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morphological changes i n  muscle t i s s u e  upon the  heat treatment of  s t e ­

r i l i z e d  CANS OF PORK AND BEEF
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In the
^  * c  v* A ^  c U iU O U  u l e a  u 3 1 x l c a l '  u r c a l d D c r i f c  A 3  d l l  l l f l p o r i i d l l l i  p a r t  O I  t i l e  X G C f l

t i ^ i o n  o f  h ° ce 3 s-  Tbe c o r r e c t  a p p l i c a t i o n  o f  h i g h  t e m p e r a t u r e s  c o n d i t i o n s  t h e  p r o -  
t ) Je and bi i q u a l i t y  s t e r i l i z e d  canned  m e a ts :  one3 w i th  h i g h l y  p r e s e r v e d  n u t r i -

°J  canned  m e a t s ,  h e a t  t r e a t m e n t  i s  a n  i m p o r t a n t  p a r t  o f  th e  t e c h -
tiv
+y. iilld h ’ c
Ihe Cail.hed °~ °§ i'c a l  v a l u e s ,  and a l s o  t h e  d e s t r u c t i o n  o f  th e  m ic ro o rg a n is m s  found  i n  

lea (5)

t 0e ®6thod p r o d u c t *
Uearda t h e ° f  t b e  b e a t  t r e a t m e n t  o f  canned  m e a ts  dep e n d s  n o t  o n ly  on th e  r e q u i r e m e n t s  
The (5 ) .  3t;o ra g e  l i f e  o f  canned  p r o d u c t s ,  b u t  a l s o  on t h e i r  o r g a n o l e p t i c  q u a l i ­
t y  a u t .
The tleatine- i ° r s  e0 t a b l i s h e d  t h e  t e x t u r e  o f  m eat a f t e r  h e a t  t r e a t m e n t  to  depend on 
in t otl° i c e S ^emPe r a t u r e s  a p p l i e d  (120° o r  130°C) r a t h e r  th a n  on h e a t i n g  t im e .
<iUai-e f iniaV the rm al  t r e a t m e n t  sh o u ld  be such  a s  t o  a v o id  u n d e s i r a b l e  co n s e q u e n c e s  
J v / i t y  o f  d p r o d u c t :  c h e m ic a l ,  p h y s i c a l  o r  s e n s o r y  ch an g es  d e t e r i o r a t i n g  th e  

P ^ d u c t  (3).
c0 such y  * - v a l u e  upon  th e  h e a t  t r e a t m e n t  o f  canned  m e a ts  dep e n d s  on many f a c -  
Of ^6yihg >,e3+ aW—v a l u e , pH, m i c r o b i a l  c o n t a m i n a t i o n ,  m ethod o f  h e a t i n g ,  th e  way o f  
K ^ S c lg  e b o * ( 4 ) .  The e f f e c t s  o f  t h i s  t r e a t m e n t  on th e  m o r p h o lo g ic a l  ch anges
/ w ^ d  d a ta  3 a u e ’ t b e  maJ ° r  component o f  canned  m e a t s ,  have  been  s t u d i e d  i n s u f f i c i e n t -  

the mfc° n t h i s  p rob lem  a r e  s c a r c e .  A c c o rd in g  to  S k a l i n s k i  and B e lo u so v  (1978) 
to i  e ®ethort°S t r u c t u r e  mus c l e  t i s s u e  upon  h e a t  p r o c e s s i n g  i s  d i r e c t l y  d e p e n d e n t  
athi C:Te&3e j ° f  t r e a t m e n t .  A f t e r  c o o k in g ,  th e y  found  h i s t o l o g i c a l l y  m u sc le  f i b r e s  

at i o n i g 111 d e n s i t y ,  and to  d e c r e a s e  i n  d i a m e t e r .  T h e i r  c r o s s  and l o n g i t u d i n a l
we l l  e x p r e s s e d  o r  weakened. Among m usc le  f i b r e s  and u n d e r  t h e  s a r c o -

1
W “1’ a fine ■

fiI>iH i n  6 r a i n  p r o t e i n  m ass a p p e a r s ,  
meat S ’ more marked m i c r o s t r u c t u r a l  ch a n g e s  a r e  o b s e rv e d .  In  th e  s u r f a c e  l a y -  

i^aih at l , i a t i p U3Cle f i b r ? B a r e  f u l l y  a t t a c h e d  t o  each  o t h e r ,  w i th  no l o n g i t u d i n a l  o rOh- " l l l n . AOn, D e e n e r  i n .  l jn f lp r  +.Vwa anr*r»r*T ommo amnvtrt « -P-i v « ..»  -  __®aSa D eeper  i n ,  u n d e r  t h e  sarco lem m a and among m usc le  f i b r e s ,  a  f i n e -
*6^. th e °30^ a d e t e c t e d ,  
eej <at ionog o f 0m e a t ' i r r e s p e c t i v e  o f  t h e  t r e a t m e n t  and t h e  way o f  h e a t  p r o -C6** i£e. -ej) vat l 9no“ , ^ ^ 0~T“ ''f - * » —>*»'• «* aiiu wit way u i  n e a i

iy L ° a e. Tn Iv  ~ 1 ' 0 c '» tw0 Z0ne3 a r e  c l e a r l y  d i f f e r e n t i a t e d :  a  s u r f a c e  zone and. #\w 11 I I I  P  a i m f n w / ,  ____ 1 — XT i v._____ ___ j  i . . . .v* Xn • in  '  ----  -----~ ~  A vx* uxaocu. a. o u n a u c  *VIIC fcUiU a
lyi^T °ne anotv? 3 u r f a c e  z o n e ,  m u sc le  f i b r e s  a r e  s l i g h t l y  s t a i n e d , t h e y  s t i c k  c l o s e -  
¡■j.» f ? ° h e ,  r * c r o s s  s t r i a t i o n  h a s  a lm o s t  c o m p le t e ly  d i s a p p e a r e d .  I n  th e  d ee p ­
l y  ef Pea ° 83 a t r i a t l ° n I 3 g e n e r a l l y  p r e s e r v e d .  A f i n e - g r a i n  mass o c c u r s  on mus-

S ' S S f c !  h e a t  t r e a t m e n t  to  an  i n t e r n a l  t e m p e r a t u r e  o f  6 0 ° , 70 , and 80 C on th e
"'»eel Phea^j,^ d f  b e e f  m u s c le s  a r e  d e s c r i b e d  by Cheng and P a r r i s h  ( 1 9 7 6 ) .
(flat 6 t i 3sue " ? r k * we 3 e t  o u r s e l v e s  t h e  t a s k  t o  s tu d y  t h e  m o r p h o lo g ic a l  ch a n g e s  o f  
)T ^£ ia i  3 e t t i n g  i n  upon t h e  s t e r i l i z a t i o n  o f  c a n s  o f  p o rk  and b e e f .

« ¡ ¡ a s * * *
R a t u r ^ i canned  m eat p r o d u c t s  w ere  m a n u f a c tu r e d ,  P o rk  i n  N a t u r a l  J u i c e ,  and 

•¡■Ute ® cans  , dS i c e '  The Pr ° d u c t s  w ere  p ackaged  i n  two s i z e s  o f  l a c q u e r e d  w h i te  
p®bf0J * l th  j,«! '4 0  g  o r  220 g .  The p o rk  and t h e  b e e f  w ere  c u t  i n  a  g r i n d e r  u s i n g  a  
The rBled Usin ey~3haped °P e n i n gs» *0 a  p a r t i c l e  s i z e  o f  3 -5  cm. Can f i l l i n g  was

6 a n  a u to m a t ic  d o s e r  and f i l l e r ,  FKF, a  p r o d u c t  o f  t h e  Vemag company.
¿40 an p ^ ® a t m e n t  a p p l i e d  i n  b o th  s i z e s  o f  c a n s ,  140 o r  220 g ,  was such  a s  to

°ana +b Ue ° f  8 _ 1 0 » b u t  t h e  t im e  o f  o b t a i n i n g  t h a t  e f f e c t  was d i f f e r e n t :  f o r  
■Op. a than  a ° t i o n  o f  th e  s t e r i l i z a t i o n  t e m p e r a t u r e  o f  1 2 1 , 1°C was s h o r t e r  by 3 
ha r a t u r e m n th e  220 S c a n s .

I>'0dUp?nd a t  ea3u rem e n t  was done u s i n g  th e rm o c o u p le s  i n  t h e  g e o m e t r i c a l  c e n t r e  o f  t h e  
t  Tempe +Z a t io n  e f f , a c t»  w&3 r e a d  o f f  u s i n g  th e  ELAB a p p a r a t u s ,  a  D an ish

5i:
L > i

? l c t‘Oar.^ . t u r e  r e g i s t r a t i o n  was done a t  i n t e r v a l s  o f  5 m in u t e s .
I  __________ _______ ___  X ? _______n _ a . - ______0ht6 d i f ? l c  ^ a R y 063 were  made on sa m p le s  o f  m usc le  t i s s u e  s i z e d  1 x 1 x 1  cm,

tj a Of°*®n  ̂ t a r e n t  l o c a t i o n s  w i t h i n  t h e  can  o f  s t e r i l i z e d  b e e f  o r  p o r k .  The sam p les  
t i3>A a th i .clo_l 3 0 P®Btane, c o o le d  i n  l i q u i d  n i t r o g e n .  Out o f  them, c r y o s t a t i c  s e c t i -  

4 f t e r  i ” e33 o f  10 m ic ro n s  w ere  p r e p a r e d  u s i n g  a  C r y o s t a t  Minotome, made i n  
«•eo r e  ob<rX in g * t h e  s e c t i o n s  were s t a i n e d  w i th  h e m a to x y l in  -  e o s i h .  S t a i n e d  s e c -  

9 ela e r v e d u s i n g  a  Docuval -  C a r l  Z e i s s  l i g h t  m ic ro s c o p e .
e c t r o n  m ic r o s c o p ic  s t u d i e s  w ere  made i n  s i z e s  o f  1 x 1 x 2 mm, t a k e n



from d i f f e r e n t  l o c a t i o n s  i n  t h e  c a n s  o f  s t e r i l i z e d  p o rk  o r  b e e f  and were f i x e<f f er 
5% g l u t a r a l d e h y d e  f o r  2 h o u r s ,  p o s t - f i x e d  i n  osmium t e t r o x i d e  i n  a  M ilo n in g  ^ i oUgh 
o f  a  pH o f  7 , 2 - 7 , 4  f o r  2 h o u r s  a t  a  t e m p e r a t u r e  o f  4°G. A f t e r  h a v i n g  p a s se d  
an  a s c e n d in g  o r d e r  o f  a l c o h o l s  and th ro u g h  p r o p y le n e  o x id e ,  t h e  sa m p le s  were eB 
ded i n  Durcupan ACM. U l t r a t h i n  s e c t i o n s  p r e p a r e d  u s i n g  an  LKB I I I  u l t r a m ic ro to ®  
a f t e r  b e i n g  c o n t r a s t e d  w i th  u r a n y l  a c e t a t e  and l e a d  c i t r a t e  a f t e r  ReinoldSi 
o b s e rv e d  u s i n g  a  T e s l a - 6 1 3  e l e c t r o n  m ic ro sc o p e  a t  80 kV.
R e s u l t s  and D is c u s s io n
The l i g h t  m ic r o s c o p ic  s t u d i e s  o f  p o rk  from 140 and 220 g ca n s  i n d i c a t e  t h a t ,  
p r o c e s s  o f  s t e r i l i z a t i o n ,  t h e  h ig h  t e m p e r a t u r e  d e n a t u r a t i o n  o f  m u sc le  p r o t e i n s  
o c c u r r e d ,  r e s u l t e d  i n  d i f f e r e n t  d e g r e e s  o f  d e s t r u c t i v e  ch a n g es  i n  m usc le  f i bre ¿ave 
I n  t h e  l o n g i t u d i n a l  s e c t i o n s  from 140 g ca n s  i t  can  be s e e n  t h a t  m usc le  f i b r e 3 i 3
a  w e l l  p ronounced  l o n g i t u d i n a l  d i r e c t i o n ,  th e y  a r e  s w o l l e n ,  t h e i r  c r o s s  s t r i a 11 
o n ly  w eakly  showing i n  p l a c e s ,  i f  an y ,  a lo n g  t h e i r  l e n g t h  p l a c e s  can  be ob9er Vg3 
where d e s t r u c t i v e  ch a n g es  a r e  s t r o n g l y  p ronounced  and p a r t s  o f  t h e  m u sc le  f i t,r 
have t u r n e d  i n t o  a  f i n e l y  g r a n u l a t e d  p r o t e i n  mass ( P ig .  1 ) .  k fro®
The d e s t r u c t i v e  ch anges  d e s c r i b e d  a r e  c o n s i d e r a b l y  more p ronounced  i n  th e  Po r"
220 g cams. M uscle f i b r e s  a r e  a l s o  s w o l le n  to  a  d i f f e r e n t  e x t e n t  and have  1° 9 3
c r o s s  s t r i a t i o n ,  b u t  h e r e ,  s i g n i f i c a n t l y  g r e a t e r  p a r t s  o f  them h ave  tu r n e d  i n  ̂ (pig’ 
f i n e l y  g r a n u l a t e d  p r o t e i n  mass and t h e  i n t e g r i t y  o f  f i b r e s  i s  s t r o n g l y  impair® t0 
2 ) .  With r e g a r d  to  q u a l i t y ,  m usc le  f i b r e  d e s t r u c t i o n  i n  l a r g e  ca n s  i s  i d e n t i c®gUpc®3 
th e  one i n  s m a l l e r  cams. Q u a n t i t a t i v e l y ,  h ow ever ,  i t  i s  c o n s i d e r a b l y  more P r ° n  frigt1 
e m b ra c in g  l a r g e r  s e c t o r s .  T h is  cam be e x p l a in e d  by th e  g r e a t e r  d u r a t i o n  o f  
t e m p e r a t u r e  a c t i o n  to  a c h ie v e  a d e f i n i t e  F e f f e c t  i n  t h e  c o re  o f  th e  cans-  
The m i c r o s t r u c t u r a l  changes  o f  b e e f  i n  140 g ca n s  i n  th e  p r o c e s s  o f  s t e r i l i 29 ¿in»1 
a r e  c h a r a c t e r i z e d  by th e  f o l l o w i n g :  m usc le  f i b r e s  have  p r e s e r v e d  t h e i r  l o n g i 1^ ^  
d i r e c t i o n  and b r i g h t  s p a c e s  o f  d i f f e r e n t  w id th  a p p e a r  among them. C ro ss  s t r i®  is  
h a s  e i t h e r  d i s a p p e a r e d  c o m p le t e ly ,  o r  i s  e x p r e s s e d  to  a  d i f f e r e n t  e x t e n t ,  t,ut[nUsc1.e 
t e r  p ronounced  when compared to  p o rk .  D e s t r u c t i v e  ch an g es  have  a f f e c t e d  s °me+ein 
f i b r e s  and i n  t h o s e  p l a c e s  th e y  have been  r e d u c e d  to  a  f i n e l y  g r a n u l a t e d  p r ° t
mass ( F ig .  3 ) .  nti®al v
The d e s t r u c t i v e  ch anges  o f  b e e f  m u sc le s  from 220g c a n s  a r e  q u a l i t a t i v e l y  i “e re$ r  
t o  t h o s e  d e s c r i b e d  f o r  140 g c a n s ,  and have  t h e  same t r e n d ,  o n ly  more e x p re ®9 
t i t a t i v e l y ,  a s  i n  p o rk  ( F ig .  4 ) .  „  of
The u l t r a s t r u c t u r a l  ch anges  o f  p o rk  and b e e f  m u sc le s  o c c u r r i n g  u n d e r  t h e  ac t*  f0*' 
h e a t  d e n a t u r a t i o n  i n  t h e  p r o c e s s  o f  can  s t e r i l i z a t i o n ,  a r e  c h a r a c t e r i z e d  by 1

F ig . S e c t i o n  from a  sample o f  canned  po rk  
i n  a  140 g can 
M agnif .  25 x 3 .2

of ^
F ig .  2. S e c t i o n  from a  sampl3^  

ned p o rk  i n  a  220 6 
M agnif.  25 x 3*2



J

h 8. 3. S e c t io n  from a  sam ple  o f  canned  
b e e f  i n  a  140 g can  
M agnif.  25 x 3 .2

F ig .  4. S e c t i o n  from a  sam ple  o f  canned 
b e e f  i n  a  220 g can 
ffiagnif. 25 x 3 .2

edt th e  f r a c t i o n i n g  o f  Z - l i n e s ,  th e  a g g r e g a t i o n  o f  a c t i n  p r o t o f i b r i l s  to  th e  e x -
„ . c °m ple t e  d e g r a d a t i o n  and b r i g h t e n i n g  o f  i s o t r o p i c  s e c t o r s  i n  some s a rc o m e r e s ;

( i i„  a r e  c l o s e l y  s t i c k i n g  to  one a n o t h e r  w i th  a lm o s t  o b l i t e r a t e d  b o u n d a r i e s*SL5):-
t i o ^ cU v e
In

ch a n g es  i n  m y o f i b r i l s  v a r y  d e p e n d in g  on t h e  d u r a t i o n  o f  h e a t  d e n a t u r a -

c a n s ,  m y o f i b r i l s  a r e  c o n v e r t e d  i n t o  a f i n e l y  g r a -
*1 j ,

s e c t o r s  o f  t h e  m eat c a n s .
Co* homogenous p r o t e i n  mass ( F ig .  6 ) .
S a l o n s

®t e r i l i z e d  canned  m eat p r o d u c t s  were m a n u fa c tu re d  o f  p o r k  and b e e f  i n  two can  
Ih '  '40 g 220 g.

h e a t  t r e a t m e n t ,  a  s t e r i l i z a t i o n  t e m p e r a t u r e  o f  1 2 1 , 1°C was a c h ie v e d ,  and
l- of 8-10.

?t °Sa'*oiiv e  ch a n g e s  i n  m u sc le  f i b r e s  i s  o b s e r v e d ,  from th e  d i s a p p e a r a n c e  o f  t h e i r

5 «eg 7 J-J-izea canne 
;• and 220 g.
> va l u .  h e a t  t r e a tm e n  
s' hen of 8-10.
Sf5s t r u p ^ ir l6  on t h e  t e m p e r a t u r e  r e a c h e d  and t h e  t im e  o f  i t s  a c t i o n ,  a  g r a d a t i o n  o f  
Cro8a ch a n g e s  i n  m u sc le  f i b r e s  i s  o b s e r v e d ,  from th e  d i s a p p e a r a n c e  o f  t h e i r
n<Jivi ®t r i a t i ° n  to  t h e  d e g r a d a t i o n  and c o n v e r s i o n  i n t o  a  f i n e l y  g r a n u l a t e d  
• The Ual sectors,.

mass i n

p U i g ^ ^ o s f r u c t i v e  ch a n g e s  o c c u r r i n g  a s  a r e s u l t  o f  h e a t  
„ „:Lon o f  th e  canned  p r o d u c t s ,  a r e  more marked and c 

'*  K cana -

^Sficea

iS.kal

d é n a t u r a t i o n  upon th e  s t e -  
c o v e r  l a r g e r  s e c t o r s  i n  th e  

T h is  co u ld  be o f  s u b s t a n t i a l  im p o r ta n c eI ‘ compared to  t h o s e  i n  140 g ca n s
iactu».3.j i z e d  canned  m e a ts  i n  l a r g e r  volum es (1 ,  3 ,  5 ,  o r  10 kg) a r e  t e s t e d  o r  manu

!®0acn a k i » E . I . ,  A.A. B e lo u so v .  M i k r o s t r u k t u r a  m yasa.  P i s h c h e v a y a  p r o m y s h le n n o s t ’ ,
2.

^hen~"’ 1978.
i c ’3 * and F .C . P a r r i s h ,
c‘ üei^v,a n ’ J , > Die Nahrung, X I I I ,  7 ,  1969.* \Al4 t .T f? T3-i c  o-i anViwi r+ooVlflf t. _ f\ _

1976

Wtfth . J . E .  Die F l e i s c h w i r t s c h a f t ,  6 ,  1978.
» F . J . ,  T a k â c s ,  5 . ,  L. L e i s t n e r .  Die F l e i s c h w i r t s c h a f t ,  6 ,  1971.



Fig. 5. á e c t i o n  from a aample o f  canned 
p o rk  i n  a 140 g can 
M agnif.  10000 x

F ig .  6. S e c t i o n  from a  aample o f  carlíl 
p o rk  i n  a 220 g can  
M agnif .  19000 x

4  - 5 9 M O Píojionw H H  npoy^BAHUH B tp x y  macjeeho- e e j it m h a  e m im ic h h

nPH IIP0H3B0HCTB0T0 HA flHBTiWEH nACTET

H.C->
T e o p r n  flm iH T poB , c t .h .c ., I la é e j i  BeaHHOB, c t .h .c ., M uaocjiaB  JKh k oB i 
Hhcthtjtt n o  MeconpoMHmjieHOOT, Co$ hh

AHeTH^HOTO xpaHeHe e HeoOxoflHMO b cjiy>ianTe, KoraTo cmea OoaeayBaHe e ^ iOif0'

meH Oajiaaca Ha opraHH3na n o oiHomeHne Ha OejiTbHHHH, m 33h h h h , BirmexnnpaTH, 3 M
cejiHHH, cojih h ,npyrn.j i n  ti A V J  1 “•

H 3B ecT H 0 e  / l ,  3 ,  5 / ,  n e  npH TexH om orm iH H Te oÓpaOoTKH cypoBHHHTe b ** cT<jl* 
Ka hjih n o -ro jiH M a  cT en eH  ryO aT B e m e c iB a , o n p e a e a a a H  xp aH H T ejm aT a h (5HOJiorHynaTa
HOC TH Ha KpaÜHHH TOTOB HpOflyKT. B Ta3H B p i3 K a  HaCOIHXMe yCHJIHHTa CH 3 a  M ano»» gjpa
3 a n a 3 B a H e Ha 0T>mecTByBamHTe xpaHHTejiHH KOMnoHeHTH b cypoB H H H T e, pecneKTHBHO » cgoBe 
hhh n p oflyK T . C o r n e #  Ha ropHOTo n p u  npoH 3B oacT B O T o s a  n o c o ^ e a z a  n a c T e T , ksto ® g0e'
MOMeHT Oeme n p eaB ap H iejiH O  n o a y n a B a H e  Ha cT aO H jm a c iy a e H a  eMyjiCHH ot MJiehhh np
AeHHH, c j ie a  K oeT o c e  npnO aB H xa MecHHTe cypoBHHH h cnoM araT ejiH H  M a x e p n a jin . CiyA  c
©uyjicHH Oeme H eoO xoaH M a, c  o r j ie a  n p a  K y T H p a a e io  Ha M aeHHHie h uecH H T e cypoB H H ^ jyp®
cjiea B a m o  npeiiiHHaBaHe Ha n oJiyn eH aT a n a g T e iH a  M aca  n p e 3  K o a o n a H a  M ejiHHpa, TeMnep 
T a Ha CT>maTa a a  He HaaBHmaBa 15 -  20  C. lUP3" ,

O l u s k i  / 4 /  c v H T a , q fc n p n  n o a y n a B a H e  Ha M acaeH O -O eaTbH H a eM yacH H , K£ 0Oe íia'' 
H e io  Ha cypoBHHHTe h n p eu im a B a H e Ha n ta H e n H a ia  M acaQn p e 3  K o a o n a n a  M eaH H pa, T® < 
T y p a T a  Ha c tm a T a  He ipA O B a a a  C ta e  no-BHCOKa ot 20 C. ¡ol

Dio c e  oT H aca  a °  H 3 n oa3yB aH eT o  n a  MJieueH CeaTbK KaTo e M y a r a io p ,  w i n t e f
cbm o r o  n p en o p b H B a , k oAto b cBOHTe npoywBaHHH e  noayH H ji a o O p a  p e 3 y a ia T H . „ e a 1® „ 

l ip a  cb C T a B a H eio  Ha p e« en T y p H T e h T exH oaorH H T e s a  a H eiH 'ieH  O a c T e i ,  “  g fO
Oeme a a  c e  C b 3 a a a e  npoayK T  Ha 0 a 3 a  MecHH h MJieHHH cypoBHHH c  bi>3Mo*ho Hañ- A°0* ¡¡3' 
m o reHHsHpaHa n a c T e iH a  M aca  h MaKCHMaaHo e a y a r a p a H e  Ha Ma3HHHHTe. B xa3H BpbSk3

The last page can be seen at the start of the next article.




