
MMKPOCTPyKTyPHUE II0KA3ATEJIM C03PEBAHMH MHCA B ilOCOAE 

MICROSTRUCTURAL INDICES OF MEAT AGEING IN CURE

M3 yueHHH> n p o p e c c o B ,  n poT SK aioinH x n p n  n o c o j i e  M a c a ,  n o c B a -  

meHO d ojiB iu o e  K O Jin u ecT B O  p a d O T .  O cH O B H oe BHHMaHHe y s e j i a n o c B  

6M OXH M M ^eCKH l»,$B3M KO -XH IIH qeO KH ll, OpraHOJISIITHUeCKHM H MHKpO— 

dHOJIOrHUeCKHM HCCJieflOBaHHHM.

M id K p o cT p y K T y p H u e  H3M eH eHHa MbimeuHoii TKaHH b  n p o p e c c e  

n o c o j i a  H 3 y u e H u  e n e  H e f lo cT a T O U H O . HMeiomMeca saHHbie h b j i h i o t c h ,

B  o c h o b h o m ,  p e 3 y jiB T aT aM H  JiadO paT O pH U X  on b iT O B , nOCTaBJieHH HX  

Ha OTflejiBHbix K y c n a x  M a c a ,  h noTOMy He M o r y T  i i o j i h o c t b i o  O T p a -  

s ta T B  T e  H3M eHeHHflt K O T o p n e  p a3B H B aiO T C h b  M a c e  n p n  n o c o j i e  

B IlpOH3BOSCTBeHHbIX yCJIOBHHX.

IIpoBefleHHue HccaesoBaHHa noKa3ajiH, uto b npopecce nocojia 

He npoMcxoflHT 3 aMeTHoro pa3pymeHHfl cTpyKTypti MbiuieuHHx bojio-  

koh , odHapyacHBaeTCfl jihuib HadyxaHHe MtniieuHoM h coe,z(HHHTejiB- 

hoM TKaHew, HcuesHOBeHHe nonepe^HoM HcqepqeHHocTH, HeKOTopoe> 

HadyxaHHe aaep h H3MeHeHHe hx xpoMaTHHOBOM CTpyKTypbi. B to 

He BpeMH MHOrOUHCJieHHUe dHOXHMHUeCKHe MCCJieflOBaHHH Maca, 

nocojieHHoro b npoH3 BOflCTBeHHUx ycjiOBHax, yKa3UBaK)T Ha ot-

HeTJiHBO BbipaaeHHua pacnas dejiKOB.
3 a s a q e a  H a c T o a m e r o  H G C Jie so B a H H a  h b j i h j i o c b  c p a B H H T e jiB H o e  

M 3y q eH H e M H K p o c T p y K T y p u  M a c a  ( H a  npM M epe ajiH H H eiim ea mhihuh  

c n H H u ) ,  n o M e m e H H o ro  b  p a c c o j i  d e 3  m n p H u e B a H H a  h c  n p e f l B a p H -  

TeJIBHHM U inpHReBaHHeM , B u e j i a x  BblflBJieHHH MHKpOGTpyKTypHHX  

n o K a 3 a T e j i e M ,  x e i a i u n x  b  o c H O B e  c o 3 peB aH H H  M a c a  n p n  n o c o j i e  

b  y c J iO B M a x  n p 0 M3 B 0 f l C T B a .

MaTepHaJiH h MeTosbi HccjieaoBaHHa

MaTepHajioM flJia HccueflOBaHHa cjiyM iiH 7 oxJiaHseHHbix Tym 

deKOHHUx CBHHeii. M3 KaKfloM Tyhim Bbipe3aJiH ajiHimeiimyK) Mbiumy 

ciihhu , jieByio qacTB KOTopoM noMeiuajiH b paccoa de3 uinpHpeBa- 

hhh , npaByio -  nocjie npeflBapHTejiBHoro umpHueBanna.

ŷ jiH ujnpHiteBaHHa h 3 8 jihbkh ynoTpedJiaJiH CBescenpHroTOBJieH-

h h h  p a c c o a  c  yflejiLHbiM B e c o M  1 , 1 1 8  c  c o a e p n a H H e M  0 , 3 %  c a x a -  

p a ,  0 , 5 %  c e a H T p u ,  0 , 0 3 %  H H T p H T a.  lUnpHuoBOHHbiH p a c c o j i  b b o -  

JHJIH B KOJIHUeCTBe 1 0 - 1 2 %  K B e c y  MbHURbl. IlOGOJI npOBOflHJIM B 

n o jiH 3 THJieHOBOH T a p e  b  T e u e H H e  1 5  c y T .  n p n  2 - 4  C .  I l p o d a  s j i h
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MccjieflOBaHiiH OTönpaJiH nocjioMHo ot noBepxHocTH BrayÖB mliiiihh 

n e p e a  nocojiOM (q e p e 3  I ,  3 ,  6 ,  9 ,  1 2  h 1 5  c y T . n o c o j i a ) ,  a 

3aTeiä n ocjie  BapKH. K asan a  p a3 n e p e a  b 3 h th6 m npoö 3anHiuaaH 

ÖOKOByio noBepxHOCTB Minmu Ha rayÖHHy A- cm . « ta cH p o B a jm  

npoÖH b  20 % -hom HeËTpajiBHOM $opM3JiîiHe h n o cjie  oóe3BO®M Ba- . 

HUH 3aKJIK)qaJIM B HeJIJIOHflHH • M3r0T0BJieHHEie Ha CaHHOM MHKpO— 

TOMe cp e3H  tojhuhhoM 7 mkm OKpaiHBajm reMaT0KcnjiMH©03HH0M 

c npoMeacyTOHHOä sw$$epeHUHpoBKOií OKpacKH mmkpoöob h T K a-  

HeM 0 , 1%-HHM COJIHHOKHCJIHM CnHpTOM HOfl KOHTpOJieM MHKpOCKOIia •

Pe3yjiBTaTbi H ccaeaoBaH H ä

Æo nocojia BOJiOKHa izyiHHHeämeii mhiiihh ciimhh -  npaMue huh 

cjierKa H3BHrae, c xopouio BupaKeHHoH nonepenHoa HcnepneH- 
hoctbk). Hflpa-OBajiBHoM $opMii c qeTKO M3o6paseHHoH xpoMaTM- 
HOBoft cTpyKTypoa. B oTaejiBHbK BOJioKHax HaMenaeTCH cerMeHT- 
HHa pacnaa, BHpaäcaioiUHMCH b  nonepenHOM mejic b h ^ hom HapyineHHH 
neJIOCTHOCTH MH0$HÖpHJIJIflpH0a CyÖCTaHIiHH - CJieaCTBHe P33BHTHH 
b Mace ayiojiHTHHecKHx npopeccoB. Ha nonepenHHX cpe3ax mh- 
ineHHHe BOJiOKHa nojiHroHajiLHoa $opmh, crpynnHpoBaHH b nŷ KH, 
meæaT cBOöoaHO, He conpHKacaHCB apyr c apyroM (pac. I ) .  
CoeflHHMTejiBHan tk3HB xopoio onpaineHa, HMeeT bk® H3bhthx - 
THXeä C HeTKOa npOSOJIBHOM HCHepHeHHOCTBK) no XOfly BOJIOKOH.

P h û .  I .  MHKpocTpyKTypa yn acT K a flJiHHHeauiea mhihhh cïïhhh ao 
n o co n a  (nonepenH uH  p a 3 p e 3 )

OKpacKa reMaT0KCHJiMH-303MH0M. Ok . 10, od.4-0



n ep e3 24 q a ca  nocojia bo B ce x  odpa3ijax M aca, n o c o -  
neHHbix c npeaBapHTejiLHHM uinpimeBaHHeM, Mbiuie'íHue BOJiOKHa iijiotho 

npmieraKJT a p y r k a p y ry . íIonepe^Hafl Heqep^eHHoeTB BupaKeHa 

ojiado, a Ha oTsejiBHax yqacTKax nojiHocTBio oTcyTCTByeT. Aspa 
Hadyxnme, roMoreHHu, xpoMaTHHOBaa CTpyKTypa He BuaBJiaeTca.
B  co eaM H H T ejiB H O T K aH bix n p o c u o i í K a x  nepeM H 3H H  h 3 H s o m h 3 h h  n o -  

B ce M e c T H O  o d H a p y M B a i o T C H  M ü K p o o p ra H H 3 M H , ^ e T K O  OKpaineHHbie 

reMaTOKCHJIHHOM B CHHHtí IJB8T ( p H C .  2 ) .  ÜTfleJIBHHe MIlKpOdHbie 

KJieTKH BHHBJIHBTCfl T8K2Ce B M eC T aX  HapyiIieHHH IjeJIOCTHOCTM MH- 

i n e t m o r o  B O Jio K H a . ¡ t a p o ^ J i o p a ,  K a n  n p a B H J i o ,  n p e s c T a B J i e H a  k o k -  

KOBblMH $OpM aM H.

PHC. 2. MHKp00praHH3MH (I) B COeflMHHTejIBHOTKaHHX npOCJIOÜKax 
rjiydOKHx cjioeB sJiHHHeMiiieM MbiiimH ciimhh (24 qaca noco- 

jia c npeflBapHTenLHHM iunpimeBaHiieM)
OKpacKa reíiaT0KCHJiHH-303HH0M. Ok .IO, od.40

lio Me pe yaJiMHeHHH BpeMeHH nocojia Maca^B oiraTgx c npe#- 
BapwTejiBHbiM mnpimeBaHHeM, OTMe^aeTca noBceMecTHoe yBejiimeHHe 

KOJiHqecTBa MHKpodHbix KJieTOK KaK b coesMHHTejiBHOTKaHbix npocjioíi 
Kax, T 3 K  H B MeCTaX HapymeHHH IjeJIOCTHOCTH MHHieqHHX BO­
JIO k o h . OflHOBpeMeHHo c 3THM otíHapysHBaeTca nporpeccüpyiomaH
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aeCTpyKIíHH COeflHHHTeJIBHOÜ TK9HM: COeSHHHT6JILHOTK3Hbie n p o -  

cjioöKH TepnioT CTpyKTypuposaHHOCTL vi k KOHijy npcojia npHOÖ- 
peTaiOT BHS 3epHMCT0M MaOCH (pMC. 3 ) .

B MecTax HapymeHna iíejiocTHOcTH MtniieqHHX bojiokoh oÖHa- 
pyKHBaeTCH p a e x o a r e Hue kohiíob mho$ mÖpmjiji g noHBJieHHGM b 
00pa30BaBinHxcH npocTpaHCTBax roMoreHHoM M acea. Kojm^ecTBO  

h pa3MepH T3KHX npocTpaHCTB b n p oijecce  nocojia 3Haw reji& H 0  
yB6JIHlIMBaK)TCH*

P a c .  3 .  3epHHCTHä p a cn a a  coesHHHTejiBHoM t k 3H m b  rjiydOKHx  

cjioHx «zyiMHHeäüieii Manuja ciM Ha (1 3  c y r .  noco jia  Ma­

ca  c npeaBapwTejiBHHM mnpnijeBaHHeM):

I - MHKp00praHH3MH.
OKpacKa reMaTOKCHJiMH—3 0 3 whom. Ok . 1 0 ,  OÓ.40

Ha $OHe roMoreHHoM Macea pacnaBinuxca yuacTKOB Mauieu- 
Horo BOJIOKHa OT̂ íGTJIMBO BHHBJIHIOTCH CKOFIJieHHH MHKp00praHM3- 
MOB ( p a c .  4 ,  5 ) .
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PMC. 4 .  üpOHHKHOBeHMß MHKp00praHH3M0B ( I )  ÏÏ3 GOe^HBEiTeJIBHO 
TK8HHX npOOJIOßK B MHHie*ÍHOe BOJIOKHO (npOSOJIBHHË pa3 
pe3  yqacTKa SJiHHHeämea m h iu u l i c i i h h h ,  nocoaeHHoß co 

BinpHueBaHHeM b TeqeHHe 9 c y T .)
OKpaCKa reMaT0KCHJIHH-303HH0M. Ok.IO , OÖ.40

Phc. 5. To se (nonepe^HHä pa3pe3) 

I  -  cKOiuiemie mhkpoÓhhx kjiótok
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npH nocojie Maca de3 mnpaueBaHiia m m Kp oc tpyktyp hh6 M3Me- 
HeHHH, OÓHapyjKHBaeMHG B MbMieHHOH TK3HH £JIHHHenUieM MHIMJbl 
cnHHH, aHajiorwqHH Bbirne onncaHHHM, ô HaKO pa3BMBaiOTca no- 
cjiomho - ot noBepxHocTH BrjiyÓB. Tan, nepe3 24- naca nocojia 
MHKpo$Jiopa m oÓycjiOBJieHHue ero M3MeHeHna odHapyraBaiOTca Ha 
rjiydHHe 1,5-3 m m  ot noBepxHocTM Maca. Hepe3 3 cyT. OTMena- 
eTCH npoHHKHOBeHwe MHKpoopraHH3MOB Ha rjiydHHy 5-10 m m  m 
tojibko nepe3 12 cyr. MHKpo$Jiopa odHapyraBaeTca no Bceü toji-  
me nocojieHHOM MbnuiíH. MntcpocTpyKTypa Maca k aTOMy cpoity no- 
cona dHJia, b ochobhom, HfleHTMHHa odpa3¡uaM Mnca, BbisepaaH- 
HbiM b nocojie c npeflBapHTejiBHbiM umpHneBaHHeM b TeneHwe 
3 cyTOK.

IIoGJie BapKH MHca, KOTopyio 3aKaHHHBajm no /i,ocTni;eHMH b 
rjiydOKHx gjiohx Mbminbi 72°C, MumenHbie BOJiOKHa ynjiOTHeHti h 
pa3flBMHyTH, capKOJieMMa bo MHorwx ynacTKax OTcaoeHa. ílone- 
penHafl McnepneHHOcTi) pa3jmnHMa b dojiMiHHCTBe bojiokoh. Aspa 
oKpanieHu GJiado, roMoreHHbi, onepTaHHa nx HeneTKHe, xpOMaTM— 
HOBaa cTpyKTypa He BuaBJiaeTca. CoesHHMTe jiBHaa tk3hb, a 
taiose ynacTKM MumenHHx bojiokoh BiecTax HapymeHHa neaocTHO- 
CTH MMeiOT BMfl MeJIK03epHMCT0Íl MaCCH (pMC. 6), B KOTOpOM JIMUIB 
c TpysoM MoacHo odHapyatHTB njioxo oKpaineHHbie oct3tkh pa3py- 
nieHHbix MHKpodHHx KJieTOK. êcTpyKTHBHbie npoiíeccbi Hawdojiee 
BbipaaceHu b odpa3iíax Maca, nocojieHHoro c npeflBapuTejiBHbiM 
innpHneBaHMeM. B ijejiOM se BapKa $HKCHpyeT m yraydJiaeT Te 
H3MeHeHMa, KOTopbie npoH3onuiH b Mace b upOLtecce BHflepaKM 
B nocojie.

rio opraHOJienTnnecKHM noitaaaTejiaM Maco, nocojieHHoe c 
npê BapMTejiBHbiM üinpMueBaHMeM dbijio dojiee HeaHbiM, neM no- 
cojieHHoe dea nmpHueBaHHa.
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Ph c .  6 .  M ejiK0 3 ep H H C T aH  M a c e a  b  M e c T a x  p a c n a s a  MbiuieHHoro

BOJIOKHa ( I )  H fleCTpyKUHH COeSMHHTejILHOTKaHblX  

n p o c j i o e K  ( 2 )  (n o n e p e M H H w  p a 3 p e 3  y q a c T K a  s j i h h -  

Hefimeft m him íh  c i i h h h  n o c j i e  B a p K H ) .

O K p aC K a reMaTOKCMJIHH—3 0 3 M H 0 M . Ok . I O ,  o d . 4 0

OdcyjKfleHHe pe3yjiBTaT0B HccjieaoBaHMíí

n p o B e a e i i H H e  H c c j ie s o B a H M H  n o K a 3 a j i n ,  h t o  M3MeH6HHH m h k p o -  

C T p yK T ypB i M a c a  b  n p o i í e o c e  n o c o j i a  C B a33H b i c  seM cT B H eM  c o j i h , 

npoflOJDsaioiuMMHCfl n p o u e c c a M W  c o 3 p e B a H n a ,  h b  ó o j iB n ie ü  C T en eH i/i ,  

c  B 0 3 ñ e w cT B H e M  n a  c T p y K T y p H H e  ajieM eH T H  M a c a  e c T e c T B e H H o M  

MHKpO$JIOpbI, BHOCMMOÍÍ C paCCO JIOM .

n o a  a e a c T B M e M  n o c o j i o a H b i x  H H rp e a w e H T O B  n p o w c x o s H T  H a ó y -  

x a H H e  MbiincHHbix b o j i o k o h ,  o c j i a ó J i e H H e  mjih  M c q e 3 H 0 B e H H e  n x  n o -  

n e p e H H o S  H e q e p q e H H o e T H ,  H a d y x a H u e  h r o M o r e H M 3 a i íM a  m e p .

n P H nOCOJie yCHJIHBaiOTCH M 3M eHeHM a, C B H 3aH H U e C p a3B H T H eM  

b  Mace a y T O Jiü T M H e cK H x  n p o i í e c c o B .  E o j i e e  BbipaseHHHM c T a H O B M T -  

c h  cerM eHTHbtoí p a c n a a  MbiiueqHbix b o j i o k o h ,  y B e j i n q M E a e T c a  k o j i m -
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qecTBo jioKajiLHbix meaeBHaHbix HapymeHHM neaocTHocTH oTfleni- 
Hbix rpynn mho$ h6phjdi.

Mhkpoc tpyK Typy M aca chjibho m3möhh6t M H K po$aopa, n o n a -  

aaionraa b H e ro  BMecTe c p a c c o a o M .  N'iHKpoopraHH3Mbi p a c n p o -  

CTpaHflfOTca no npocjiOMKaid pbixaoM coeaHiiHTea&HOM TKaHH, a 
O TTysa npoHHKafOT b MbiiuenHHe BOJioKHa. Ocoöo c a e a y e T  oT M e-  

THTB, HTO npOHHKHOBeHHe MHKp00praHH3M0B B MblliieHHbie BOJIOKHa 

npoM cxosH T b u e c T a x  HapyiueHHa hx ijeaocTHOCTH, KOTopbie hb-  
JJHK3TCH cjieflGTBHeM pa3BHTHa b Mace ayToaH TH necK H x n p o a e c -  

COB. npn 3T0M CTaHOBHTGfl OHeBMflHHM, HTO IipM ayT0JIM3e H a -  

p y u iaeT ca  He tojibko KOHTpaKTHaBHaa cydcTaH H H a MbiiiieqHoro bo-  
jioKHa, ho h 6a3aJii>H aa MeMÖpaHa capKoaeMMbi.

C yBejiHneHHeM cpoKOB nocoaa KoannecTBO MHKpoopraHM3MOB 
b Mace HapaciaeT. B MecTax hx aoKaaH3auHH oöHapyMBaiOTca 
aecTpyKTHBHbie H3MeHeHHa• CoeaHHHTeaBHaa tk3HB TepaeT CTpyrc- 
TypHpoBaHHOGTB h 3epHHCT0 pacnaaaeTca. B MbiuieqHbtx BOJioKHax 
noa aeMcTBHeM MHKpo$aopH npoHcxoaHT yrayöJieHHe npoijeccoB, 
HanaTbix $epMeHTaMH caMoro Maca; BcaeacTBHe naymero pacnaaa 
KOMnoHeHTOB BoaoKHa, b 3THX yqacTKax noaBaaeTca roMorennaa 
Macea, KoaanecTBO KOTopoíí yBeanqHBaeTca rio Mepe nocoaa.

MccaeaoBaHHa noKa3aan, hto ycKopeHHe nponeccoB co3peBa- 
HHa Maca b nocoae c npesBapHTeaBHtiM uinpHueBaHHeM, otíycaoB- 
aeHO Óoaee ÖbicTpbiM npocaaHBaHHeM Maca, h, b 3HaqHTeaBHOË 
cTeneHH, oaHOBpeMeHHbiM aecTpyKTHBHbiM B03aeücTBHeM MMKpo^ao- 
pH KaK Ha noBepxHocTHbie, Tan h rayöoKHe caoM Maca.

lloayqeHHHe aaHHHe KoppeanpyiOT c xopomo H3bgcthhmh pe- 
3yaBT3TaMH óHoxHMMnecKHx, $H3Mko—xHMHnecKHx, MHKpodHoaorH— 
qecKHx h opraHoaenTHnecKMx HccaeaoBaHMii h, b aaaqHTeaBHOM 
CTeneHH, oÓbhchhiot poaB MHKpo$aopbi b yayqmeHHH KaqecTBeHHHX 
noKa3aTeaea roTOBoro npoayKTa, b qacTHocTH ero HeMocTH.

B ijeaoM, BbiHBaeHHbie homh MHKpocTpyKTypHbie rioKa3aTeaH 
co3peBaHHH Maca b nocoae b KOMnaercce c aaHHHMH, noayqeHHhiMH

apyrMMH MeToaaMH HccaeaoBaHHa, no3BoaaT doaee ijeaeHanpaB- 
aeHHO COBepiiieHCTBOBaTB H HHTeHCĤ HHHpOBaTB npoueccbi h pe- 
HHMbi nocoaa Maca h MaconpoayKTOB Öe3 CHHiseHna KaqecTBa noay- 
qaeMbix H3 hhx npoaynroB.
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S ta in ed  w ith  h em a to x y lin -eo s in e . X600.
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with hematoxylin-eosine. X 600.


