)l{HblX np06lfpKax [2];

• co):(ep)l{aHHea.n:eH03HHTPlfepOCepOPHOHKHcnOTbl (AT<1»-

no KOn,qeCTBeHHoMY H3MeHeHHIO nerKorlf):(ponH3yeMoro

epocepopa (JIf<1» MeTO):(OMOCa)l{):(eHIfSl yKcycHoKlfcnoH

PTYTblO [2];

• nOKa3aTenb pH C nOMOI.QblOHOHoMepa 11-130 [2];

• MHKp06HOnOrHqeCKHe HCCJle):(OBaHHjI no faCT

10444.2 - 94 [8]. l1):(eHTHepHKaQHIOMHKpoopraHH3MoB

npoBo):(HJIHcomaCHO [4].

B pe3YJlbTaTe HCCJle):(oBaHHHnonyqeHbI ):(aHHble 0 Ka4e-

CTBeHHOMCOCTOHHHHPb16b1 B 3aBHCHMOCTHOT npo):(on-

)l{HTeJlbHOCTHee Mop03HnbHoro xpaHeHHH. YpoBeHb ):(0-

BepHTenbHoH BepoHTHoCTH 3Ha4eHHH COCTaBHn 89 %, T.e.

B 89 % 06pa3QOB pa3HHQa ):(ocToBepHa.

KHcnoTHoe qlfcno CBe)l{eHPbl6pl MIfHHMaJIbHO If COCTaB-

nSleT):(nSlnema (comacHo Hccne):(oBaHIfHM) 4 Mr KOH Ha

100 r npo):(yKTa (pHc.l ,a). llplf xpaHeHHIf 3aMOp0)l{eHHOH

PbI6bl KHcnOTHoe 4Hcno BKOHTponbHoH napTHIf pe3Ko B03-

pacTaeT y)l{e Ha 2-H MeCHQIf ):(OCTHraeT MaKcHMyMa 4e-

pe34 Mec. llocne 4 Mec MOP03HJlbHOrO xpaHeHHH KlfcnOT-

Hoe qHCJlOCHH)I{aeTCSI3a C4eT 06pa30BaHHH nepeKHCHblX

coe):(HHeHHH(pHc.I ,6).l1cnonb30BaHHe ~KOro a30Ta nplf

3aMOpa)I{HBaHHHPbI6bl 3aMe):(JIHeTnpoQecc nOpqH )l{HpOB.

llHK 3HaqeHHH KHCJlOTHOro 4Hcna ):(nH pbI6bl, npe):(BapH-

TeJIbHOoxna)l{):(eHHOH CnOMOI.QblO)l{H):(KOro a30Ta, 3aepHK-

CHpOBaHqepe3 5 Mec, a ):(nHpbl6bl, 3aMOp0)l{eHHOH )l{1f):(-

KHM a30TOM, - TonbKO 4epe3 6 Mec xpaHeHHSI (CM.

pHc.I,a).

Y CBe)l{eBbIJIOBneHHOHPbl6bl nepeKHCHoe 4Hcno paBHO

HyJIIO. llocne cMepTIf Pbl6bl B Mblwe4HOH TKaHIf Ha41fHa-

IOTCSInOCTMOpTaJIbHble H3MeHeHlfg, a cne):(OBaTenbHO, If

rH):(ponH3, H OKHcneHlfe )l{Hpa. YBeJlH4eHHe nepeKHcHoro

4HCJIaCBH):(eTenbcTByeT06 06pa30BaHHH nepeKHceH By)l{e

qaCTHqHO rlf):(ponlf30BaHHoM )l{Hpe. CHH)I{eHHe nepeKlfc-

HOro 4HCJla nocne npOXO)l{):(eHHgnHKa rOBopHT 06 06pa30-

BaHHIf BTOPHqHbIX npO):(yKTOBOKHcneHHH. BpeMH nOgBne-

HHSI 3THX npo):(yKToB B TKaHgX Pbl6bI cooTBeTcTByeT

(pHc.l,6) npe):(enbHoMy CPOKYXpaHeHIfjI [1,6). Y Me):(JIeH-

HO3aMOp0)l{eHHOH Pbl6bl KOHTpOJlbHOHnaPTHH MaKclfMyM

nepeKHcHoro qHCna Ha6nlO):(aeTcH qepe3 5 Mec MOP03HJIb-

Horo xpaHeHHSI nplf TeMneparype -18°C, npH 6blCTpOM

3aMop~HBaHHIf PbI6bl )l{H):(KHM a30TOM CKOpOCTbHaKon-

neHIfH nepeKHcHblX coe):(HHeHHH CHH)I{aeTCH, a TaK)I{e

YMeHbwaeTcH HX MaKCHMaJIbHOe co):(ep)l{aHHe. llHK 3Ha-

4eHlfH nepeKHcHoro 4lfCna):(JIg pbI6b1, npe):(BapHTeJIbHOox-

JIa)l{):(eHHOHC nOMOI.QblO )l{H):(Koro a30Ta, 3aepHKcHpoBaH

qepe3 6 Mec, a nplf KplforeHHoM 3aMop~HBaHHH - qepe3

7 Mec xpaHeHIfSl (CM. pHC. 1,6).

MbIWeQHaH TKaHb PbI6bI cpa3Y nocne BbIJlOBa IfMeeT

HH3KYlO BnarOOT):(aqy. O):(HaKO npH xpaHeHHH B TKaHSlX

MopmKeHOH PbI6bI npOTeKalOT nOCTMOpTaJIbHbIe H3Me-

HeHHH. 3Hal.JHTellbHoe YBenHqeHHe BnarooT):(aQH MblWeq-

HOHTKaHH PbI6bl Ha611IO):(aeTCHnpH npOXO)l{):(eHHHpbl60H

CTa):(IfHnOCMepTHoro OKOl.JeHeHHHH3-3a ynnoTHeHHSI Mbl-

Wel.JHOHTKaHIf BClle):(CTBHe CHHepe3Hca aKTOMIf03IfHa.

llplf HacrynneHlf1f paccna6neHHH BJlarooT):(aqa yMeHbwa-

eTCH, B KOHQepaccna6neHHH MbIwe4HOH TKaHH H nplf aB-

Tonlf3e npOIfCXO):(IfT rlf):(pOJlH3 6enKOBblX BeI.QeCTBH Bna-

rooT):(a4a CHOBa HaqlfHaeT YBeJlIfl.JHBaTbCH [1,6]. lllfKIf

nOCTMOpTaJIbHblX 1f3MeHeHHH Bblpa)l{eHbI gpQe, H npoQec-

Cbl npOTeKalOT 6b1CTpee npH Me):(neHHoM 3aMOpa)l{IfBa-

HIfIf (KOHTponbHaH napTlfg). Y Pbl6bl 3TOH napTIfH MaK-

CIfMyM BnarOOT):(a41f, a cne):(oBaTenbHo, If MaKcHMyM no-

cMepTHoro OK04eHeHHSI 3aepHKCHpOBaHbI Qepe3 l,5 Mec

xpaHeHIfH (plfc.2,a). MIfHHMyM BnarooT):(a41f, T.e. KOHeQ

pacCna6JleHHg MblWeqHOH TKaHH, OTMel.JeHHa 5-H MeCSlQ

xpaHeHIfH. Donee Me):(lleHHO npOTeKalOT nOCTMOpTaJIbHble

H3MeHeHIfjI nplf npe):(BaplfTenbHOM oxna)l{):(eHHH PbI6bl )I{H):(-

KIfM a30TOM If nplf 3aMOpa)l{HBaHHIf ee )l{H):(KIfM a30TOM.
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MaKcHMyM nOCMepTHoro OKOlfeHeHWI phI6hI, npe)J,BapH-

TeJIhHOOXJIlUK)J,eHHOHCnOMOlI.(hJO)KH)J,Koro 1130Ta,npHxo-

,n:HTCjiHa 2-H MeCjiQ, a KOHeQ paCCJIa6JIeHHji - Ha 6-H Me-

CjiQXpaHeHHji. Y phI6hI, 3aMOp0)KeHHOH C HCnOJIh30BaHH-

eM )KH.ll:KOro 1130Ta, nHKH nOCMepTflhIX H3MeHeHHH elI.(e

60JIee paCTjiHYThI no BpeMeHH. TaK, nOcMePT~e OKOlfe-

HeHHephI6hI, 3aMOp0)KeHHo/1 CHCnOJIh30BaHHeM )KH)J,KOro

a30Ta, HacrynaeT Ha 3-/1 MeCjiQ xpaHeHHji, a KOHeQ pac-

CJIa6JIeHHji - JII1Wb Ha 7-H MeCjiU (CM. pHc.2,a).

B Te'IeHHe nepBblx ,n:ByX MeCjiueB MOP03HJIbHOro xpa-

HeHHji B pe3YJIhTaTe <l>epMeHTaTHBHoro B03)J,eHcTBHji npo-

HCXO)J,HTpacna)J, 70 - 80 % AT<I>. npH nOHI1)KeHHH TeMne-

paryphI pacna)J, AT<I> 3aMe)J,JIjieTCji [3]. Co,n:ep)KaHHe JIer-

KOrH)J,pOJIH3yeMoro <l>oc<l>opa(JIr<I» )J,OCTHraeTMHHHMY-

May PhI6hI KOHTpOJIhHOHnapTHH lfepe3 1,5 Mec xpaHeHHji;

y phI6h1, npe)J,BapHTeJIhHOOXJIlUK)J,eHHOHCnOMOlI.(hJO)KH)J,-

Koro 1130Ta,- lfepe3 2 Mec; y phI6bI, 3aMOp0)KeHHOH )KH)J,-

KHM 1130TOM,- lfepe3 2,5 Mec (pHc.2,6). npH paccJIa6JIe-

HHHMhIwelfHoH TKaHH y PhI6hI Bcex napTHH Ha6mo)J,aeTCji

peCHHTe3 AT<I>.

no BeJIHlfHHe H3MeHeHHji pH Cy)J,jiT0 CKOpOCTHnpoxo)K-

,n:eHHHphI60H cTa)J,HH nOCMepTHbIX H3MeHeHHH. B KOHT-

POJIbHOHnapTHH MHHHMaJIbHOe 3Ha'IeHHe pH Ha6JI1o)J,aeT-

6,5
6,4

o

Cji 'Iepe3 1,5 Mec XpaHeHl1ji; y phI6bI, npe)J,BapHTeJIhHO ox-

JIa)K,n:eHHoHC nOMOlI.(bIO )KH)J,Koro 1130Ta,- lfepe3 2 Mec, a

y 3aMopmKeHHoH C nOMOlI.(bIO )KH)J,KOro 1130Ta- lfepe3 2,5

Mec, 'ITO cooTBeTcTByeT MaKcHMyMy OKOlfeHeHHji. 3TOT

nOK113aTeJIb)J,OCTHraeTMaKcHMyMa B KOHTpOJIhHOHnaPTHH

lfepe3 4 Mec; B napTHH, npe)J,BapHTeJIhHO OXJIa)K)J,eHHOHC

nOMOlI.(bIO )KH,n:Koro a30Ta, - lfepe3 5 Mec, a )J,Jlji 3aMopo-

)KeHHOH )KH)J,KHM1130TOM- 'Iepe3 6 Mec, lfTO COOTBeTCTByeT

MaKcHMyMy paCCJIa6JIeHHji MbIwelfHOH TKaHH PhI6bI

(CM. pHc.3,a).

Pe3YJIbTaThI 6HOXHMH'IeCKHX HCCJIe,n:OBaHHHXopOWO co-

maCYIOTCji C OpraHOJIenTHlfeCKHMH nOK113aTeJIjiMH PbI6bl.

B HalfaJIe xpaHeHH5l Ka'IeCTBO PhI6bI Bcex napTHH COOT-

BeTcTByeT 5 6aJIJIaM. Do Mepe YBeJIHlfeHHji np0)J,OJI)KH..'

TeJIbHOCTHxpaHeHH5l B pbl6e npoTeKaIOT nOCTMOpTaJIbHble

H3MeHeHH5l H KaqeCTBO ee yxy)J,waeTC5l. MHHHMaJIhHYIO

npo)J,omKHTeJIbHOCTb xpaHeHHji HMeJOT06p113UhI, 3aMopo-

)KeHHbIe B03)J,yXOM(KOHTpOJIbHaji napTHji). 3TH 06pa3UhI

y)Ke qepe3 5,5 Mec xpaHeHHji nOJIylfHJIH Tpex6aJIJIhHYIO

OUeHKY, npHHjirylO 3a npe)J,eJIhHO )J,OnyCTHMYIOoueHKY Ka-

qeCTBa (pHC.3,6). DpH HCnOJIb30BaHHH )J,JIJInpe)J,BapHTeJIb-

Horo OXJIa)K)J,eHHSlH 3aMOpa)KHBaHHJI PbI6bI )KH)J,KOro1130-

Ta HHTeHCHBHOCTb nOCTMOpTaJIbHbIX H3MeHeHHH 3aMe)J,-
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Puc.4 113MeHeHue nOKa3ameAJI KMA (/)AHM
MbiWe'lHOU mKaHU MOpOJICeH020 AeU{a (J npol1ecce

xpaHeHUJI

JIJleTCjIH xopollee Ka'IeCTBO Phl6hl COXpaHjleTCjl )),0 6 H 7

Mec COOTBeTCTBeHHO(CM. pHc.3,6).

KOJIH'IeCTBO Me30epHJIhHhiX a3p06Hh1X H epaKyJIbTaTHB-

HO-aHa3p06HbIX MHKpoopraHH3MOB (KMA<I>AHM) B Mhl-

llIe'IHOH TKaHH CBe)f(eHPhI6hI cOCTaBHJIO1,2 . 104 KJI/r, )),a-

JIee B TeqeHHe Bcero XOJIO)),HJIhHOrOXpaHeHHjI 3TOT nOKa-

3aTeJIh CHH)f(aJICjIH COCTaBHJIB KOHl.I:eXpaHeHHjI y PbI6bl

KOHTpOJIhHOHnapTHH (3aMOp0)f(eHHOH 6e3 HCnOJIh30BaHHjI

)f(H)),KOroa30Ta) 8 . 102 KJI/r, y 3aMOp0)f(eHHOH CHCnOJIb30-

BaHHeM)f(H)),KOroa30Ta - 0,5 . 102 KJI/r (pHcA), a y npe)J,-

BapHTeJIbHO OXJIa)f()J,eHHOHC HCnOJIh30BaHHeM )f(H)),Koro

a30Ta - 4 . 102 KJI/r. B MbIllIe'IHOH TKaHH CBe)f(eH Pbl6bl

6bIJIH 06Hapy)f(eHhl rpaMnOJIO)f(HTeJIbHble cnopOBble na-

JIOqKH Bacillus sphaericus, rpaMnOJIO)f(HTeJIbHble KOKKH

Leuconostos dextranicum. B MhillIeqHOH TKaHH Pbl6bl KOH-

TPOJIhHOHnapTHH B nepHO)),XpaHeHMjI 6blJIH 06Hapy)f(eHbl

rpaMoTpHQaTeJIbHbIe 6eccnopoBhIe naJIOqKH pO)),OB

Flavobacterium, Achromobacter (FI. droelachiuse, FI. oval,

Achr. pictorum), rpaMnOJIO)f(HTeJIhHhIe KOKKH po)),a

Micrococcus (Micr. epimefius, Micr. halofilus, Micr.

saccatus, Micr. freudenreichii). B MhIllIeqHOH TKaHH pbl6bl,

3aMOp0)f(eHHOHc nOMOmhlO )f(H)),KOrOa3OTa, B nepHO)),xpa-

HeHMjl6hIJIH 06Hapy)f(eHhI rpaMoTpHQaTeJIbHbIe 6eccnopo-

Bble naJIOqKH pO)),OB Flavobacterium, Leuconostoc (FI.

halmefilum, FI. marinum, FI. devorans, Leuconostoc lactis),

rpaMnOJIO)f(I1TeJIbHble KOKKI1 po)),a Micrococcus (Micr.

flavus, Micr. eatonii, Micr. urea, Micr. candidus, Micr.

percitrus); B MbIllIe'IHOH TKaHI1 pbI6hI, npe)),Bapl1TeJIbHO

OXJIa)f()J,eHHOH)f(11)),KI1Ma30TOM 113aTeM 3aMOp0)f(eHHOH

B03)J.yXOM,- rpaMOTpl1QaTeJIbHhle 6eccnopoBbIe naJlO'IKH

pO)),OBPseudomonouse, Flavobacterium, Achromobacter

(Ps. Fragi, FI. marinum, Ahr. pictorum ), rpaMnOJlO)f(I1TeJlb-

HhIe KOKKHpo)),aMicrococcus (Micr. eatonii, Micr. saccatus,

Micr. percitrus). IlaTOreHHaji MHKpoq)JlOpa oTcyTcTBoBa-

Jla B nepl1o)), XpaHeHI1j1B MhIllIe'IHOH TKaHH PbI6bl Bcex 3K-

Cnepl1MeHTaJIbHblX napTI1H. B MhIllIeqHOH TKaHI1 PbI6bl

Bcex napTHH npe06Jla)),aJIl1 KOKKH,COCTaBJljlBllIHe K KOHQY

xpaHeHHjI 100 % BceH MHKPOepJIOPhIMOpO)f(eHOHPbI6hI.

TaKI1M 06pa30M, npH HCnOJlh30BaHHH)J,JIJInpe)),BapHTeJlb-

HOro OXJIa)f()J,eHHJIH 3aMop~BaHHjI )f(I1)),KOroa30Ta nOCT-

MOPTaJIbHble H3MeHeHI1JI phI6hI 60Jlee paCTjlHYTbI BO Bpe-

MeHI1. Onpe)),eJljllOIQHM epaKTopoM npH 3TOM jlBJljleTCjl Bhl-

COKaJICKOpOCThOXJIa)f()J,eHI1JIH 3aMOpa)f(HBaHMjI, KOTOpaJI

cnoc06cTByeT 3HaLJHTeJlbHoMY TOpMO)f(eHHIO npoueccOB

aBTOJlI13a.CpOK xpaHeHHjI phl6hl KOHTpOJlhHOHnapTHI1 co-

CTaBJlJIeT5,5 Mec, HMeHHO K 3TOMy nepHO)),y y PhI6hl Ha-

6JlIO)),aeTCJIMaKCHMaJIbHOe3HaqeHHe nepeKHCHoro LJI1CJla,

yxy)),weHHe OpraHOJlenTHLJeCKHXnOKa3aTeJIeH. PhI6a, npe)),-

BapHTeJlbHO OXJla)f()),eHHaji C HCnOJlh30BaHHeM JKH)),Koro

a30Ta, XOpOlliO COXpaHJIeTCjl B TeLJeHHH6 Mec, a 3aMopo-

)I(eHHa.lI c HCnOJIb30BaHHeM )f(H)),Koro a30Ta )),a)f(e nOCJIe

7 Mec 6blJla y)),OBJleTBOpI1TeJlbHoro KaqeCTBa no epH3I1KO-

XHMH4eCKHM nOKa3aTeJIJIM.
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