
YLlK 664.951.037(06)

IIporHo3MpoBaHMe ,II;OrrycTMMorO CpOKa XpaHeHIDI

MOpO)KeHOM PbI6bI
H.A. IIPHThIKHHA, 6.H. CEMEHOB

KFTY

A relationship for the determination of the allowed storage time of frozen
fish at constant temperature conditions by the accepted fish quality level is
proposed. The coefficient of stabilization being a pan of the formula is
determined by the relative coefficient of quality for the pre-determined time
period. Thecriteria of confidence of the design value of the quality coefficient
of the frozen fish is its sensory evaluation.

Orrpe~eJIeHHe ~OrrYCTHMbIX CpOKOB XpaHeHlliI MOpO)l(eHOH

PbI6bI HBJIHeTCH O~HHM H3 Ba)l(HbIX BOrrpOCOB, cnOC06CTBY-

IO~HX rrOBbIUleHHIO KaqeCTBa rrOTpe6mIeMOH rrpO~KUHH.

KaK H3BecTHO, rrpH ~JIHTeJIbHOM xpaHeHHH MOpO)l(eHOH

PbI6bI KaqeCTBO ee CHJ1)KaeTCH. IhMeHeHHe KaqeCTBa MO-

p0)l(eHOH PbI6bI 06yCJIOBJIeHO B OCHOBHOM 6HOXHMHqeC-

KHMH H3MeHeHHJlMH, rrpOHCXO~H~HMH B TeJIe PbI6bI.

BpeMH, B TeqeHHe KOTOpOrO KaqeCTBO npo~YKTa rro~-

~ep)l(HBaeTCH Ha rrpHeMJIeMOM ~JIH rroTpe6HTeJIH ypOBHe,

6y~eM Ha3bIBaTb ~OnycTHMbIM CpOKOM XpaHeHHH.

B CBH3H C He06xo~HMOCTblO 06eCrreqeHHJI COOTBeTcTBy-

lO~erO ypOBHH 6e30naCHOCTH rrOTPe6JIHeMOH rrpO~YKUHH

~OrrYCTHMbIH CpOK xpaHeHHJI MOpO)l(eHOH PbI6bI ~OJI)I(eH

Orrpe~eJIHTbCH Ha HayqHOH OCHOBe }')Ke rrpH pa3pa6OTKe

Toro HJIH HHoro BH~a rrpO~KUHH.

TaK KaK KaqeCTBO HBmIeTCH CJIO)l(HOH cOBoKynHocTblO

MHorHX CBOHCTB HJIH rrpH3HaKOB Om,eKTa, HMelO~Hx qHC-

JIeHHylO OueHKY, TO OCHOBHOH CJIO)l(HOCTblO rrOJIyqeHlliI KO-

3<pqmQHeHTa KaqeCTBa rrpO~YKTa HBJIHeTCH a~eKBaTHOe

Om,e~HHeHHe qHCJIeHHbIX 3HaqeHHH rrpH3HaKOB 06beKTa B

XapaKTepHcTHKy KaqeCTBa.

B KH6epHeTHKe pa3pa60TaHO HeMaJIO MeTO~OB qHCJIeH-

HOH XapaKTepHCTHKH KaqeCTBa om,eKTOB, a TaK)I(e 60JIb-

Uloe qHCJIO MeTO~OB rrporpaMMHpOBaHHH TeXHOJIOrHH HX

rrpOH3BO~CTBa C yqeTOM CBOHCTB CblpbH H 3KOHOMHqeC-

KHX rrpe~rrOCbIJIOK.

B rrHw:eBOM rrpOH3BO~CTBe HaH60JIee 3HaqHMbIMH B 3TOM

HarrpaBJIeHHH HBJIJlIOTCH pa60TbI JI.M. KOHCTaHTHHOBa H

~p. [5], ):l.f. PIOToBa [6], A.A. fpHropbeBa [2,3],
f.A. 3HHqyKa [4], A.M. Epa)l(HHKoBa [1], f.E. qH)I(oBa [8],
E.H. CeMeHoBa [7] H ~p. O~HaKo HMH He Bcema MO)l(HO

BOCrrOJIb30BaTbCH, TaK KaK O~HH pa3pa6oTKH rrpHMeHHMbI

JIHUlb ~JIH orrpe~eJIeHHbIX BH~OB pbI6, a ~pyrHe HMelOT

60JIbUlI1e rrorpeUlHOCTI1 (I13-3a rpa<pHqeCKI1X CIIoc06oB pe-

rneHI1H).

HaH60JIee y~aqHO K rrporH03HpOBaHI11O XOJIO~I1JIbHOrO

XpaHemIJI rrO~OUleJI f.E. qI1)1(OB [8], npe~JIO)l(I1BUlHH ~JIH

oueHKH KaqeCTBa MOpO)l(eHOrO MHca HCnOJIb30BaTb HeKO-

TOpylO o606~eHHYIO xapaKTepHCTHKY KaqeCTBa, yqHTbI-

BalO~ 6HOXHMHqeCKHe nOKa3aTeJII1 rrpO~KUHH Ha ~aH-

HbIH MOMeHT XpaHeHI1H.

OCHOBbIBaJiCb Ha 3aKOHe aMHTHBHOCTH, OH npe~JIO)l(HJI

~JIH oueHKH KaqeCTBa MOpO)l(eHOrO rrpo~YKTa HCrrOJIb30-

BaTb <pOpMyJIy [8]

Q _ L"(k)"L(a),,

L,,(~1 '
r~e Q - K03<p<pHUHeHT KaqeCTBa;

qi - qHCJIOBOe 6e3pa3MepHoe BbIpa)l(eHHe KaKoro-

JIH60 rrpH3HaKa KaqeCTBa;

Gi = g/g\- OTHOCHTeJIbHaJI3HaqHMOCTb npH3HaKa Ka-

qeCTBa.

BeJIHqHHOH L" (k)" MO)l(HO 3a~aBaTbCJI rrpOH3BOJIbHO,

O~HaKO BO Bcex paCqeTaX, nO~JIe)l(a~HX cpaBHeHHIO, 3Ta

cyMMa ~OJI)I(Ha 6bITb H~eHTI1qHoH. B qaCTHOM CJIyqae

MO)l(HO nOJIO)l(HTb L" (k)" =1.
XOUI nowo~, npeMO)l(eHHbIH f.E. qH)I(OBbIM [8], 6JIH-

)l(e Bcex OCTaJIbHbIX nO~BO~HT Hac K HaMeqeHHOH ueJIH,

OH He ~OBe~eH ~O JIOrHqeCKOrO KOHua H CO~ep)I(HT HeKO-

Topble H3bJlHbI:

• BBe~eHHe OTHOCHTeJIbHOH 3HaqHMOCTH rrpH3HaKa Ka-

qeCTBa (Xi rro cy~eCTBY ~e<popMHpyeT HCXO~HbIe ~aH-

HbIe, rrOJIyqeHHbIe Ha OCHOBe 6HOXHMHqeCKI1X rrOKa3aTe-

JIeH;

• qHCJIOBaH 6e3pa3MepHaH xapaKTepHCTI1Ka rrpH3HaKa

KaqeCTBa qi = (X/Ni orrpe~eJIHJIaCb BeCbMa cy6beKTHB-

HO, TaK KaK K03<P<PHQHeHT (Xi B HeH Ha3HaqaJICH, I1CXO~H H3

OnbITa H KOMneTeHUHH O~Horo HJIH rpyrrrrbl I1CCJIe~OBaTe-

JIeM.

Bce 3TO npHBO~HJIO K TOMy, qTO, rrOJIb3YHCb <pOpMyJIOH



Pa3,Qen2. mll.L(EBbIE TEXH0l10n11i1

(l), pa3JUI'-IHble aBTOpbl MOrJIH nonyqHTb BeCbMa OTnHqa-

IOmHeC5I pe3ynbTaTbl, T.e. HCKmOqanaCb nOBTOp5leMOCTb

pe3ynbTaToB, nonyqeHHblX no O,l:(HHMH TeM )l(e HCXO,l:(HbIM

,l:(aHHbIM.

B CB5I3H C 3THM, OnHpa5lCb Ha nO,l:(XO,l:(bIr.E. qH)l(OBa,

aBTopaMH ,l:(aHHOHCTaTbH 6bma pa3pa6oTaHa MeTO,l:(HKa

paCqeTa npO,l:(On)l(HTenbHOCTH XOnO,l:(HnbHOro xpaHeHH5I

npO,l:(yKQHH C nOMOmblO K03tPtPHQHeHTOB KaqeCTBa H CTa-

6HnH3aQHH.

Uenb pa3pa6OTKH MeTO,l:(HKH3aKnlOqanaCb B TOM, qTO-

6bI ,l:(aTb HCCnell,OBaTen5lM Ha,l:(e)l(HbIH HHcTpyMeHT OQeH-

KH KaqeCTBa MOpO)l(eHOH npO,l:(yKQHH no 6HOXHMHqeCKHM

nOKa3aTen5lM, nHllleHHbIH cy6beKTHBH3Ma. OCHOBHylO

ponb B nOH MeTO,l:(HKeHrpaeT tPopMyna ,l:(n51onpe,l:(eneHH5I

K03tPtPHQHeHTa KaqeCTBa Qor;, KOTOpa51HMeeT BH,l:(Cpe,l:(He-

rapMOHHqeCKOH BenHqHHbl

n
Qr=-n-- ,

'" -ILiqir
;=1

r,l:(e n - qHCnO o6pa6aTbIBaeMblX npH3HaKOB Ni;

qior; - 6e3pa3MepHblH i-H npH3HaK KaqeCTBa MOpO)l(e-

HOH npOll,yKQHH K KOHQYnepHOll, xpaHeHH5I 1'.

me Ci- K03tPtPHQHeHT KaqeCTBa;

~ - qHCnOBOH K03tPtPHQHeHT,3aBHC5ImHHOTxapaKTepa

BnH5IHH5I6HOXHMHqeCKOrO npH3HaKa Ni Ha KaqeCTBO.

EcnH YBenHqeHHe 3HaqeHH5I npH3HaKa Ni B npoQecce

xpaHeHH5I MOpO)l(eHOH PbI6bI npHBOll,HT K ynyqllleHHIO Ka-

qeCTBa npO,l:(yKTa, TO 3HaqeHHe ~ npHHHMaeTC5I paBHbIM

e,l:(HHHQe. EcnH )l(e qHCneHHbIH pOCT npH3HaKa Ni Be,l:(eTK

CHH)l(eHHIO KaqeCTBa npO,l:(yKTa, TO npHHHMaeTC5I 3Haqe-

HHe ~ = -1. HeKoTopble peKOMeH,l:(aQHH no Ha3HaqeHHIO

BenHqHHbI ~ H onpe,l:(eneHHIO qior; ,l:(aHbIB npHBO,l:(HMOHHH)l(e

Ta6nHQe.

Cnell,yeT 3aMCTHTb, qTO, XODI 6HOXHMHqeCKHX nOKa3a-

TeneH o6beKTa 60nee 30, Ha npaKTHKe Hcnonb3yeTc5I

06blqHO He 60nee 5 - 7 nOKa3aTeneH.

TeM He MeHee ,l:(aneKOHe BCer,l:(a, ,l:(a)l(epacnonara51 3TH-

MH IlOKa3aTen5lMH, MO)l(HO Cpa3Y OTBeTHTb Ha Bonpoc 0

KaqeCTBe MOpO)l(eHOH PbI6bI B QenOM. Cm13aHO 3TO C TeM,

qTO O,l:(HHnOKa3aTenH CYBenHqeHHeM npO,l:(On)l(HTenbHOC-

TH xpaHeHH5I PbI6bl B03paCTaIOT, a ,l:(pyrHe - y6bIBaIOT. Ho

B03paCTaHHe HnH y6bIBaHHe nOKa3aTen51 OTHIO,l:(bHe npo-

nOPQHOHanbHO B03paCTaHHIO HnH y6bIBaHHIO KaqeCTBa

Ha3BaHMe 6MOXMMWlecKoro Pa3MepHOCTh IIpMHMMaeMa51 PaCl./eTHa51

npM3HaKa Nj npM3HaKa Nj BeJIWlMHa ~ cPoPMYJIa.llAA ~

MWJ,eIl1,ll,HOe l./MCJIO - A q
Mf% KOpWlHoro

aJIhJleIl1,ll,a

IIepeKJolcHoe l./MCJIO - rrq
% J2 Ha 100 f

npoJlYKTa

BJlaroO'fAal./a - W %

KMCJlO'fHa51 aKTMBHOCTh - pH JlOJIM eAMHMUhI ~ =-1 q" = N;/cj

AJO'f Jle'J'Y'-IMX OCHOBaHMH -
Mf%

AJIO

KMCJlO'fHOe l./MCJIO - Kq
Mf KOH Ha 100 f

npoJlYKTa

TpMMeTMJIaMI1H - TMA MJI%

rpaMMhl J2,

I10JlHOe l./I1CJ10 - J np 11CoeJlI1 H5Ie MhI e

K 100 f )KJoIpa

JI e rKO fH,llpOJI 113ye MI.l j;j
%P qiT = c/NitcPoc<pop - JIr<l> ~ = 1

COJlep)l(aHl1e paCTBOpl1MI.IX
%

6eJlKOB

K03<P<PI1UMeHT CBe)l(eCTI1 %



PbI6bI. Hepe~KO B03paCTamfe O~HOrO nOKa3aTeJUIBe~eT K

yBeJm'IemnO Ka'IeCTBa pbI6bI, a POCT~pyroro nOKa3aTeJUI

CBlmeTeJlbcTByeT 0 ero YXY~IlleHHH. IIMeHHo :no COOTBeT-

CTBHe H YCTaHaBJlHBaeTnpHBe~eHHaH BbIIlle Ta6J1H~a.

B epopMyJlef.E. qmKoBa (1) B Kal.JeCTBeKOHCTaHTCi npH-

HHMaJlHCbl.JHCJla10, 100 HJlH 1, npHl.JeMKOMMeHTapHeBno

noBO~ BbI60pa TOro HJlH HHOro 3Ha'IeHHH Ci He ~aBaJIOCb.

EOJlee 060cHoBaHHoH B 3TOMnJlaHe HBJlHeTCHpeKoMeH-

~a~HH E.H. CeMeHoBa npHHHMaTb B Kal.JeCTBeKOHCTaHTbI

ci cpe~HeapHepMeTH'IecKYIO BeJlH'IHHY H3MepeHHoro npH-

3HaKa NiT' Toma BbI'IHCJleHHH CinpOH3BO~HTno epopMyJle

I I

cj =[ 2,Nij , (4)
}=1

r~e 1- 'IHCJlO nepHO~OB xpaHeHHH, B KOTopble nO~C'IHTbI-

BaIOTCHK03epepH~HeHTbIKa'IeCTBa QT;
j - nopH~KoBbIH HOMep nepHo~a xpaHeHHH.

KaK nOKa3aJIHnpOBe~eHHble 3KcnepHMeHTbI, cpe~Herap-

MOHH'IeCKaHBeJlH'IHHa QT npH3HaKOB qiT ~OBOJlbHO~OC-

TOBepHOonHCbIBaeT TaKOHCJlO)l(HbIHnpo~ecc, KaK CHH)I(e-

HHe Ka'IeCTBa npO~YK~HH B npo~ecce XOJlO~HJlbHOrOxpa-

HeHHH,nOCKOJlbKYHBJlHeTCHMHoronapaMeTpHl.JeCKOHepyH-

K~HeH. OHa He Tpe6yeT Ha3Hal.JeHHHH BbIl.JHCJleHHHBeco-

BbIX K03epepH~HeHTOB,KOTopble, KaK ~e 6bIJIO cKa3aHo,

JlHIllb HCKa)l(aIOTpeaJIbHble ~HepPbI.

KOHe'IHO, npOBepKOHnpaBHJlbHOCTHH Ha~e)l(HOCTHno~-

C'IeTa QT no epopMyJle (2) MO)l(eT CJI~HTb TOJlbKOopra-

HOJlenTH'IeCKaH o~eHKa. ECJlH Me~y 3Hal.JeHHHMHQT H

OpraHOJlenTH'IeCKHMH o~eHKaMH 6y~eT Ha6J1IO~aTbCHxo-

pOIllaH KOppeJlH~HH, 3Ha'IHT, epopMyJla (2) pa60TaeT y~OB-

JleTBOpHTeJlbHo.B npOTHBHoM cJlyqae nOTpe6yIOTcH ~aJIb-

HeHIllee OCMbICJleHHenpo~ecca 6HOXHMH'IeCKHX peaK~HH

npH XOJlO~HJlbHOMxpaHeHHH PbI6bI H nocJle~YIOIllaH KOP-

peKTHpOBKa epOpMyJlbI.

PacnOJlaraH epOpMyJlOH(2) H 3aBHCHMOCTHMH(3) H (4), a

TaK)I(e Y'IHTblBaH ~aHHble Ta6J1H~bI, MO)l(HO BbIl.JHCJlHTb

K03epepH~HeHT Ka'IeCTBa QT B pa3J1H'IHble nepHO~bI xpa-

HeHHH"C.

r..6. qH)I(OB nOJlaraJl, 'ITO a6COJlIOTHOe3Hal.JeHHe K03ep-

epH~HeHTa Ka'IeCTBa QT HBJlHeTCH'IHCTO YCJlOBHOHBeJlH-

'IHHOH. rOpa3~o 60JlbIllHH epH3H'IeCKHHCMbICJI OHnpH~a-

BaJl OTHOCHTeJlbHOHBeJlHl.JHHeK03epepH~HeHTa Ka'IeCTBa

RrIO, onpe~eJlHeMOH KaK OTHOIlleHHe QT (K KOH~y nepHo~a

xpaHeHHH "C) K Qo (~JlH "C = 0).

RrIO= QiQo' (5)

Ho :na epopMyJla xopOIlla JlHIllb B YCJlOBHHX3KcnepH-

MeHTaJlbHOrO HaXO)l(~eHHH K03epepH~HeHTaKa'IeCTBa CBe-

)l(eBbIJlOBJleHHOHPbI6bI. B npOTHBHOM cJly'Iae (Koma OT-

CyTcTByeT (<HYJleBoe» 3Ha'IeHHe K03epepH~HeHTaKal.JeCTBa

Qo) Hy)l(HO HCnOJlb30BaTb 3aBHCHMOCTb QT ~JlH onpe~e-

JleHHH3epepeKTHBHorocpOKa xpaHeHHH.

06pa60TKa 3KcnepHMeHTaJIbHbIX ~aHHbIX nOKa3aJIa, 'ITO

3aBHCHMOCTbOTHOCHTeJlbHOHBeJlH'IHHbI Ka'IeCTBa RrIO OT

BpeMeHH xpaHeHHH "C MO)l(eT 6bITb annpOKCHMHpOBaHa

COOTHOIlleHHeM BH~a (CM. pHCyHOK)

1} = e-T/mA~/O ,

r~e m - HeH3BeCTHbIHnOKa l.JHCJlOBOHK03epepH~HeHT,BeJlH-

l.JHHyKOTOpOroMO)l(HOonpe~eJlHTb H3 rpaHH'IHoro YC-

JlOBHH

Rr/O = R* npH "C = "C* • (7)

IIocJle nO~CTaHOBKH (7) B (6) :no n03BOJlHT Bblpa3HTb

BeJlHl.JHHYK03epepH~HeHTam B epopMe

m = -"C* jlnR*. (8)

K03epepH~HeHT m B ~aJIbHeHIlleM 6y~eM Ha3bIBaTb K03ep-

epH~HeHToM cTa6HJlH3a~HH, nOCKOJlbKYC ero yBeJlH'IeHH-

eM KpyTH3Ha KpHBOH Rr/O (CM. pHCyHOK) yMeHbIllaeTCH,

T.e. Kal.JeCTBOPbI6bI coxpaHHeTCH Ha BbICOKOM ypoBHe

60Jlee npO~OJl)l(HTeJlbHbIH npoMe)l(yToK BpeMeHH.

florapHepMHpoBaHHe Bblpa)l(eHHH (6) nocJle nO~CTaHOB-

KH B Hero HaH~eHHoro K03epepH~HeHTam n03BOJl,HeTnOJlY-

l.JHTb~onYCTHMbIH CpOKxpaHeHHH MOpO)l(eHOHPbI6bI npH

yCJlOBHH, l.JTOOTHOCHTeJlbHOeKal.JeCTBOee 6y~eT He HH)I(e

Hanepe~ 3a~aHHOH BeJlHl.JHHbIR*:

TaKHM 06pa30M, 3HaH K03epepH~HeHTcTa6HJlH3a~HH m,
MO)l(HO onpe~eJlHTb ~onYCTHMbIH CpOK xpaHeHHH PbI6bI

npH 3a~aHHblx YCJlOBHHX3aMOpa)l(HBaHHH.

JIpUMep . .ll.aHO: IIpH xpaHeHHH MOpO)f(eHOrO cy.uaKa B TeMlIe-

parypHoM pe)f(HMe t = -18 ·C B KOHl(e lIepHo.ua xpaHeHHJI "C* =

=2 Mec OTHOCHTeJIhHhIH K03epepHl(HeHT KaqeCTBa PhI6hI CHH3HJI-

CJIC e.uHHHl(hI.uO R.:.IO= 0,76. Tpe6yeTcJI OlIpe.ueJIHTh .uOlIyCTH-

MhIH CpOK xpaHeHHJI cy.uaKa B TOM )f(e TeMlIepaTypHoM pe)f(I1Me,

no HCTeqeHHH KOTOpOro OTHOCHTeJIhHhlH K03<!><!>Hl(HeHTKaqeCTBa

PhI6hI 6y.ueT He HH)f(e .uOlIycTHMoro ~/O = 0,5.



BbI'U1CJIIiM K03epqmUlieHT cTa6liJIli3aUlil1 m .n;JIJI.n;aHHoro pe-

lKl1Ma XpaHeHIiJl cy.n;aKa no epopMyJIe (8):

m = -2/1nO,76 = 7,4 Mec.

[lo.n;CTaBmleM 3a.n;aHHylO BeJIIi'U1Hy OTHOCI1TeJIbHoro K03epepl1-

Ul1eHTa KayeCTBa R./o = 0,5 Ii nOJIyYeHHylO BeJII1YIiHY m B epop-

MyJIy (9) )J,Jljj HaXO)f()J,eHI1jj.n;onycTIiMoro cpoKa XpaHeHI1jj cy.n;aKa

B .n;aHHOM TeMnepaTypHoM pelKl1Me:

t= -7,41nO,5 = 7,4·0,7 ""5,2 Mec.

TaKIiM 06paJOM, pe3YJIbTaT BbIYIiCJIeHIiJl nOKaJbIBaer, YTO npl1

3a.n;aHHOMpelKliMe XpaHeHI1jj OTHOCI1TeJIbHbIH K03epepliUI1eHT Ka-

yeCTBa R;;; = 0,5 rapaHTl1pOBaH npl1 XpaHeH111i B TeyeHlie

5,2 Mec, YTO no.n;TBep)f()J,eHO3KcnepHMeHTaJIbHbIMH .n;aHHbIMH.

BhlBOJJ.hl

t/ ):{onycTHMhIH CpOK xpaHeHHH MOpO)l(eHOH phI6hI npH

nOCTOHHHOM TeMnepaTypHoM pe)l(HMe C .n;ocTaTOlJHOH

.uocToBepHocThIO MO)l(eT 6hITh onpe.n;eJIeH no 3aBHCHMO-

CTH (9), B KOTOpOHR* - .n;onycTHMhIH ypoBeHh KalJeCTBa

phI6hl, m - K03tPtPHUHeHTcTa6HJIH3aUHH.

t/ JJ:JIHHaXO)l(.n;eHHHK03tPtPHUHeHTa cTa6HJIH3aUHH m
.n;OCTaTOlJHOpacnOJIaraTh JIHlIIh O.n;HHM3HalJeHHeM OTHO-

CHTeJIhHOrO K03tPtPHUHeHTa KalJeCTBa R./o .n;JIH3a.n;aHHoro

nepHo.n;a BpeMeHH 'to IlpHlJeM 3HalJeHHe m 6y.n;eT onpe.n;e-

JIeHO TeM TOt.lHee, lJeM .n;JIH60JIhllIerO npoMe)l(yTKa Bpe-

MeHH't HaH.n;eHOTHOCHTeJIhHhIHK03tPtPHUHeHT KalJeCTBa.

t/ KpHTepHeM .n;ocToBepHocTH paClJeTHOH BeJIHlJHHhI

K03tPtPHUHeHTa KalJeCTBa MOpO)l(eHOH phI6hI HBJIHeTCHee

OpraHOJIenTHlJeCKaH oueHKa.
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