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I1cCJIe,IJ;OBaHHe rrpOu;eCCOB XOJIO,IJ;HJIbHOHo6pa6oTKlI

qepHOMOpCKOH KlIJIbKH
KaHa. meXH. HayK H.H. BABKOB, KaHa. meXH. HayK A.C. THTJIOB

OaeccKaR Haj{uoHanbHaR aKaaeMuR nuw,e6blX mexHono2uu (OHAllT)

The results of experimental investigations of the refrigeration treatment
(refrigeration, sUbfreezing) of the Black Sea sprats (Clupeonella delicatula)
are presented. Nitrogen of volatile bases as the criterion of the extent of
fermentative processes, and the moisture-holding capacity as the criterion
of physical and chemical changes of proteins were chosen as the attributes,
characterizing quality changes of muscle tissue of fish. Acid number and
peroxide number were chosen as the indices, characterizing the state of lipids.
Changes in sensory qua lites and growth of microbiological contamination
were cvaluated. It is shown that freshly caught Black Sea sprats can be stored
in sub frozen conditions during four weecks if refrigeration technology is
observed. .

Ba)l(HbIM pe3epBoM cblpbeBoH 6a3bI pbI6HOH npoMbIllI-

neHHOCTH YKpaHHbI H POCCHHj1BnjlIOTCjI MenKHe a30BO-

4epHoMopcKHe PbI6bI (KHnbKa, xaMca, TIOnbKa). 3TH PbI6bI
OTnH4aIOTCjI BbICOKHMHBKyCOBbIMH Ka4eCTBaMH, npHeM-

neMbIM XHMH4eCKHM COCTaBOM,HH3KOH CTOHMOCTbIO.

LJ:njlnepepa60TKH 3THX MaJJOMepHbIXPbI6 Hcnonb3YIOT-

CjI 3tPtPeKTHBHble TeXHonorH4eCKHe npHeMbI, n03BOnjlIO-

illHe nonY4HTb llIHPOKHH accopTHMeHT BbICOKOKa4eCTBeH-

HOHpbI60np0,UYKIJ,HH[4]. Ha nOTpe6HTenbcKoM pbIHKe Tpa-

,UHIJ,HOHHOnonb3YIOTcjI cnpocoM KOHcepBbI H npecepBbI H3

MenKHX a30Bo-4epHoMopCKHX PbI6, npo,UyKIJ,HjIxonO,UHoro

H nonyrop1l4ero KOn4eHH1I.3Ha4HTenbHM ,Uon1lynoBoB pe-

aJJH3yeTc1IB BH,UeconeHoH, np1lHOH H MapHHoBaHHoH pbI-
60npo,UyKIIHH, a TaK)I(e B OXna)l(,UeHHOMBH,Ue.

OTnH4HTenbHoH oc06eHHocTbIO MenKHX a30Bo-4epHo-

MOpCKHX pbI6 j1BnjleTC1I BbICOKa1laKTHBHOCTbKOMnneKca

npoTeonHTH4ecKHx tPepMeHToB. IT03TOMY npH npoMbIllI-

neHHoH nepepa60TKe 3THX PbI6 H npH peaJJH3alJ,HHB BH,Ue

oXna)l(,UeHHoH cTonoBoH PbI6bI B03HHKaIOTTeXHonorH4ec-

KHe CnO)l(HOCTHB npe,UBapHTenbHoM xpaHeHHH Cblpb1l: He-

06XO,UHMOnOCT01lHHOY4HTbIBaTb KOPOTKHHCpOK xpaHe-

HH1I3THX PbI6 B OXna)l(,UeHHOMCOCT01lHHH.K CO)l(aneHHIO,

TonbKO HeKoTopble pbI6Konx03bI HMeIOT B CBoeM pacno-

p1l)l(eHHH cy,Ua, Ha KOTOpbIX MO)l(HO 3aMOpa)l(HBaTb pbI6y.

OCHOBHa1lMacca ynoBa ,UOCTaBn1leTC1IHa 6eper B oxna)l(-

,UeHHOMH coneHOM BH,Ue.

113 Bcex H3BeCTHblX npoMbIllIneHHblx cnoc060B oxna)l(-

,UeHH1IB HallIeM perHoHe Hcnonb3YIOT OXna)l(,UeHHe BO,U-

HbIM nb,UOM. ITPH 3TOM B03HHKaIOT np06neMbI C TapoH,

nony4eHHeM nb,Ua,a CpOKpeanH3aIIHH oXna)l(,UeHHoHPbI6bI

COCTaBn1leTHeCKonbKO CyTOK.

B xono,UHnbHoH TeXHonorHH H3BeCTeHnpHeM, n03BOn1l-

IOl.llHHnpo,UnHTb CpOKxpaHeHH1I Cblpb1l )l(HBOTHOro npoHc-

XO)l(,UeHYl5I,UOHeCKOnbKYlXHe,UeJIb- 3TO my60Koe OXJIa)l(-

,UeHHe HnH nO,UMopa)l(HBaHHe [2, 6]. B YKpaHHe npHHno

nO,UMopa)l(HBaTb H xpaHHTb nO,UMopo)l(eHHyIO pbI6y npH

TeMnepaTypax -2 ...-3 DC, a BO BceM MHpe Ha6nIO,UaeTC1I

TeH,UeHIJ,H1IK CHH)I(eHHIO3Toro TeMnepaTypHoro ,UHana30-

Ha,Uo -3 ... -5 DC [1].
ITepeocHailleHHe Cy,UOBbIXxonO,UHnbHbIX MallIHH KaMe-

paMH, pa6OTaIOIIIHMH Ha nO,UMopa)l(HBaHHe pbI6bI, 6y,UeT

3KOHOMH4eCKH BblrO,UHee, qeM KaMepaMH, pa6OTaIOillHMH

Ha 3aMOpa)l(HBaHHe. IT03TOMY pa3pa60TKa TeXHonorHH

nO,UMopa)l(HBaHH1I MeJIKHX a30Bo-4epHoMopCKHX PbI6 1IB-

n1leTC1IO,UHOHH3 aKTYaJJbHbIXnp06JIeM pbI6HOH npoMbIllI-

neHHOCTH YKpaHHbI.

UenbIO HaCT01lIIIeH pa60TbI 1IBnjlnOCb Hccne,UOBaHHe

H3MeHeHH1I KOMnneKca Ka4eCTBeHHblX nOKa3aTeneH no,U-

MOpO)l(eHHOH PbI6bI ,Un1lonpe,UeneHH1I npe,UenbHo ,Uonyc-

THMOH npo,Uon)l(HTenbHocTH XOJIO,UHnbHoroxpaHeHH1I npH

06ecne4eHHH BblCOKoro Ka4eCTBa npo,UyKIJ,HH.

06beKToM Hccne,UOBaHH1I cny)l(Hna KHnbKa 4epHoMop-

CKa1l, 1IBn1lIOIIIa1lC1IOCHOBHbIM 06beKToM npoMblcna Ha

A30Bo-QepHoMopCKOM 6acceHHe, ,Uonjl KOTOpOHB ynoBax

,UOCTHraeT50 %. Hccne,UoBaHH1I OCYilleCTBn1lnH C Hcnonb-

30BaHHeM 06IIIenpHHjlTbIX MeTO,UHK.Xono,UHnbHYIO 06pa-

60TKy H xpaHeHHe 06pa31J,0BnpoBo,UYlnH B HH3KoTeMnepa-

TypHbIX KaMepax (HTK) Ha 6a3e a6cop6IJ,HOHHO-,UHtPtPy-

3HOHHbIX xonO,UHnbHbIX MallIHH (ALJ:XM).

CBe)l(eBblnOBneHHa1l KHnbKa 4epHOMOpCKa1l nocne OX-

JIa)l(,UeHH1I TpaHcnopTHpOBanaCb H3 paHOHa npOMbIcna

npH TeMnepaType B TpIOMe 0 ... 1 DC. 06pa31J,bI ,Un1l HC-

cne,UOBaHHH ,UOCTaBn1lnHCb B OHAITT B TennOH30nH-

pOBaHHOH cyMKe nocne nepeCbIllKH MenKo,Up06neHbIM

nb,UOM. IToCJIe COpTHpOBaHH1I no Ka4eCTBY H MOHKH

KHnbKa 4epHOMOpCKa1l nO,UBepranaCb OXna)l(,UeHHIO BO'u-

HbIM JIb,UOM YI nO,UMopa)l(HBaHHIO. LJ:JIjI nO,UMopa)l(HBa-

HIUI 6bIJIH CMo,UeJIHpOBaHbI TeMnepaTypHble pe)l(HMbl
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PUC. 1. TeMnepamYPHb/e 2paifJuKu XOAOJUllbH020
xpaHeHUf/ KUllbKU lfepHOMopCKOU: 1 - /{eHmp

(oXAa:>K:JeHue); 2 - n08epXHocmb (oXAa:>K:JeHue);
J - /{eHmp (noJMopa:>K:U8aHue); 4 - n08epxHocmb

(noJMopa:>K:U8aHue); t - meMnepamypa, "C;
1: - npoJoII:>K:UmellbHocmb xpaHeHUfI, MUH

(-25°C) B nJIHTOl.fHOM CKOpOMOp03HJIbHOM annapaTe.

)J,JI~:HOH QeJIH HCnOJIb30BaJIaCb HTK «CTyma» AMJI-

180 (THna «JIapb») [3].

M3MepeHHe TeMnepaTypbI npoBo,n:HJIOCb npH nOMOIQH

CTaH,n:apTHbIx XpOMeJIb-KOneJIeBbIX TepMonap. 3)J,C Tep-

Morrap BblBo,n:I1JIaCbHa QHeppOBOHBOJIbTMerp llI,300 rrOOl.fe-

pe,n:HorrpH nOMOIQI1 nepeKJIIOl.faTemI IlMT -20.

B rrpoQecce XOJIO,n:I1JIbHOH06pa60TKI1 06pa3QOB epHKCI1-

pOBaJIaCbTeMrrepaTypa Ha nOBepXHOCTI1 11B QeHTpe 6JIo-

Ka 1.fepe3 Ka)K,n:bIe 5 MI1H. TeMneparypHbIe rpaepl1KI1 ox-

JIa)K,n:eHI1~11no,n:Mopa)KI1BaHI1H npl1Be,n:eHbI Ha Pl1c. 1.

KaK BI1,n:HO113rpaepl1l.feCKI1X 3aBI1CI1MOCTeH,TeMrrepa-

Typa 0,5 °c B OXJIa)K,n:eHHbIX06pa3QaX 6bIJIa ,n:ocTl1rHyTa

'fepe3 50 MI1H. TeMneparypa -3°C B QeHTpe 6JIOKa no,n:-

MOp0)KeHHbIX 06pa3QOB YCTaHOBI1JIaCb'fepe3 35 MI1H, npl1

3TOM TeMnepaTypa Ha nOBepXHOCTI1 6JIOKa 6bIJIa -6°C.

110 OKOHl.faHI1I1nepBI1l.fHOH XOJIO,n:I1JIbHOH06pa60TKI1 ox-

JIa)K,n:eHHbIe06pa3QbI nepeHOCI1JII1 B Cepl1HHbIH 6bITOBOH

a6cop6QI10HHbIH XOJIO,n:I1JIbHI1K«Kl1eB-410» [5], r,n:e OHI1

XpaHI1JII1Cbnpl1 TeMnepaType 4 ... 5 0c. IlO,n:Mop0)KeHHbIe

06pa3QbI rrOMeIQaJII1 B 0Pl1rHHaJIbHYIO HTK Ha 6a3e MO-

,n:eJII1«Kl1eB-410» rrpl1 TeMnepaType -3 ± 0,5 0c.
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Puc. 2. 113MeHeHue coJep:>K:aHUf/ moma lIemYlfux oCHo8aHuu
Mb/welfHou mKaHU KUJlbKU lfepHOMopCKOU:
1- OXAa:>K:JeHue; 2 - noJMopa:>K:U8aHUe
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PUC. 3. J{3MeHeHue 8l1a2oyJep:>K:U8alOUI,eU cnoco6Hocmu
MbiwelfHou mKaHU KUJlbKU lfepHOMopCKOU:
1 - OXAa:>K:JeHue; 2 - noJMopa:>K:U8aHUe

Herpa.n:HQI10HHbIH ypoBeHb TeMneparyp B KaMepe no.n:.n:ep-

)l(I1BaJICHrrpl1 nOMOIQI1cneQl1aJIbHbIX MeTO,n:OBperynl1pOBa-

HI1H xono,n:Onp0I13BO,n:I1TenbHOCTI1A,[(XM, Yl.fI1TbIBaIOIQI1X

113MeHeHI1eTenJIOBJIa)l(HOCTHbIXpe)l(l1MOB B nOMeIQeHl111[7].

B npoQecce XOJIO,n:I1JIbHOrOXpaHeHI1H qepe3 Ka)l(,n:bIe

4 CyT npoBo,n:I1JII1onpe,n:eneHl1e KOMnJIeKCa KaqeCTBeHHbIX

nOKa3aTeneH, xapaKTepl13yIOIQI1X 113MeHeHI1~6eJIKOB MbI-

llIe'fHOH TKaHI1 KI1JIbKI1 1.fepHOMopCKOH: a30T JIeryl.fl1x oc-

HOBaHI1H(AnO) KaK Kpl1Tepl1H CTeneHI1 epepMeHTaTI1BHbIX

npoQeccoB 11BJIaroy,n:ep)l(I1BaIOIQaH cnoC06HOCTb (BYC)

KaK Kpl1Tepl1H epI13I1KO-XI1MI1l.feCKI1X113MeHeHI1H6eJIKoB.

Ha Pl1c. 2 nOKa3aHO, 'I TO y oxna)l(.lJ:eHHbIX 06pa3QOB I1H-

TeHCI1BHOCTbHaKOnJIeHI1HAJIO npl1 XOJIO,n:I1JIbHOMxpaHe-

HI1I1 BbIllIe, 1.feMy no,n:MopO)l(eHHbIX. Y OXJIa)l(.lJ:eHHbIX06-

Pa3QOBnpe,n:eJIbHOe3HaqeHI1e AJIO ,n:JIHMOpCKOHPbI6bI (51

Mr %) 6bIJIO ,n:ocTl1myTO qepe3 16 CYT, a y rro,n:MopO)l(eH-

HbIX 06pa3QOB - 53 Mr % AJIO Qepe3 36 CyT XOJIo,n:l1nbHO-

ro XpaHeHI1H.

BJII1HHl1e npo,n:on)l(I1TenbHOCTI1 XOJIO,n:I1JIbHOrOXpaHeHI1H

Ha BYC MbIllIeQHOH TKaHI1 OXJIa)l(,n:eHHbIX11no,n:MopO)l(eH-

HbIX 06pa3QOB npl1Be,n:eHo Ha Pl1c. 3. BYC MbIllIe'fHOH TKa-

HI1 CBe)l(eBbIJIOBJIeHHbIX pbI6 ,n:OCTl1raJIa 88 %. B OXJIa)l(-

,n:eHHbIX06pa3QaX BYC CHI1)KaJIaCbpaBHOMepHO B npoQec-

ce XOJIO,n:I1JIbHOrOXpaHeHI1~. B no,n:MopO)KeHHbIX 06pa3QaX

Ha6JIIO,n:aJIOCb3Ha'fI1TenbHOe CHH)I(eHl1e BYC K KOHQY I-H

He,n:enl1 XOJIO,n:I1JIbHOroxpaHeHHH (,n:o 66 %). 3aTeM BYC

no,n:MopO)l(eHHbIX 06pa3QOB YBenl1QI1JIaCb,n:o70 %, o,n:HaKO

rrOCJIe 3 He,n:eJIbxono,n:l1nbHoro XpaHeHI1~ 3aepl1KCHpOBaHo

ee CHI1)KeHl1e, KOTopoe 1.fepe3 36 CyT ,n:OCTl1rJIO3HaQeHI1~

51 %. TaKl1e 113MeHeHI1HBYC MbIllIel.fHOH TKaHI1 no,n:MO-

p0)KeHHbIX 06pa3QOB MO)l(HO 06'bHCHI1Tb CJIe,n:yIOIQI1M06-

pa30M. IlocJIe I-H He,n:eJII1XOJIo,n:l1nbHoro XpaHeHI1~ CHI1-

)KeHl1e BYC BbI3BaHO ynJIOTHeHl1eM MbIllIQ 113-3a06pa30-

BaHI1~ aKTOMI10311HOBoro KOMnneKca npl1 rrpOXO)K,n:eHI1I1

CTa,n:1111nocMepTHoro OKO'feHeHI1~. Pa3pellIeHI1e nocMepT-

Horo OKOQeHeHI1H,n:oHeKoTopoH CTeneHI1 BOCCTaHaBJII1Ba-

eT CBoHcTBa 6eJIKOBMbIllIeQHOH TKaHI1. JII10epl1JIbHbIe CBOH-

CTBa 6eJIKOB MbIllIe'fHOH TKaHI1 rrOBbIllIaIOTC~ BCJIe,n:CTBl1e

,n:l1ccoQl1aQI1I1aKTOMI10311HaHa aKTI1H 11M110311H,MOJIeKYJIbI

KOTOpbIX Ha6yxaIOT 11y,n:ep)KI1BaIOT 60JIbllIe BJIarl1.

B Ka'feCTBe rroKa3aTeJIeH, xapaKTepl13yIOIQI1X COCTO~-
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PUC. 4. 113MeHeHue KUCllomHOZO l(UCIIG JlUnUa06 MbiLUel(HOU

mKGHU KUJlbKU l(epHOMOpCKOU
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Puc. 5. H3MeHeHue nepeKUCHOZO l(UCJlGJlUnUa06 MbILUel(HOU

mKGHU KUJlbKU l(epHOMOpCKOU

HHe nHnH,llOB, 6bInH Bbl6paHbI KHcnOTHoe qHCnO (KtI) KaK

KpHTepHM KaqeCTBeI-IHoro COCT051HWInHnH,llOB, a HMeHHO

CTeneHH HX m,llpOnH3a H nepeKHcHoe qHCnO (fflI) KaK KpH-

TepHM CTeneHH oKHCnHTeJIbHOMnOpqH )Impa.

fpaqmqeCKHe 3aBHCHMOCTHH3MeHeHH51KtI H IltI nmIH-

,llOB Hccne.nyeMblx 06pa3QOB npHBe.neHbI Ha pHC. 4 H 5
COOTBeTCTBeHHO.

Y CBe)l(eBbInOBneHHblX 06pa3QOB KtI MHHHManbHO H

COCTaBn51eT3,5 Mr KOH/r npO,llyKTa. B Haqane XOJIO,llHnb-

Horo xpaHeHH51 OXna)l(.neHHbIX H no.nMop0)l(eHHbIX 06pa3-

QOB 3aqmKcHpoBaH pOCT KtI. MaKCHManbHoro 3HaqeHH51

KtI ,lln51 OXna)l(,lleHHbIX 06pa3QOB ,llOCTHrJIOnOCJIe 1-M He-

.nenH xono.nHnbHoro xpaHeHH51 H COCTaBHno 14 Mr KOH/r

npo,llyKTa. MaKcHManbHoe 3HaqeHHe KtI .nn51nO,llMOpO-

)KeHHbIX 06pa3QOB COCTaBHno 12 Mr KOH/r npO,llyKTa noc-

ne 2 He,llenb XOnO,llHnbHOro xpaHeHH51. IlHK KtI CBH.neTenb-

cTByeT 0 TOM, qTO HeHaCblIlJ,eHHble )l(HpHble KHcnOTbl, OC-

B060,llHBUmeC51 B XO,lle rH.nponH3a TpHrJIHQepH,llOB, HaqH-

HalOT OKHCn51TbC51C 06pa30BaHHeM nepeKHCHblX coe.nH-

HeHHM. KaK BH.nHOH3 npHBe.neHHbIX .naHHblX, no.nMopa)l(H-

BaHJ1e3HaqHTenbHO 3aMe.nn51eT3TOT npoQecc.

3HaqeHHe rIll y CBe)l(eBbInOBneHHbIX PbI6 npaKTHqeCKH

paBHO HynlO. Y OXna)l(.neHHbIX 06pa3QOB MaKCHManbHoe

3HaqeHHe rItI 6bInO OTMeqeHO qepe3 12 CyT XOnO,llHnbHO-

ro xpaHeHH51 H COCTaBHno 14. Y nO,llMOp0)l(eHHbIX 06pa3-

QOBnHK 3HaqeHHM rIll (12) 3acPHKcHpoBaH qepe3 4 He.nenH

XOnOL\HnbHOro xpaHeHH51. YBenHqemre 3HaqeHH51rIll co-
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PUC. 6. ,lJUHGMUKG l(UCJleHHOCmu MUKpOOpZGHU3M06,

COaepJICGU{UXCf/6 MbILUel(HOU mKGHU OXJIGJlCaeHHOUU

nOaMOpOJICeHHOU KUJlbKU l(epHOMopCKOU:

I - OXJIGJlCaeHUe; 2 - nOaMOpGJlCU6GHUe;

3- nOaMOpGJlCU6GHUe C UOHGMU cepe6pG

OTBeTcTByeT 06pa30BaHHIO nepeKHceM B qaCTHqHO rH.n-

POJIH30BaHHOM)l(Hpe. CHH)l(eHHe rItI nocne npOXO)l(,lleHH51

nHKa cBH.neTenbcTByeT 06 06pa30BaHHH BTOPHqHbIX npo-

.nyKTOBOKHCneHH5l,KOTopble 3HaqHTenbHO BnH51IOTHa BKYC

H apOMaT )l(HpOco.nep)l(aIlJ,ero npo.nYKTa. rIpHBe,lleHHble

.naHHble rOBOp51T0 TOM, qTO nO.nMopa)l(HBaHHe 06eCneqH-

BaeT 3HaqHTenbHO 60JIee BblCOKYIO cTa6HnbHOCTb nHnH-

.nOBK OKHcneHHIO no cpaBHeHHIO C OXna)l(.neHHeM, yMeHb-

lllaH CKOpOCTb HaKonneHHH nepeKHCHblX coe.nHHeHHM, a

TaK)Ke HX MaKCHMaJIbHOe co.nep)l(aHHe.

MbIllleqHa51 TKaHb CBe)l(eBbInOBJIeHHOM PbI6bI npaKTH-

qeCKH CTepHnbHa. OCHOBHa51 Macca MHKpoopraHH3MOB

cocpe.nOTOqeHa B CJIH3HHa nOBepXHOCTH pbI6bI H B )l(eJIy-

.nOqHO-KHllleqHOM TpaKTe. B npoQecce XOJIO,llHnbHOro xpa-

HeHH51OXna)K.neHHblX 06pa3QOB KOnHqeCTBO MHKpoopra-

HH3MOBpaBHOMepHO YBenHqHBanOCb H K 16 CyT xpaHeHHH

,llOCTHrano 60 000 KOE/r (pHC. 6). rIPH XOJIo.nHnbHOMxpa-

HeHHH no.nMop0)l(eHHbIX 06pa3QOB POCTMHKp06HOnOrHqeC-

KOM06ceMeHeHHOCTH npOHcxo.nHT Me.nneHHee. B nepHO,ll

C 12 no 20 CyT Ha6nlO,llanaCb cTa6HJIH3aQH51pOCTa KonH-

qeCTBa MHKpoopraHH3MOB Ha ypoBHe 15 000 KOE/r npo-

.nyKTa. rIocne 24 CyT xpaHeHHH 3acPHKcHpoBaH pe3KI1MpOCT

KOJIHqeCTBa MHKpoopraHH3MOB, KOTopoe nocne 4 He,llenb

XOJIo.nHnbHoro xpaHeHH51 COCTaBJI51nO55 000 KOE/r npo-

.nyKTa. rIpoBe.neHHble Hccne.nOBaHH51 nO,llTBep)l(.naIOT, qTO

HHTeHCHBHoe pa3BHTHe MHKpocPnoPbI npOHcxo.nHT nocne

nOJIHOrO paccna6neHH51 MblllleqHOM TKaHH Hccne.nyeMblx

06pa3QOB. MaKcHManbHoe 3HaqeHHe MHKp06HOnOrHqeC-

KOM06ceMeHeHHocTH (5'104 KOE/r) B OXna)l(.neHHbIX 06-

pa3Qax 3acPHKcHpoBaHo qepe3 15 CyT xono.nHnbHoro xpa-

HeHH51, a B no.nMop0)l(eHHbIX 06pa3QaX - qepe3 27 CyT.

TaKHM 06pa30M, npHMeHeHHe no.nMopa)l(HBaHH51 n03BOn51-

eT 3Ha1-II1TenbHOCHH3HTb HHTeHCHBHOCTb MHKp06HonorH-

qeCKHX H3MeHeHHH no cpaBHeHHIO C OXna)l(,lleHHeM.

OpraHOnennrqecKylO xapaKTepHcTHKy HCCne,llyeMblx
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Puc. 7. 113MeHeHue 0plGHOJlenmU'IeCKOU Ol{eHKU KG'IeCm8G

KUJlbKU '1epHOMOpCKOU npu XOJlOiJUJlbHOM XpGHeHUU:

1 - OXJIGJlCiJeHue; 2 - noiJMOpGJlCU8GHUe

06pa31..\OBnpoBo.nI1JUI C I1cnonh30BaHHeM 6annhHou lllKa-
nhI. Ka)l(.nhIu nOKa3aTenh Ol..\eHI1BanCRno nRTH6annhHou

CHCTeMe C onpe.neneHHeM cpe.nHero 3HaqeHHR KOMnneKca
opraHOnenTHqeCKI1X nOKa3aTeneu. fpaqmqeCKHe 3aBHCH-
MOCTHnonyqeHHhIX .naHHhIx npHBe.neHhI Ha pHC. 7. C yBe-
nHqeHHeM npo.non)l(HTenhHocTH xono.nHJIhHOrO xpaHeHHR
opraHOnenTHqeCKHe nOKa3aTenH Hccne.nyeMhIx 06pa31..\OB

yxy.nwaJIHch. B naqane 3KcnepHMeHTa cpe.nHee 3HaqeHHe
KOMnneKca opraHOnenTHqeCKHX nOKa3aTeJIeU COCTaBJIR-
no 5 6anJIOB. B OXna)l(.neHHhIX 06pa31..\aX qepe3 16 CyT xpa-

HeHI1R OHO npH6JIH)I(aJIOCh K 2 6anJIaM, a B no.nMopO)l(eH-
HhIX 06pa31..\aX TaKoe 3HaqeHHe 6hIJIO .nOCTHrHyTo rrocne
30 CyT xpaHeHHR. I-h rrpHBe.neHHhIx .naHHhIX BH.nHO, qTO
no.nMopa)l(HBaHHe cnoco6cTByeT JIyqWeMy coxpaHeHHIO

KaqeCTBeHHhIX rroKa3aTeneH phI6hI, qeM OXna)l(.neHHe, H

rr03BOJIReT npo.nnHTh npo.non)l(HTeJIhHOCTh ee XOJIo.nHnh-

Horo xpaHeHHR.
,Z:(JIRKOMnneKCHOH Ol..\eHKH rronyqeHHhIX .naHHhIX C I..\e-

nhlo onpe.neneHHR npe.nenhHO .nOnycTHMOH npo.non)l(HTeJIh-

HOCTHxono.nHJIhHOrO xpaHeHHR Hcrronh30BaH o606m:eHHhlu
rrOKa3aTeJIh KaqeCTBa (OIIK), KOTOphIU paCCqHThIBaJIH rro
epopMyne

Y = K1 0 + K2 Jl + K3 E + K4 M,
r.ne K!, K2, K3, K4 - K03ep<pHI..\HeHThI3HaQHMOCTH opraHo-

nenTHqeCKHX rrOKa3aTeneH, KaqeCTBeHHhlX rrOKa3aTe-

JIeH JIHnH)J.OB, KaQeCTBeHHhlX nOKa3aTeneU 6enKoB H

Y, aO/lU ea.
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PUC.8. 113MeHeHue o606U{eHHolo nOKG3GmeJlJl KG'IeCm8G

OXJIGJlCiJeHHou U 3GMOpOJICeHHOU KUJlbKlI '1epHOMOpCKOU 8

npol{eCce XpGHeHlIJI:

I - OXJIGJlCiJeHlIe; 2 - noiJMOpGJlCU8GHUe;

3 - noiJMOpGJlCU80HUe C UOHGMU cepe6po

MHKpo6HOJIOrHQeCKOH 06ceMeHeHHOCTH 06pa3I..\OB CO-
OTBeTCTBeHHO, .nonH e.n.;

o - cpe.nHee 3HaqeHHe OpraHOJIerrTHQeCKHX nOKa3a-
TeneH, .nOJIH e.n.;

Jl - cpe.nHee 3HaqeHHe KaqeCTBeHHhIX nOKa3aTeneH
nHnH.nOB, .nonH e.n.;
E - cpe.nHee 3HaqeHHe KaqeCTBeHHhIX rrOKa3aTeneH

6enKOB, .nOJIH e.n.;
M - cpe.nHee 3HaqeHI1e MI1Kp06110norl1qeCKOH 06ce-
MeHeHHOCTH 06pa31..\0B, .nOJII1e.n.

fpaepl1qeCKHe 3aBI1CI1MOCTI1113MeHeHI1HOIIK B rrp0l..\eCce

xono.nHJIhHOrO XpaHeHI1H npHBe.neHhI Ha PI1C. 8. KaK cne-
.nyeT H3 npHBe.neHHhIX .naHHhIX, I1cxo.nHaH Benl1QI1Ha OIIK
COCTaBJIHna e.nI1HHI..\Y. B .nanhHeuweM y OXna)l(.neHHhIX

06pa31..\0B OHa YMeHhIIJanaCh 6hICTpee, qeM y no.nMOpO-
)l(eHHhIX. Qepe3 2 He.nenH xono.nI1JIhHOrO XpaHeHI1H BeJII1-
qHHa OIIK OXJIa)l(.neHHhIX 06pa31..\0B CHI1311JIaCh.no 0,5, a

Ha 16-e CyTKH COCTaBl1na 0,4,11 xono.nHnhHoe XpaHeHl1e HX
6hInO npeKpam:~Ho. Y no.nMop0)l(eHHhIX 06pa31..\0B BeJIH-

ql1Ha OIIK, paBHaH 0,5, 6hIna .nocTHrHyTa Ha 28-e CyTKH
xono.nHJIhHOro xpaHeHHH, XOTHHX KaqeCTBOrr03BOnRJIOnpo-
.nJII1Th 3KcrrepHMeHT.

TaKI1M 06pa30M, npoBe.neHHhle I1CCJIe.nOBaHI1HnOKa3a-
nl1, qTO CBe)l(eBhInOBneHHaH KI1JIhKa qepHOMOpcKaH MO-
)l(eT xpaHHThcH B rro.nMopO)l(eHHOM COCTOHHI1HB TeqeHl1e
4 He.neJIh rrpH co6nIO.neHHI1 TeXHOJIOrHqeCKHX pe)l(HMOB

XOJIO.nHJIhHOH06pa60TKI1.
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