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A H H O T A U H H

UpoBefleHH opaBHHTenBHHe HccaesoBaHHH yaiTpacTpyKrypii limae**- 
HoU t k s h h , dKCTparspyaiiocTH h $paiaiHOHHoro cociaBa deaicoB capico- 
naa3ira a iiHO$Hdpium b npouecce xpaHSHHH oxjiaiaeHHOii roBaaHHH npH 
0°C b B03ayiBH0ll cpeae a ra300dpa3H0ii aaoie (9 9 ,8 % ) b Tenemse 
20 cyroK.

ycTaHOBJieHo, ^TO b cpeae raaoodpa3Horo a30Ta Ha Bcex aianax 
xpaHeHHH liHca yaLTpacTpyierypa MunieqHHx bojiokoh 3Ha^HTeaBH0 Hady- 
xaet. IIpoueccH aecipyicmH, BupasaDnmecfl fcpanieHTamieJi MHo$HdpHJia» 
pacnaaoii capiconjia3iiaTHqecKoro peTHKyayna, capKOcou a ap*» npa 
xpaHeHHH uflca b aTHoefepe a30Ta pasBHBaDrcfl ueHee h h t6h c h b h o .

3aeKTpoHHOMHKpocKonaqecKHe, $H3HK0-xaaH^ecKae (BaaroyaepKa- 
Bajoman cnocodHociB) a daoxaMH^ecKae (aKCTparapyeuocTB h $paKua- 
o h h hA cociaB capaonaasaaTHMecKax a MHO$H<5paaaHpHiix dejiKOB) Hccae- 
aoBâHHH noK83aaH, qio xpaHeHHe roBnaHHu b aTiiocgiepe ra3oodpa3HO- 
ro a3ora, no cpaBHOHHB c xpaHOHaea b BoaayniHoa cpeae, odecneqHBa- 
6T jiyqmyD coxpaHHOCTB h b t h b h h x  c b o ü c t b  iinca.

S U M M A R Y

Musoulap tissue ultrastruoture, the extractability and the 
fractional composition of sarooplasmio and myofibrillar proteins 
during ohilled beef storage at 0°C in the air and in gaseous nit" 
rogen (99.8%) within 20 days were comparatively studied.

It was established that in gaseous nitrogen muscular tissue 
ultrastrhoture was considerably awolen at all stages of meat sto" 
rage. Destruction processes manifesting themselves in myofibrils 
fragmentation, sarooplasmio retloulum, sarcosomes, etc. decompo- 
sition, during meat storage in nitrogen were less intensive.

Eleotronmicroscopic, pfcysioo-ohemical (water holding capaci*" 
ty) and biochemical (extractability and fractional composition 
of sarcoplasmio and myofibrillar proteins) studies indicated 
that beef storage in gaseous nitrogen, as compared to air, pro
vided better keepability of the native properties of meat.
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Z U S A M M E N F A S S U N G

Die Ultrastruktur von Muskelgewebe, die Extrahierbarkeit 
und die Fraktionenzusammensetzung von Sarkoplasma-sowie Myofib- 
^illeneiweißen wurden während der 20-tägigen Lagerung des abge
kühlten Rindfleisches bei 0°C in der Luft und unter Stickstoff 
(99,8%) vergleichend untersucht.

Es wurde festgestellt, daß die Ultrastruktur von Muskelfa
sern in allen Stufen der Fleischlagerung unter Stickstoff durch 
eine starke Quellung gekennzeichnet wird Die Destruktionsvorgan- 
ße, die in der Fragmentation von Myofibrillen, im Zerfall von 
Sarkoplasmaretikulum, von Sarkosomen u.a, ihr Ausdruck finden, 
verlaufen bei der Fleischlagerung unter Stickstoff weniger inten
siv.

Die elektronenmikroskopischen, physikal-chemischen (das 
Wasserbindevermögen) und biochemisohen (die Extrahierbarkeit und 
die Fraktionenzusammensetzung von sarkoplasmatisohen sowie myo- 
fibrillaren Eiweißen) Untersuchungen haben gezeigt, daß die Lage- 
rung von Rindfleisch unter Stickstoff im Vergleich zu der in der 
Luft eine bessere Erhaltung von nativen Fleischeigenschaften 
sichert.
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yjIBTPACTPyKTyPHUE H EHQXMHECKKE H3MEHEHMH MbiUIEHHOjá TKAHM 
QXJIAK71EHH0ÍÍ rOBHflHHbl B 3ABMCMM0CTM OT CnOCOBOB

XPAHEHHH

B nocsesHne roflti 3HaqHTejiBHoe BHHMaHHe ysejineTca HcciiesoBa- 
HHHM no xpaHeHHio Maca b cpeae HHepTHoro ra3a / I —3 / • Phs aBTopoB 
/4 -6 /  b cbohx paöoTax noKa3HBaeT, mo b aTMoc$epe a30Ta npn 0°C 
jiyqme coxpaHHOTCH oicpacica noBepxHocTH MbimenHoft tk3hm linca h y r- 
HeTaeTCH pocT aspodHux ncHxpoTpo$Hnx öaKTepHÄ, a , cjiesoBaTeiiBHO, 
yBe^HnnBaeTCH cpoK xpaneHHH tobhähhu.

IIp e sc T a B ^H J iH  H H Tepec H ccJ iesoB aH H H  no H3yqeHHio bjihhhmh a T -  
M OC$epy a 3 0 T a  Ha H3i¿eHeHHe y jiB T p a c T p y K T y p n , B jia ro yae pscH B a iom e ii 
CnOCOÖHOCTH, paCTBOpHMOCTH 0 $paKQHOHHOrO COCTaBa ÖeJIKOB UHCa 
b n p o u e c c e  xpaH eH H H  n p n  0 ° C .

B Hain hx HCGJiesoBaHMHx oxJiaifleHHyio roBHSMHy (sjiHHHeiiiiiHii My- 
cKyji cnHHii) xpaHHjiH b TeqeHHe 2 0  cyT. npn 0 °C  b aTMOc$epe c co
se pacaHneii ra300Öpa3Horo a30Ta 9 9 ,8 %  ( ¿ 0 ,2 % ) .  KoHTpojiBHue oÖpa3- 
nu Maca xpaHHSM Ha B03syxe npH 3T0ü ate TeiínepaType.

K anecT B O  o xs a s s e H H O ä  t o b s s h h u  o iie H H B a jiH  n o  yjiBipacTpyKTyp- 
HbiM h ÖMOxHMHnecKHM H3MeHeHHHM MHC3 ra p e s  3 a K J ia s K 0 ä  e r o  Ha xpaHe- 
H H 6 , a 3aTeu n e p e 3  2 ,  6 ,  9 ,  1 2 ,  1 5 ,  2 0  cyT. xp a H e H H H .

ÄHH SSeKTpOHHOMHKpOCKOHíKieCKOrO HCCSeSOBaHHH npo öb l $HKCHpO" 
B8JIH 1%-HhIM paCTBOpOM O S'O ^ n o  K0H$HHBSy H 3dSHB3SH B M e -
T a K p n s a T . C pe3H  H 3ro T a B S H B a sH  Ha y jiB T pa iiH K poT O M e ¿ -6 K E -4 8 0 IA ,  
K O H TpacTH poB asH  b n p o q e c c e  n p o B o sK H  ypaH H saaeT aT O M  m $ o c $ o p H o -  
BOJiB(|)paMOEoa K H cso T O ä , a 33T6M  Ha c e T o q ic a x  -  y p a H iu i-a iie T a T O M . 
C pe3H  n p o cM a T pH B a sH  b aseKTpoHHO M  M H K pocK one yS M E -IO O  E npH 
5 0 0 0 - 4 0 0 0 0  HHCTpyMeHTasBHOM yB e jiw q e H H H .

<J>paKiíHOHHHií cocTaB ÖesKOB onpesesHJiH c noMomiio ajieKTpo^ope- 
3a b KpaxMajiBHOM re u e  / 7 /  b tpnc-dopathoä dy$epHoñ cwcTeiie /8 / ,
liOSH$HHHpOB3HHOÜ HaMH. MHÔ HÖpHJIJIflpHiie deSKH H3BSeK3JIH M3 
HOÜ TK3HH SHCTHJIJIHpOBaHHOit BOflOií H 8 M MOneBHHOß / 9 ,  1 0 / .

JDih onpeseseHHH paCTBOpHMOCTH capKonsa3MaTHqecKHx desKOB 
HcnosB30BajiM; 0 , 0 3  M K-$oc$0ThhM dy$ep, MHO$MdpHSJUipHHx desKOB -  
0 , 0 1  M K-$oc$aTHn» dy$ep + I , I  M K I  / I I / .  CosepxaHHe a30Ta b 6 e fl' 
KOBbix 3KCTpaKT3X ycTaHaBSoasH c noMomBD nosyiiHKpoMeTosa KBeSB- 
sajiH.
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BjiaroyflepKMBaromyio ciiocoöhoctb wnca onpeaejiHjm npecc-MeTOÄOM 
/I2 , 13/.

SjieKTpoHHOMMKpocKonHqecKMe MCCJieaoBaHiiH UHca äo xpaHeHHg 

noKa3ajiH, qTO b oxJiascueHHbix Muuiuax Mbiuiequue BOJiOKHa öluih pa3ÄBM- 
HyTbi, MHo$MÖpHJiJiH -  coKpameHbi, npoTog'ntípiuijibi -  pacnojioaceHbi na— 
pajiJiejiBHHMH phäsmh m njioTHo npmierajin npyr k spyry. J J -ähckh b 
MMo$Hö'pMJiJiax OTcyTCTBOBajiH, a nonepeqHan Mc êpqeHHOcTB npe^cTaB- 
JiHJia coóow qepesoBaHwe KOHTpacTHO oaepMeHHux y3KMx iiojiocok 
ynjioTHeHHHx A-ähckob. Ha otäcjibhhx yaacTKax MhiuieqHbix bojiokoh^
2:-njiacTHHKH ruioxo öhjih pa3JinqMMbi, BCJieÄCTBue qero ne dtuio qeT- 
Koa pa3rpaHnqeHH0GTH mmo^höpmjiji Ha capicowepbu B npocTpaHCTBax 
MeW  MMO$MÖpMJIJiaMM BCTpeqaJIHCB CapKOCOMbI, KpHCTH HX COXpaiiflJIMCB, 
MaTpuKc ÓHji npocEeTjieH.

Hepe3 2 cyT. xpaHeHHH Maca b B03ÄyniHoH cpese MiiogiHÖpMJiJibi 
ÖblJIH pa3ÄBHHyTbI H MMÖJIH IipflMOJMheiÍHbie OHepTaHHfl,' nOBCBÄy B H MX 
pa3JiHMajiHCB y3Kne ii-ruiacTMHKM. B capnocoMax MwejiM uecTo ßecTpyK- 
Hhh KpwcT Vi OTmenjieHHe ot cTpyKTyp jimiihäob (pue. I ) .

Pmc. I .  SjieKTpoHHorpawMa yqacTKa MbiiueqHoro BOJiOKHa ÄJiHHHeanjew 
Mtiuiiibi cnMHbi cepe3 2 cyT. xpaHeHHH b E03ayxe npn 0°C
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B iiponecce AajiBHetfwero xpaHeHMH b B03syuiH0¿í opeae mmoçmôpmji-  
Jlbl B OC HOBliOM COXpaHHJIH npHMOJIMHeMHbie Ô epTaHMH H JIM GTaHOBMJIMGB 
CJierKa rMpJIHHßOBMÄHblMM. y-^MGKM, K3K npaBMJIO, He BOCCTaHaBJIMBa- 
jiMCB. HaHMHan c 2-6 cyT., OTwenanacB çparMeHTanMH mmo$m6pmjiji no 
£-nJiaCTMHK3M, KOTOpaH B OOCJiê JIOUIMe CpOKH XpaHeHMfl MHCa yCMJIMBa- 
jiacB. TaK K 12 cyT ., HapHjiy c JioKaJiLiion secTpyKHneM OTnejiBHbix 
MMO$MôpMjiJi, BbiHBJiHJiacL ^parweHTauMH uejibix rpynn mx b nonepenHOM 
HanpaBJieHMM (pMC, 2 ).

Pmc. 2. YnacTOK M biinenHoro BOJiOKHa ÆJiMHHeiiiiien uunmti cnHHbi nepe3 
12 c y T .  x p a H e H M H  b  B 0 3 a y x e  npn 0°C. $ p a r M e H T a i* M H

MMO$MÔpMJIJI

K 20 cyT. xpaHeHMH MHca b  B03syiiiH0£i cpese, ï ïo m m m o  B03pacT8io- 
meM çparMeHTauMM u m o $ m Ö p m j i j i ,  odHapyxMBajin jiOKajiLHtie pacna^bi m x ,  

a TaKHe -  HaÖyxaHMe m  pacmenjieHne m m o 3 m h o b u x  HMTeM. ycnjiMBajiMCB, 
no wepe xpaHeHMH, m  secTpyKTMBHbie nponeccbi b  capKon;ia3Me. 3 t o  bm -  
paKajiocB pacnaaoM capKOcoM, pa3pyiiieiiMeM capKonjia3MaTMnecKoro pe-, 
TMKyjiyMa, ycMJieHneM nponeccoB jiMno^aHepo3a.

ripM co3peB3HMM MHca b  aTMOc$epe a30Ta yace k 2 cyT. xpaHeHMH 
HaÓjnosajiM 3H3HMTejiLHoe yTOJimeHMe mmô mÖpmjiji. Ohm cTaHOBMJiMCB m p - 
jiHHaoBMSHbiMM m njiOTHO npMJierajiM apyr k spyry (pnc. 3 ).

/ / ,
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Pmc. 3. SjieKTpoHHorpaMMa yqacTKa MbiuieqHoro BOJiOKHa juurnHeämeii 
Mbirnmj cnHHbi qepe3 2 cyT. xpaHeHHH b aTMoe^epe a30Ta .  

HaÖyxaHne m h o $ h Ö p h j i j i

I IO B C íO f ly  Ö b iJ iH  O T q e T J iH B o  p a 3 J iH q ü u u  y T O J im e H H u e  %  - i u i a c T H H K H ,  

a  b  O T ^ e J iL H u x  y q a c T K a x  o ö H a p y x H B a j iH  B o c c T a H O B J ie H H u e  ^ - s h c k k .  

M e * s y  M H O $ n Ö p M J iJ ia M H  b h h b j i h j i h c b  H a ö y x u in e  c a p K O G O M h i h  y B e j in q e H H b ie  

B  p a 3 M e p a x  K a H a jm  c a p K o r u i a 3 M a T H q e c K o r o  p e T H K y j i y i i a .

Ilo Mepe aajiLHeÄuiero xpaHeHHH b  aTMoc$epe a30Ta cTeneHL Ha- 
öyxaHMH CTpyKTyp MiiuieqHLix b o j i o k o h  ycHJiHBajiaci». K 12 cyT. Ha 
OTflejiBHbix yqacTKax'MuuieqHbix b o j i o k o h  HaÓJuoaajiH cnjiouiL cjiHBinyiocH 
Maccy m h o $ h 6 p h j i j i ,  b  KOTopoiá b k h b h j i h  c m j i l h o  pa3äyxuiMe capKocoMu 
0 pacnaBiuHMHCH k p h c t h m h • Ha t o k h x  yqacTKax npoTO$HÖpHjijiii ö h j i h  

M3orHyTu, MecTaMH-HaÖyxuiHe, pacnojioaceHH ä o b o j i b h o  p h x j i o ,  He ö h j io  

ynopnaoqeHHOCTH, xapaKTepHoii ä j i h  ncxonHoro oöpa3ua Maca (pao. 4 ) .

K 12-15 cyT. xpaHeHHH Maca b  aTMOciJiepe a30Ta, Hapasy c c h j i b -  

h h m  HaÖyxaHHeM CTpyKTyp Muine qHHx b o j i o k o h ,  aecTpyKUHea capKocoM 
M pa3pymeHHeM capKonma3MaTHqecKoro peTHKyjiyMa, oÖHapyxnjiH $par- 
weHTapHio h  jioKajiBHbie pacna/pá m m o $ h Ö p h j i j i .

npHBeaeHHHe b  TaÖJiHpe saHHue noKa3ajin,qTO npH xpaHeHHH Ha 
B°3flyxe BJiaroysepatHBaíoinaH cnocoöHocTB MuuieqHOH t k o h h  h  pacTBopH- 
m o c t b  capKonjia3MaTHqecKHx h  MMo$HÖpHJiJiHpHbix (5ejiKOB Maca aocTHra-
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C p e s H e e  3H aqeHH e h  c T a H ja p T H o e  OTim oHeHHe



Phc. 4 . yqacTOK Muine MHoro BOJiOKHa ¡zyiHHHetfiiieä uhuiiíh ciihhu qepe3 
12 cyT. xpaHeHMH b aTwoc$epe a30Ta npn 0°G. CjiHHHHe 

rpynnu chjilho HaöyxniHX mho$ h6phjiji

ÖT M H H H M a J IB H H X  H M a K C H M a J IL H H X  3 H a M e H H H ,  COOTBeTCTBeHHO H a  2 H 3 

c y r K H . n p H  f l a j iB H e iä m e i i  x p a H e H H H  n p o n c x o n H J i o  y M e H B ii ie H H e  3 t h x  n o K a 3 a -  

Tejieñ.
I I p n  x p a H e H H H  M o c a  b  a T M O c ^ e p e  a 3 0 T a ,  H a H H H a n  c o  B T o p u x  c y -  

t o k ,  H a Ó J i io a a j iM  y B e j iH w e H H e  B J ia r o y s e p a iM B a io iu e H  ciiocoÓhocth h p a c T -  

B O p H M O C T H  Ö e j IK O B ,  K O T O p b ie  Ä O C T H rJ IH  M 3 K C H M y M a  K  12 C y T K a M .  K K O H -  

U y  x p a H e H H H  ( H a  15-20 cyT.) H a C ú i io a a j iH  Ó o j iB iu y io  B J ia r o y a e p jK H B a io iu y io  

C n O C O Ö H O C T B  H p a C T B O p H M O C T B  Ó e J IK O B  y  O Ó p a 3 I iO B  M H C a ,  X p a H H B lI lH X C f l

b  a T M o c ^ e p e  a 3 0 T a .

TaKHM 00pa30M, ^HHaMHKa BJiaroŷ epjKMBaíomeií cnocoöHOCTH m 
PacTBopHMOCTH ÖejiKOB b  npoijecce xpaHeHHH MHca Ha B03^yxe h  b  aT- 
üoc$epe a30Ta pa3jinqHa.

Hto K a c a e T C H  a 3 0 T C 0 f le p » a iu H x  HeóejiKOBbix B e m e c T B ,  to, K a n  

B H f lH o  H 3  T a Ö J iH U H ,  H e c K O J iB K o  Ö o j iL i i i e e  hx H a K o n j ie H M e  H a Ó J i io a a j iH  n p H  

X p a H e H H H  M H C a  H a  B 0 3 a y x e .  ÜO-BHSHMOMy, 3 T 0  C B H 3 3 H 0  C Ö O J ie e  Ö H -  

° T p u M  y B e j iH H e H H e M  K O J iH n e c T B a  mhkpoÖob b othx y c j iO B H H X .

3jieKTpo$opeTHqecKHe HccjienoBaHHH noKa3ajiH, hto öejiKH capKO- 
njIa3Mü  oxjiaatfleHH oro MHca npeacTaBJiH JiH  coóow C M e c i 2 7  ^ p a K U H íí, 

ÖeJIKH MHO$HÓpHJIJI -  10 $paKIÍHÜ (pHC. 5, 6 ).
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©
P hco  5 .  9 jie K T p o $ o p e 3  ca p K o riJ ia 3 M a T M - 

^iecKHx dejiKOB m a c o  b 
KpaxMajiLHOM r e j i e :

I -  H cxD ^H oe  ( n o c j ie  o xJ ia xse H M A ) m a 
co; 2 - maco, xpaHHBDieecH b a 3 0 T e  b 
T e q e H u e  20 c y T .  n p n  0°C; 3 - m a c o , 
xpaHKBm eecH  b B 0 3 a y x e  b TeqeH H e  

20 c y T .  npH 0°C.

PmG. 6^ 0jieKTpO$Ope3 MHO$MÓpMJIJIAp- 
h u x  dejiKOB m h c a b Kpax- 

MaJiBHOM rene:
I - ncxoflHoe (nocjie oxjiaaifleHMA) m a 
c o ; 2 - m a c o , xpaHHBiueecA b a30Te 
b TeweHHe 20 cyT. npw 0°C; 3 - m a 
c o , xpaHHBuieeca b B03£yxe b Teqe- 
Hwe 20 cyT. npw 0°C.

i 2 3
e
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n o c jie  xpaH eH H H  mhcs b a T iio c $ e p e  a 3 0 T a  y a a j io c b bnhbhtb 23 $ p a K -  
T O  c a p K o n jia 3 M a T H q e c K i!x  de jiK O B  h 7 - mho$höphjijihphhx. X p aH M B iu e e - 
ch Ha B 0 3 f ly x e  mhco co a e p a ca jio  18 c a p K 0 iu ia 3 M a T H q e c K H x  m 6 mho$h ö- 
PHJIJIHPHHX $ p a K U J lil.  HeOdXOflHMO 0TM6THTB, HTO Ö8JIK0BHe $paKUHH B 
xpaH H Buie iiC H  M ace 6 w m  BbipaxeHH 3HaM HTejiBHo c j ia d e e ,  q e a  b hcxoa- 
h o m , npH  jiiodoM  c n o c o d e  xp a H e H H H . MeHBuiHe q w c jio  h KO JiHqecTBeHHoe 
c o ^ e p a a H H e  dejuKO Bux (Jp a icm iii o d H a p y x e H o  b o d p a s i ja x ,  xp a H H B in u xcn  
b  B 03 flym H 0ä  c p e a e .

y jiL T p a c T p y K T y p H b ie  h dHO XHiiH qecKH e M3M6HeHHH b n p o ije c c e  x p a -  
HeHHH roB H flH H H  s a T M o c $ e p e  a 3 0 T a  m B0 3 f ly x e  npw  0°C d H jm  p a 3 JiM - 
m h h. B nepBOM c a y q a e  H a d J iu sa jiH  . owsiBHoe n a d y x a H H e  cTpyKTyp 
M um e^H ux B oaoK O H , c o n p o B O if la o m e e c H  3H 8 q H T e jiB H N ii y B e jiH q e H H e ii B J ia -  
ro y a e p a H B a u m e ft c n o c o d H o c T H  l in c a  h  MeHee MHTeHCHBHoe pa3B M Tne 

ctpyk th bhhx npoiieccoB.
Pa3JiHqHe noKa3aTejieii b ̂ npouecce xpaHeHHH MHca b a30Te odBnc- 

HHeTCH OTCyTCTBHeM KMCJldpO^ TaKHM 0dpa30M XpaHeHüe rOBHÄHHM B 
aTMoc$epe a30Ta no3BOAHeT Jiyqine coxpaHHTB HaTHBHtie GBoücTBa mh-
ca.
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