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POJIB AKTMBATOPOB nPOHHUAEMOCTH B nPOUECCE liHIPMIIEBAHHfl MHCA
PAGCOJIOM

ON THE ROLE OF PENETRATION ACTIVATORS DURING BRINE PUMPING OF
MEAT

Oshs ns ochobhhx neseft nocojia 3aKjiiovaeTCH b paBHonepHOM 

pacnpeaeiieH M i nocojionHHx HHrpesneHTOB no B ceu y odteMy c h p b h. 
Stot n p o n ecc BecBMa sflHTeseH, h sjih e r o  ycKopennH npHMSHHHT 

umpHueBaHHe chpbh paccoJioM . 3Ta TexHOJiorHnecKaH onepaiiHH He 

HMeeT HaynHoro odocHOBaHHH, mto npenHTCTByeT ee MexaHH3aiiHH.
B CBH3 H c  3 THM ubi nocTaBHXH n e p e s  codoft 3 a a a n y  ycTaHOBHTB 

xapaKTep pacnpeseJieHHH nocojiovHHX BemecTB b MHiuenHoft TKaHH 
B 38BHCHMOCTH OT flBBUeHHH HfflpHHOBOqHOrO paCCOJia H COCTOHHHH
TKaHeft nepes ninpHneBaHHeM.

HccjiesoBasH odpa3SH, BHseseHHue H3 sByrsaBOii Minnm* oko- 
poKa, onHHaKOBue no $opiie h HanpaBJieHHD MuinenHux bojiokoh. 
UlnpHneBaHHe ocymecTBJiHJiH (H3 pacneTa 10% k Macoe odpa3na) Ha 
cneRHajiBHOii ycTaHOBKe, no3BOSHiomea bbo shtb paccoji nos cTporo 
$nKcnpyeMHM aaBJieHHeii. KHBeKiinro paccojia, cosepxamero 16% n o -  

BapeHHoa cojih, 0 ,5 %  caxapa, 0 ,0 5 %  HHTpHTa HaTpuH h 0 ,1 %  KpacKU 
(5poM Kpe30Ji 3ejieHHa, npoH3BOSHSH nonoH nrnoft, bboshmoH b cpes- 
hiok) 30Hy o(5pa3ija. H a m ew n e  paccoiia BapBHpoBajiH b npesesax ot 
2 so  2 0  Kr/cii2 ( 1 , 9 6  Hr *  1 , 9 6  IO6  H /m2 ) .  HanpaBneHHe HHBeK— 
Hhh coBnasaJio c HanpaBseHHeM MbunevHHX bojiokoh. IlocJie HHBeKHHH 
oCpa3en pa3pe3anH Ha cso h TOJimHHOil 7 mu h BhiseJiHSH csoft c Ma- 
KCHuajiBHoM njiomaaBD o(5pa30BaBinerocH oKpaiiieHHoro nHTHa, 3aTeM 
npn noMomn njiaHHMeTpa ee H3MepHHH. flaHHbie H3MepeHHft HcnoiiB30- 
BajiH hjih nocTpoeHHH rpa$HKa 3aBHCHM0CTH ueacsy aaBJieHHeM mnpH- 
UOBonHoro paccoiia h bcjihhuhoM MaKCHMajiBHoit nnomasH OKpameHHoro 
nHTHa (pHC• I ,  KpHBaH I ) .

OdBeM MHIIieHHOii TKaHH, B KOTOpOM COCpesOTanHBaHHCB HHBeiiH- 
pyeMtie Bem ecTBa, HenocpescTBeHHO nocjie rnnpimeBaHHH o d p a3u a , 
npHHHT K3 K HanauBHan 30Ha pacnpesejieHHH (H 3P) p a c c o jia . AHaJiH3 
pe3yjiBTaT0B HccjiesoBaHHH noKa3aJi, 'ito c noBinneHneu saBJieHHH 
yBeJiMHHBaeTCH siiHHa h miomasB ceneHHH H 3P. Ilpn 3 tom yBejiw ue- 

HHe sjihhh o n ep esaeT  B03pacTaHHe nonepenH oro pa3M epa. Ha p n o . 2 

noKa3 aHa 3 3 BHCHM0CTB M essy saBseHHeM innpHUOBOMHoro p a cco jia  h 
SJiHHoa odpa3yromeiicH H 3P.
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Phc. I .  3aBHCHM0CTL MaKCHMajiBHOH miomaaH ( F  Max.) nonepe^Horo 
ce'iaHMH HaqajiBHHx 30H pacnpeaejieHHH uinmmoBoqHoro 

paccojia OT ero #aBJieHHH (P Kr/cM¿ ):
KpuBbie ajiH 0Öpa3U0B: I  -  oxjiaacseHHoro MHca c 3-cyTOMHHM cpoKOM 
co3peBaHHH; 2 - oxJiascseHHoro MHca c 7-cyToqHHM cpoKOM co3peBa- 

hhh; 3 -  pa3MopoaeHHoro macs

A  Afin a
Pmc. 2. 3aBMCMMOCTB ¿JIMHH Hâ ajiBHoii 30HM pacnpeflejieHMH (H3P) 

OT «zjaBJieHHH mnpHUOBÔ Horo paccojia
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Ht OÖH BaHCHHTB BJIHHHHe COCTOHHHH MHliie MH OM TK8HH Ha x a -  

paKTep pacnpeaeaeHHH b  Heä p a c c o a a  n o cae  HHaekumm npoBo^HjiM 

onuTH Ha o d p a3ijax , BaaeaeH H ax H3 .oxaaKaeH H oro ( c  3 -  n 7 - c y -  
TOHHHM epOKOM C03peBaHHH npH 4°C) H fle$pOCTHpOBaHHOrO CUpBH. 
IIoayqeHHae aaHHae CBHaeTeaacTByioT o tom , hto 3$$eKT innpHije- 

B3HHH B 3Ha^íHTejn>HOÍÍ CTeneHH 38 BMC UT OT COCTOHHHH CapBH nepefl
iunpimeBaHHeM. KaK bhäho h3 p a c .  I  (icp o a H  3 ) ,  hhb6 kiímh p a c ­

c o a a  b  pa3MoposeHHyK) MhuneqHyK) t k 3Hb , no cpaBHeHHio c  HHaeKijH- 
efi b  oxaasaeH H yio, BU3UBaeT odpa30BaHne Öojibiahx H3P BcaeacTBH e  

yBejmqeHMfl npocTpaHQTBa Mesay Minnehhhmh BonoKHaMH h o c a a d a e -  
HHH ( h aaæe p a 3 p a B a ) CTpyKTypHax CBH3efl Meæay hhmh, n p oH cxoan - 

mnx b pe3ynBTaTe KpHCTaaaoodpa30BaHHH npn 3aMopasHBaHHH. OaHH 
m tot s e  pe3yjiLTaT umpHueBaHHH mosöt d a ï a  aocTHrHyT aan  p a 3-  
MOpOEeHHOrO CbipBH npH CymeCTBeHHO MeHBffleM jaBJieHHH HHBeKIiHH, 
qeM aan o x n a sje H H o ro .

KaK noKa3HBaioT aaHHae onaTa (p n c . I ,  KpHBaa 2)^ c  pocTou  
BuaepEKH TKaHeii n o cae  ydoH , npn HaoHTHnHax n ap aaeT pax iunpH- 
neBaHHH npoHcxoaHT yBejiHneHHe odaeMa H3P. IIoayqeHHae aaHHae 
no^TBepEsaioT noaoaceHHe o tom , hto npoijecc aBTonn3a MamenHoii 
TK3HH conpoBosaaeTGH H3MeHeHHeM ee mhkpo-  h MaKpocTpyKTypa 
h npHBOflHT k e e  aecTpyicaHH h yBejraqeHHio npoHHnaeMocTH• KaK h 

b cjiyqae Hcnoaa30BaHHH pa3MoposeHHoro c a p a n , naeHTHnHaß 3$$eKT  
umpHiieBaHHH Ha pa3aHnHax CTaannx aBToaH3a MosteT d a ia  aocTHrHyT 
3a cneT H3MeHeHHH aaBaeHHH.

B pe3ynBTaTe MaTeMaTHqecKoä odpadoTKH 3KcnepHMeHTaaaHax 
aaHHaX Haan noayqeHO ypaBHeHue:

/ I  — n p u i i u ^ u u n a a D n u u i n ,  /i =  ( J M  ÿ

n  -  K03$4imHeHT, 3aBHCfliMHíi OT CTpyKTypHoro COCTOHHHH 
MamenHoä tkohh, aan  oxaasaeH H oro  cap an  c 3 -c y T o n -  
Haa cpoKOM co3peBaHHH n- =  33  kt/ cm , a an  cap an

F - *■&(#,> (i)

P -  aaBaeHHe nmpHaoBonHoro paccoaa, kt/ cm2 .

c 7-cyTonHaM  epOKOM -  n  ■ 2 8  kt/ cm2, aan pa3MO- 
poseHHoro ca p a n  - / t a  1 7 ,5  kt/ cm2;
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Sopimia (I )  cnpaBezyiHBa b  HHTetBajie saBJieHHií m h  oxJiaac-

B pe3ynBTaTe oöpaÖOTKH aKcnepuMeHTajiBHux aaHHtix no 3aBH - 

chmocth ÄJiHHH H3P OT aaBJieHHH nrnpnuoBonHoro p a cco n a  nojiyneHO 
ypaBHeHHe:

rae H  -  flUHHa H3P, cm;
P  -  aaBJieHHe nmpunoBonHoro p a c c o a a ,  k t / cm ^ .

TaK KaK reoMeTpnnecKH H3P npeacTaBaneT coöoii BHTHHyTbiß 
s a a n n c o n a  Bpam eH un, h Hcxoan n s  $ o p M y a ( I )H (2 ) ,o d B e M  H3P m okho  

o n p e se jiH T B  no $o p M yae :

H  -  ajuma H3P, cm , no $opMyae (2 ) .

Pe3yjiLTaThi pacneTOB no $opMyaaM ( I ) ,  (2 ) , (3 ) coBnaaaioT 
C 3KCnepHM6HTaJIi>HHMil aaHHHMH.

ÄHH H3yqeHHH b jih h h h h  Ha 3iJ4>eKT iunpHneBaHHH HanpaBJieHHo- 
r o  H3MeHeHHH CTpyKTypH TK3HH, B innpHnOBOHHHft p a cco n  ÄOÖaBJIHJIH 

$epMeHT rnajiypoH H sa3y b  KoannecTBe 0 ,1 %  k  B e cy  p a c c o a a . Ilpn 
hocTOHHHHx napaMeTpax innpHneBaHHH (aaBaeHHH h KoannecTBe 

HHBennpyeMoro p a c c o a a ) ,  npw aodaBaeHHH $epMeHTa, npoHcxoanT  
odpa30BaHwe ó ó jil ih h x  H3P, neM b  c a y q a e  mnpHiieBaHHH paccoaoM  

oöHHHoro co cT aB a ( p a c .  3 ) .  ílaomaa*» nonepenH oro ceneHHH H3P 
b peHTpajiBHOM c a o e  o ö p a 3 n a , odpadoTaHHoro $epMeHTOM, cTaHOBHT- 
CH, npuwepHo b  2 ,  3 p a3a ÖoaBiue, qeM b  k o h t p o j ib h o m .  YBeannH - 
BaeTCH h e r o  aaHHa. TaKHM oöpa30M , yKa3aHHHe n3MeHeHHH npoHH— 

naeMOCTH TKaHeä MoryT ö bjtb  cBH3aHu c H3MeHeHHeM a rp e ra T H o ro  
c o c t o h h h h  M esKaeionH oro anop$H oro BemecTBa n o a  aeftcTBHeM $ e p -  
MeHTa rHajiypoHHaa3H, pacmenanromero rnajiypoHOByio KHcaoTy, k o t o -  

pan HBJIfieTCH CTpyKTypHHM 3JieMeHT0M COeflHHHTeJIBHOM TKaHH. IIPH 

ee pacmenaeHHH n o s  aeiiCTBiieM rHaaypoHHaa3bi odpa3yiOTCH cB o e ro  

posa ñ o p a , nepe3 KOTopue npoxo^HT p a c o o n . 3 tmm  oCb h c h h ö t c h

(2 )

-V=Z/3-K-H‘& t ( ¿  l p (3)

rae 1/ -  o6ï>eM H3P, CM^;
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ÖHCTpoe npoHHKHOBöHHe n o co jio ^ H u x Bem ecTB b  MHine^Hyio t k 3Hb  

npH innpHueBaHHH p a c c o jio B  c  aoöaB jieH H e if ru a jiy p o H n a a s H .

Pue. 3 .  H3MeHeHHe njiomaaeä HaqajiBHHx 3 0 H pacnpeaejieHHH (H3P)
paccojia no cjiohm oöpa3iia:

KpHBHe: I - oÔuqHHË (KOHTpojiBHHË) ÿ 2 - c ßoÖaBKOit $epiieHTa
rHajiypoHnaa3H
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B bi B o n  bi

1. yCTaHOBJieHO, UTO 3$$eKT IWipjmeBaHHH 3aBMCWT KaK OT 
rMÆpoMexaHH<iecKoro B03seMcTBHH paccoaa Ha MHmeqHyio t k 3Hb  ,
T a n  n OT cocTOHHHH TKaH ofi n e p e a  innpHiieBaHHeM . HawaeHa a H a -  

jiH TH qecKaH  3 3 b m c h m o c t b  u e s a y  a a s a e H n e ii nm pim oBotíH oro p a c c o -  

jia  is oÓpa3yiomHMHCH Ha^ajiBHHMH 30HaMH pacnpe^eJieH H H  p a c o o a a .

2. THajiypoHHfla3a, yBeaimHBaH npoHimaeMOctb , c oeÆHHMTejibho— 
TK3HHX npooJioeK, cnocoÖCTByeT ÓHCTpoMy pacnpocTpaHeHHK) noco- 
jioHHux BemecTB npa umpHiieBaHHH MHca paocojioM.
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LIST OF FIGURES

FIG.l. The maximum cross-sectional area (F max.) of the
initial zones of pumping brine distribution as re- 
lated to its pressure (P kg/cm )
Curve 1 - 3-day aged chilled meat;
Curve 2 - 7-day aged ohilled meat;
Curve 3 - thawed meat
flaBJieHHe - pressure

2 2 njioiuafll», CM - area, cm

FIG.2. The length of the initial distribution zone (IDZ) 
as related to pumping brine pressure 
flSBUeHHe - pressure
ZUHHa B CM - length, cm

FIG.3. Changes in the area of brine initial distribution 
zones (IDZ) by sample layers:
Curve 1 - control
Curve 2 - hyaluronidase added


