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INFLUENCE OF SOME Fa CTORS ON THERMAL SHRINK OF MEAT

Meat changes a f f e c t e d  by h ig h  te m p e r a tu r e s  a r e  v e r y  com­

p l e x  and in  th e  same tim e v a r i o u s .  A g r e a t  number o f  works d e a l s  

w ith  t h i s  p r o b le m a t i c s  from th e  c h e m ic a l ,  b io c h e m ic a l  and o rg a n o -  

l e p t i c a l  v ie w  p o i n t .  Today ways o f  th erm a l d e s t r u c t i o n  o f  p r o t e i n s  

o f  m uscle  and c o n n e c t iv e  t i s s u e  have a l r e a d y  been enough s t u d ie d ;  

a l o t  o f  ch an ges o f  w a te r  s o l u b l e  and w a te r  i n s o l u b l e  p r o t e i n s  

a f f e c t e d  by h e a t i n g  in  wet and i n  d ry  medium a r e  a l s o  s i g n i f i c a n t l y  

known; we know th e  most im p o rta n t  f a c t o r s  w hich  i n f l u e n c e  h e a t  

h y d r o l y s i s  o f  p r o t e i n s  and f a t s  a s  w o l l ;  we a l s o  have numerous 

d a ta  on r e a c t i o n s  o f  amino a c i d s  -  e s p e c i a l l y  th o s e  e s s e n t i a l  

ones -  w ith  c a r b o h y d r a t e s  (so c a l l e d  M a i l la r d  r e a c t i o n ) ;  we have 

now r a t h e r  good a c q u a in ta n c e  w ith  h e a t  e f f e c t  on changes o f  meat 

p ig m e n ts  and f a t ,  o f  o r g a n ic  ph osphorus compounds, e t c .  We can 

s a y  p r e t t y  much on v i t a m i n s  b e h a v io u r  d u r in g  h e a t i n g ,  e t c .

However, p r a c t i c e  o f  th e  co n tem p o rary  meat i n d u s t r y ,  

e s p e c i a l l y  p r a c t i c e  o f  canned m eats and s a u s a g e s  p r o d u c t io n ,  needs 

more co m p reh en sive  and more co m p lete  s tu d y  a s  w e l l  a s  b e t t e r  and 

g r e a t e r  know ledge o f  s t r u c t u r a l  changes o f  m eat, and e s p e c i a l l y  

ch a n g es  o f  w e ig h t  and volume r e l a t i o n s  i n f l u e n c e d  by v a r i o u s  th erm a l 

t r e a t m e n t s .T o d a y  when th e  whole fo o d  i n d u s t r y  and p r i m a r i l y  th e  

meat i n d u s t r y  te n d s  t o  market a s  good and a s  many f i n i s h e d  p r o ­

d u c ts  a s  p o s s i b l e  -  th o s e  w hich im m e d ia te ly  may bo consumed -  t h e r ­

mal tre a tm e n t  i s  o f  e x c e p t i o n a l  im p o rta n c e .  T h e r e fo r e  -  i n  co n n ec­

t i o n  w ith  modern v ie w  p o i n t s  and new n eed s w hich p e rm a n e n tly  change 

and d e v e lo p -  i t  i s  n e c e s s a r y  to  r e a c h  much more p r e c i s e  and from 

meat p r o c e s s i n g  v ie w  p o i n t  more c l e a r l y  d e f in e d  a c q u a in ta n c e  w ith
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v a r i o u s  f a c t o r s  and c o n d i t i o n s  w hich  i n f l u e n c e  s t r u c t u r a l  ch an ges 

o f  meats due to  h e a t  e f f e c t  r e g a r d l e s s  o f  w h eth er  volume o r  w e ig h t  

ch a n g es  a r e  p r im e .

Today i t  is ,k n o w n  t h a t ,  s p e a k in g  i n  g e n e r a l ,  p r o t e i n s ,  

a s  th e  most im p o rta n t meat com ponents, undergo  two t y p e s  o f  therm al 

ch a n g es  (of. im p o rta n ce  f o r  moat s t r u c t u r e ) :  a )  changes o f  c o n f i g u ­

r a t i o n ,  b e f o r e  a l l ,  r e t r a c t i o n  o f  m o le c u le s  o f  w a te r  s o l u b l e  m uscle  

p r o t o i n s  -  a c c o r d i n g l y  -  s h r in k a g e  o f  a p i e c e  o f  meat (, r e d u c t i o n  

in  w e ig h t  and i n  volum e) and b) f r a g m e n ta t io n  o f  lo n g  c o l l a g e n  mo­

l e c u l e s  f o l l o w e d  by a p p e a ra n ce  o f  f r e e  p o l a r  gro ups what e n a b le »  

w a te r  a t t r a c t i o n  t h a t  i s  h y d r a t i o n ,  i t  means volume en la rg em en t 

and , v e r y  o f t e n ,  w e ig h t  i n c r e a s i n g .  I t  i s  r e a s o n a b le  t h a t  th e  f i ­

n a l  r e s u l t s  w i l l  be dependent upon th e  method ( te m p e ra tu re  and 

t im e )  and c o n d i t i o n s  o f  th erm al tre a tm e n t  ( h e a t in g  i n  wet o r  in  

d r y  medium, h e a t i n g  o f  b i g g e r  and s m a l le r  p i e c e s  . . . )  a s  w e l l  a s  . 

o f  mutual q u a n t i t y  r e l a t i o n s  o f  c o l l a g e n  and o t h e r  p r o t e i n s  in  

m eat. In  c o n n e c t io n  w ith  t h a t  l o s s e s  o r  y i e l d s  in  w e ig h t  and v o ­

lume w i l l  o c c u r .

R e s u l t s  o f  our e x p e r im e n ts

In fra m e s o f  l a r g e r  program o f  e x a m in a t io n s  o f  th erm al 

ch a n g es  o f  meat b e e f o r e  a l l ,  s t r u c t u r a l  ones w hich i s  c a r r i e d  on 

i n  Y u g o s la v  moat i n d u s t r y ,  i n f l u e n c e  o f  h e a t i n g  t e c h n i q u e ,  p r e ­

p a r a t i o n  te c h n iq u e  and age o f  anim al from which meat i §  d e r iv e d  on 

th erm a l s h r in k  o f  b e e f  were t e s t e d .  H ero, c h i e f l y ,  common r e s u l t s  

o f  p a r t i c u l a r  e x a m in a t io n s  o f  meat o f  c e r t a i n  g r a d e s  o f  c a t t l e  f o r  

s l a u g h t e r  a s  w e l l  a s  meat from c e r t a i n  c a r c a s s  r e g i o n s  a r e  l a i d  o u t .  

O nly th o s e  c o n c l u s i o n s  o r  o b t a in e d  r e s u l t s  o f  g r e a t e r  im p o rta n ce
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f o r  meat t e c h n o lo g y  s c i e n c e  a r e  p r e s e n t e d .

A. I n f l u e n c e  o f  h e a t i n g  te c h n iq u e  on th erm al s h r in k  o f  

b e e f , -  R e g a rd in g  v a r i o u s  d i f f e r e n c e s  in  methods o f  th erm a l t r e ­

a tm e n t ,  s h ic h  a r e  a p p l i e d  in  p r a c t i c e  o f  co n tem p o rary  i n d u s t r y ,  

th e  t a s k  was g iv e n  to  t e s t  a s  o b j e c t i v e l y  a s  p o s s i b l e  f a c t o r s  

( r e l a t e d  t o  tho te c h n iq u e  i t s e l f )  e f f e c t i n g  th erm al s h r in k  o f  

b e e f s  i n f l u e n c e  o f  te m p e ra tu re  and tim e o f  h e a t i n g ,  i n f l u e n c e  o f  

th e  r a t i o  m o a tsw a te r ,  i n f l u e n c e  o f  t h e  c o n c e n t r a t i o n  o f  b r o th  in  

w h ich  meat i s  co ok ed  a s  w e l l  a s  i n f l u e n c e  o f  h e a t i n g  i n  f a t  and 

i n  f a t  w ith  a d d i t i o n  o f  p r o t e i n s  on v a r i o u s  meat gT ad o s.

1 .  I n f l u e n c e  o f  t e m p e r a t u r e  a n d

t i m e  o f  h e a t i n  g . -  I n f l u e n c e  o f  v a r i o u s  te m p e r a tu r e s

and t im e s  o f  h e a t i n g  ( w a t e r s m c a t - 1 s i ) on l o s s e s  i n  w e ig h t  o f  t r i m -

mod and d e f a t t e d  b e e f  ( c h i l l e d  in  tho  c o u r s e  o f  24 h o u rs  to  + 4°C ).

From th e  F i g .  1 i t  may be seen  t h a t  b e e f  l o s s e s  i n  w o ig h t  i n c r e a s e

w i t h  i n c r e a s i n g  o f  te m p e ra tu re  up to  7o° -  8c°C; te m p e r a tu r e s  
o

= oo C s l i g h t l y  i n f l u e n c e  f u r t h e r  l o s s  in  meat j u i c e ;

— i n f l u e n c e  o f  h e a t i n g  t im e  on b e o f  l o s s e s  are more 

re m a rk a b le  a t  te m p e r a tu r e s  below  7o °  to  8o°C th a n  o v e r  8o°C.

So te m p e ra tu re  r a n g e  from  7o °  t o  8o°C i s  tho  l i m i t  

ra n g e  bolow  and o v e r  w hich  c h a r a c t e r  and i n t e n s i t y  o f  th erm a l 

c h a n g e s  o f  meat a r e  ch a n g ed .

2. I n f l u e n c e  o f  r e l a t i o n  m e a t  

a n d  w a t  e r . -  In  a n o th e r  s e r i e s  o f  t e s t s  9 t im o s  1 5  k i lo g r a m s  

o f  moat w ere p u t i n  v e s s e l s  w ith  v a r i o u s  q u a n t i t i e s  ( o f  3 t o  75 

l i t r e s )  o f  w a te r  and h e a to d  a t  75  C, (H e a tin g  tim e was r e c o r d e d  . 

from  t h e  moment o f  r e p e a t e d  r e a c h i n g  o f  75°C in  w a t e r ) .  From th e  

r e s u l t s ,  shown in  th e  F i g .  2 ,  i t  may be s e e n :
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-  a s  r a t i o  moat: w a te r  i s  g r e a t e r ,  th erm a l l o s s e s  in  

w e ig h t  are h ig h e r }

-  r a t i o  m eat: w a te r  ^  3 s i , « . 1 : 4  r e s p e c t i v e l y ,  i s  o f

no p r a c t i c a l  i n f l u e n c e  on th e  v a lu e  o f  th erm al l o s s e s  i n  w e ig h t ,

3, I n f l u e n c e  o f  b r o t h  c o n c e n t r a -  

t  i  o n . -  From th e  F i g .  3 i t  may be c o n c lu d e d :

-  by h e a t i n g  o f  th e  same meat i n  nGw ( f r e s h )  w a te r  each 

tim e (a) l o s s e s  i n  w e ig h t  to  th e  f o u r t h  h e a t i n g  a r e  i n c r e a s e d ;  

a f t e r  t h a t ,  t h e r e  i s  p r a c t i c a l l y  no l o s s  i n  w e ig h t  r e g a r d l e s s  o f  

r e p e a t e d  h e a t i n g ;

-  i f  i n  th e  same w a te r  s e v e r a l  s e r i e s  o f  meat a r e  h e a te d  

(b) l o s s  i s  g r a d u a l l y  re d u c e d  i n  th e  c o u rse  o f  th e  f i r s t  f i v e  

h e a t i n g s ;  h o w ev er , a l l  f o l l o w i n g  meat s e r i e s  -  t r e a t e d  in  such

a way o b ta in e d  b r o th  -  l o s e  l o s s  o f  t h e i r  w e ig h t  and a l l  l o s e  

u n i f o r m ly .

4 . C o m p a r a t i v e  e x a m i n a t i o n  o f  

h e a t i n g  i n  w a t e r ,  i n  f a t  a n d  i n  f a t  

w i t h  a d d i t i o n  o f  p r o t e i n s  o n  m e a t  

s h r i n k  o f  f o r e  a n d  h i n d  q u a t  o r  s o f  

c a t t l e  o f  t h e  c h o i c e  a n d  g o o d  g . r a d e . -  

(By " h e a t i n g  in  w a t e r "  th e  r a t i o  meat «.water was 1 : 1 ,  by " h e a t i n g  

i n  f a t "  meat was f r i e d  in  5 p e r c e n t  t a l l o w  q u a n t i t y  and d u r in g  

" h e a t i n g  i n  f a t  w ith  a d d i t i o n  o f  p r o t e i n s " ,  two h o u rs  b e f o r e  f r y ­

i n g  i n  5 p e r c e n t  t a l l o w ,  meat was rubbed w ith  2 p e r c e n t  p r o t e i n  

p r e p a r a t i o n ) .  From th e  T a b le  1 ,  i t  may be rem arked t h a t

-  r e a g a r d l e s s  o f  th e  h e a t i n g  method, th e  l o s s  i s  a lw a y s  

g r e a t e r  i n  meat o f  h in d  q u a t e r s  and in  meat d e r i v e d  from  c a t t l e  

o f  good g ra d e ;
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- by h e a t i n g  i n  f a t  th e  l o s s  i n  w e ig h t  i s  f o r  2 ,1  to  

9 ,5  p e r c e n t  lo w e r  than  by h e a t i n g  i n  w a te r ;  f a t  meat h a s  th e  

g r e a t e r  l o s s  when i t  i s  h e a te d  in  f a t ;

COMPARATIVE EXAMINATION OF HEATING IN Wa TER, IN 
FAT AND IN FAT WITH ADDITION OF PROTEINS ON MEAT 
SHRINK OF FORE aND HIND QUATERS DERIVED FROM 
CATTLE OF THE CHOICE AND GOOD GRADE

T a b le  1 .

h e a t i n g  method

rfo o f  s h r in k  o f  b e e f  
d e r i v e d  from  c a t l e  
o f  th e  c h o i c e  grade

% o f  s h r in k  o f  b e e f  
d e r i v e d  from c a t t l e  
o f  th e  good grade

f e r e
q u a te r

h in d
q u a t e r

f o r e
q u a te r

h in d
q u a te r

i n  w a te r 34,5 37,5 35,5 42,9

i n  f a t 31,7 35,4 3o,7 33,4

i n  f a t  w ith  2rjo 

p r o t e i n  added 29,9 31,4 2 8 , 8 32,7

-  h e a t i n g  in  f a t  meat t r e a t e d  w ith  p r o t e i n s ,  th e  l o s s e s  

i n  w e ig h t  a r e  lo w e r  than  i n  meat w ith o u t  t h i s  tr e a tm e n t  and d i f ­

f e r e n c e s  i n  th e  th erm a l l o s s e s  o f  meat d e r i v e d  from c a t t l e  o f  th e  

c h o i c e  and good g ra d e  p r a c t i c a l l y  d is a p p e a r .

B. I n f l u e n c e  o f  p r e p a r a t io n  te c h n iq u e  on th e rm a l w e ig h t  

l o s s e s  o f  b e e f . -  A s ,  b e s i d e  th e  method o f  th erm a l t r e a t m e n t ,  p r e ­

p a r a t i o n  te c h n iq u e  i t s e l f  may be o f  g r e a t  im p o rta n ce  -  what i s  

e s p e c i a l l y  im p o rta n t  in  b e e f  -  i n f l u e n c e  o f  v a r i o u s  f a c t o r s  en­

c l o s e d  i n  p r e p a r a t i o n  te c h n iq u e  o f  meat on th erm a l w e ig h t  l o s s  o f  

meat was s t u d i e d .  T h e r e f o r e ,  w o rk in g  w ith  s p e c i a l l y  s e l e c t e d  ma­

t e r i a l ,  e f f o r t *  were made t o  o b t a in  o b j e c t i v e  d a ta  on i n f l u e n c e
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o f  s i z e  o f  a p i e c e  o f  meat which i s  h e a t  t r e a t e d ,  on i n f l u e n c e  o f  

c u t t i n g  method on meat s h r i n k ,  on i n f l u e n c e  o f  th e  r a t e  o f  a u t o -  

l y t i c  p r o c e s s e s  and c u r i n g  and, a t  l a s t ,  on i n f l u e n c e  o f  th e  r a t e  

o f  a u t o l y t i c  p r o c e s s e s  i n  th e  moment o f  f r e e z i n g  and th a w in g  mo- 

th o d  on th e rm a l s h r in k  o f  b e e f .

1 . I n f l u e n c e  o f  a p i e c e  s i z e . -  I n f l u ­

en ce  o f  th e  s i z e  o f  a p i e c e  o f  meat on therm al w e ig h t  l o s s e s  (ra ­

t i o  m e a tsw ate r  » 1 : 1 )  i n  more r i g o r o u s  (7 5 °C / 2 5  min. r e c o r d i n g  from 

th e  moment when te m p e ra tu re  o f  w a t e r ,  a f t e r  meat was ad ded , ro a c h e s  

75 °C ) and i n  l e s s  r i g o r o u s  (6 5 °C / lo  m in .)  method a r e  shown in  th e  

F i g .  4 :

-  t h e r e  i s  th e  r e g u l a r ,  r e v e r s e l y  p r o p o r t i o n a l  r e l a t i o n  

betw een th e  w e ig h t  (volume r e s p e c t i v e l y )  o f  a p i e c e  o f  meat and 

th erm a l l o s s e s ;

-  th e  p i e c e  s i z e  c o n s i d e r a b l y  a f f e c t s  th e  th erm a l w e ig h t  

l o s s e s  i n  l e s s  r i g o r o u s  than  i n  more r i g o r o u s  method o f  th erm al 

t r e a t m e n t .

2. I n f l u e n c e  o f  t h e  c u t t i n g  m e t h -  

o d . -  From th e  r e s u l t s  shown i n  th e  F i g .  5« i t  comes out t h a t ,

b y  th e  same t r e a t m e n t ,  th erm a l w e ig h t  l o s s e s  o f  p i e c e s  o f  meat cu t 

t r a n s v e r s a l l y  to  m uscle  f i b e r s  a r e  much g r e a t e r  th a n  i n  meat cu t  

l o n g i t u d i n a l l y  to  m uscle f i b e r s ;  t h e s e  d i f f e r e n c e s  a r e  p a r t i c u l a r l y  

re m a rk a b le  a t  65°C and t h e y  a re  l e s s e n e d  a t  8o°C.

3. I n f l u e n c e  o f  t h e  r a t e  o f  a u t o ­

l y t i c  p r o c e s s e s  a n d  c u r i n g  o n  t h e r m a l  

s h r i n k  o f  b e e  f . -  From th e  F i g .  6. i t  comes o u t t h a t

-  th e rm a l w e ig h t  l o s s e s  o f  f r e s h  moat i n c r e a s e  w ith  

developm ent o f  t h e  r a t e  o f  a u t o l y t i c  p r o c e s s e s  i n  meat and r e a c h



th e  maximum i n  th e  c o u r s e  o f  th e  a u t o l y t i c  p h a se ;  o n ly  i n  developed, 

p h a s e s  o f  r i p e n i n g  th e  l o s s e s  a r c  re m a rk a b ly  re d u ce d ;

-  meat c u r i n g  s i g n i f i c a n t l y  a f f e c t s  r e d u c t i o n  o f  th e  

th erm a l w e ig h t  l o s s e s  in  a l l  p h a s e s  o f  postm ortem  ch a n g es  o f  meat; 

i n  t h a t ,  s a l t  e f f e c t  i s  s p e c i a l l y  rem a rkab le  i n  i n i t i a l  p h a s e s  o f  

p o s t  mortem change o f  meat.

4 . I n f l u e n c e  o f  t h e  r a t e  o f  a u t o ­

l y t i c  p r o c e s s e s  i n  t h e  m o m e n t  o f  f r e ­

e z i n g  a n d  t h e  t h a w i n g  m e t h o d . -  Two-phase 

f r o z e n  meat ( in  b lo c k s  o f  v a r i o u s  w e i g h t s )  shows g r e a t e r  therm al 

l o s s e s  th a n  th e  s i n g l e - p h a s e  f r o z e n  one ( F ig .  " ] ) .  So -  a s  i t  might 

be e x p e c t e d  -  r a p i d i t y  o f  f r e e z i n g  a f f e c t s  th e  a b s o l u t e  v a lu e  

o f  th e  l o s s e s .

C. I n f lu e n c e  o f  anim al age  on th erm al s h r in k  o f  b e o f . -  

From F i g .  8. i t  may be se e n  t h a t  meat w e ig h t  l o s s e s ,  a t  g iv e n  

th erm al t r e a t m e n t , i n c r e a s e  w ith  anim al age from w h ich  meat i s  

d e r i v e d .  The l o s s e s  from c a t t l e  o f  l o  y e a r s  a r c  i n  a v a r a g e  f o r  5 

p e r c e n t  g r e a t e r  than  from c a t t l e  2 y e a r s  e l d .

C o n c lu s io n s  w ith  b r i e f  d i s c u s s i o n

As i t  might be e x p e c te d  th e  method >f h c a t in ^  meat i s  

o f  d e c c s i v e  i n f l u e n c e  on th e  s h r in k .  B e fo re  a l l ,  i t  i s  - f  impor­

ta n c e  to  c o n s id o r  t h a t  te m p e ra tu re  r?.nbe n e a r  and o v e r  7e°C  may 

be marked a s  th e  c r i t i c a l  ^ne and o p p o s i t c  t o  t h a t  a t  te m p e r a tu r e s  

below  and o v e r  t h i s  ra n g e  th e  r a t e  and th e  i n t e n s i t y  o f  s t r u c t u r a l  

ch a n g es  o f  meat ( F ig .  l )  a r e  changed. In  th e  same tim e -  i t  i s  one 

o f  v e r y  im p o rta n t  d a ta  -  th e  e f f e c t  o f  h e a t in ^  p e r i o d  i s  more p r o -  

noucod a t  te m p e r a tu r e s  below  th e  c r i t i c a l  ra n g e  an d , r e v e r s e l y ,
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i n  h e a t i n g  meat a t  80 C o r  o v e r  i t , th e  d u r a t io n  o f  h e a t i n g  i s  

o f  l e s s  im p o rta n c e .  However, by th erm al t re a tm e n t  i n  w a te r  ( th a t  

i s  by c o o k in g )  o f  m eat, w hich c o n t a in s  marked q u a n t i t y  o f  con­

n e c t i v e  t i s s u e ,  t h i s  c o n s i d e r a t i o n  i s  o f  l o s s  im p o rta n c e .  Namely, 

p i e c e s  o f  meat w i t h  h i g h e r  c o n n e c t iv e  t i s s u e  c o n t e n t ,  i f  cooked 

f o r  l o n g e r  tim e i n  w a t e r ,  become to  sw a llo w  and may o c c u r  to  have 

v e r y  sm all  l o s s e s  i n  w e i g h t ,  and by s u f f i c i e n t  c o o k in g ,  even to  

g e t  i n  w e i g h t .  Those d a ta  on e x i s t e n c e  o f  c r i t i c a l  l i m i t  ra n g e  i n  

meat t r e a tm e n t  by  h ig h  te m p e ra tu re s  match th e  e x p e r ie n c e  o f  p r a c ­

t i c e  o f  meat i n d u s t r y  i n  w hich  c e r t a i n  p r o d u c t s  a r e  s u b j e c t e d  t o  

c o o k in g ,  p a s t e u r i z a t i o n  r e s p e c t i v e l y ,  t h a t  i s  a t t e n t i o n  h a s  to  bo 

p a i d  not to  go o v e r  th e  c r i t i c a l  p o i n t  o f  h e a t i n g .

F o r  p r o d u c t io n  o f  co rn ed  b e e f ,  and b e f o r e  a l l  f o r  p ro ­

d u c t io n  o f  meat e x t r a c t ,th e  f a c t  t h a t  meat s h r in k ,  a l t h o u g h ,  among 

o t h e r ,  dependent upon q u a n t i t y  o f  w a te r  i n  which meat was co ok ed , 

i s  n e v e r t h e l e s s  l i m i t e d  b y  r a t i o  v a l u e  m o a t:w a tcr  and i n c r e a s e  o f  

t h i s  r a t i o ,  o v e r  3 s i ,  i t s  r e d u c t i o n  r e s p e c t i v e l y  be lo w  1 : 4  h a s  no 

p r a c t i c a l  i n f l u e n c e  on th e  v a lu e  o f  w e ig h t  l o s s e s  o f  h e a te d  b e e f .  

( F i g .  2 ) .  So th e  g r e a t e r  c o n te n t  o f  m uscle  t i s s u e  c o m p a r a t iv e ly  

g i v e s  h i g h e r  l o s s  v a l u e s  a t  r a t i o  o v e r  3 *1 > w h i le  th e  h i g h e r  quan­

t i t y  o f  c o n n e c t iv e  t i s s u e  o f  meat a f f e c t s  c o m p a r a t iv e ly  s m a l le r  

l o s s  even  a t  th e  r a t i o  lo w e r  than  1 : 4 .  We come to  th e  same con­

c l u s i o n s  by i n t e r p r e t a t i o n  o f  our r e s u l t s  on i n f l u e n c e  o f  b r o th  

c o n c e n t r a t i o n  on th erm a l w e ig h t  l o s s  o f  meat ( F i g .  3 ) .

By c o m p a ra t iv e  e x a m in a t io n  o f  th e  most u s u a l  methods 

o f  th e rm a l t r e a tm e n t  o f  m eat, w hich a r e  a p p l i e d  i n  i n d u s t r y  p r a c ­

t i c e ,  we come to  th e  c o n c lu s i o n  t h a t  t h e r e  i s  a s m a l le r  l o s s  by f r y ­

i n g  i n  f a t  moat w hich was p r e v i o u s l y  t r e a t e d  by p r o t e i n s  and the  

g r e a t e s t  one by c o o k in g  i n  w a te r  (T able  l ) .  I t  i s  c o m p le t e ly  u n d e r­

s t a n d a b le  why h in d  q u a t e r s  -  w hich  d o m p a r a t iv o ly  have th o  lo w e r
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q u a n t i t y  o f  c o n n e c t iv e  t i s s u e  -  a lm o st  a lw a y s  have  th e  g r e a t e r  

s h r i n k ,  r e g a r d l e s s  o f  th e  h e a t i n g  method. Anyhow i t a x a  i n t e r e s t i n g  

t h a t  meat w ith  h i g h e r  i n t e r m u s c le  and in t r a m u s c le  c o n te n t  h a s  the  

g r e a t e r  s h r in k a g e  th a n  more le a n  meat. I t  p o i n t s  on t h a t  p r o t e i n s  

c o a g u l a t i o n  i s  o c c u re d  by e f f e c t  o f  h ig h  t e m p e r a tu r e s ,  t h a t  i s  the 

p r o t e c t i v e  l a y e r  a p p e a rs  a t  meat s u r f a c e  but re n d e r e d  f a t  n e v e r t h e ­

l e s s  p a s s e s  th ro u g h  the c o a g u l a t e d  meat s u r f a c e  o u t .

E o g a rd in g  i n f l u e n c e  o f  th e  method o f  meat p r e p a r a t i o n  

f o r  th erm a l t r e a t m e n t ,  we o b s e rv e d  t h a t  numerous f a c t o r s  a re  o f  

im p o rta n c e .  B e fo r e  a l l ,  th e  s i z e  o f  a p i e c e  o f  m eat, t h a t  i s  i t s  

i n f l u e n c e  on s h r in k  r e d u c t i o n  may b e t t e r  be rem arked a t  l e s s  r i ­

g o ro u s th a n  a t  more r i g o r o u s  therm al t r e a tm e n t s  ( F i g .  4 ) .  From 

t h a t  we may g e t  v a l u a b l e  in fo r m a t io n s  f o r  e l a b o r a t i o n  o f  c o r r e s ­

p o n d in g  b la n c h i n g  te c h n iq u e  o f  meat i n  p r o d u c t io n  o f  many p r o d u c t s .

The g r e a t e r  th erm a l s h r in k  o f  meat p i e c e s  c u t  t r a n s v c r s a l l y  t o  m uscle 

f i b e r s  ( F i g .  5 ) a r e  d o u b t l e s s l y  o f  im p o rta n ce  f o r  q u a l i t y  and f l a v o u r  

o f  meat p r o d u c t s  a s  canned g o u la s h  and canned c a lo p s  and s i m i l a r  

p r o d u c t s .  T h is  f a c t  gave marked c o n t r i b u t i o n  t o  more r e g u l a r  and 

b e t t e r  c o n t r o l l e d  -  a c c o r d i n g l y ,  more i n d u s t r i a l  -  way o f  p r o c e s s i n g  

o f  some meat p r o d u c t s .

The g ra d e  o f  a u t o l y t i c  p r o c e s s e s  i n  m eat, w hich  i s  s u b j e c ­

t e d  to  th erm a l t r e a tm e n t  a s  w e l l  a s  th e  moment o f  meat c u r i n g  ( F ig .

6) a r e  a l s o  o f  im p o rta n ce  f o r  th e  l o s s  i n  meat j u i c e  d u r in g  h e a t i n g .  

Alm ost i d e n t i c a l  c o n c lu s i o n s  a r e  o b ta in e d  from th e  f a c t  t h a t  therm al 

tr e a tm e n t  o f  two—p h ase  f r o z e n  meat ( F i g .  7 ) p r e s e n t s  g r e a t e r  s h r in k  

th a n  o f  s i n g l e - p h a s o  f r o z e n  meat.

From th e  d a ta  shown i n  F i g .  8 i t  has been  s t a t e d  t h a t  t h e r ­

mal s h r in k  o f  meat i s  i n c r e a s e d  w ith  anim al a g e .  That may be e x p la in e d  

by w e l l  known f a c t  on h i g h e r  q u a n t i t y  o f  e l a s t i n  -  i n s t e a d  o f  c o l ­

la g e n  — i n  r  ■' d o r  e v  f  o linat t h a t  c e n t  n in e  o l a s t i n  (w h ich  d o cs  not
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pro d uce  g lu e  b y  c o o k in g )  h a s  th e  lo w e r  w a te r  c o n t e n t ,  t h a t  i s  i t  

h a s  th e  g r e a t e r  s h r in k .  O p p o s ite  t o  t h a t ,  meat from yo u n g er a n im a ls ,  

r i c h e r  in  c o l l a g e n , b e t t e r  b in d g  w a te r  and, a s  th e  r e s u l t  o f  th e  cook­

ing, l o s s e s  a r e  lo w e r .  T h e r e fo r e  r a t h e r  l o n g e r  p e r io d  o f  meat 

c o o k in g  t o  pro d uce  th e  same d e g r e e  o f  t e n d e r n e s s  i s  needed i n  th e  

meat d e r i v e d  from  o ld e r  a n im a ls  than  yo u n g er o n e s .  That a l s o  r e l a t e s  . 

t o  f r y i n g  and r o a s t i n g  o f  m eat. (Meat from yo u n g er a n im a ls  w hich i s  

r i c h e r  i n  c o l l a g e n ,  c o n n e c t iv e  t i s s u e  may bo f r i e d  o r  r o a s t e d  w ith o u t  

f e a r  t h a t  i t  w i l l  h a r d e n ) .

As i t  may be seen  t h e r e  i s  a l o t  o f  f a c t o r s  c o n n e c te d  w ith  

te c h n iq u e  o f  h e a t i n g ,  p r e p a r a t i o n  te c h n iq u e  a s  w e l l  a s  w ith  p r o p e r t i ­

e s  o f  meat i t s e l f  w hich  p l a y  im p o rta n t  r o l e  i n  w e ig h t  and volume 

l o s s e s  o f  meat d u r in g  th erm al t r e a tm e n t .  Mutual r e l a t i o n  and p a r t i ­

c u l a r  im p o rta n ce  o f  t h e s e  f a c t o r s  a r e ,  a l th o u g h  v a r i a b l e  and v e r y  

o f t e n  c o n t r a r y ,  o f  g r e a t  im p o rta n ce  f o r  p r a c t i c e  and n e v e r t h e l e s s ,  

t h e y  a r c  r a t h e r  r e g u l a r  and c h a r a c t e r i s t i c  what j u s t i f i e s  t h e i r  

s tu d y  on p u rp o se  o f  o b t a i n i n g  p r a c t i c a l l y  a p p l i c a b l e  r e s u l t s .  The 

f a c t  t h a t  f o r  e v e r y  meat g ra d e  i t  i s  p o s s i b l e ,  by means o f  c e r t a i n  

p r e p a r a t i o n  te c h n iq u e  and therm al t r e a t m e n t ,  t o  sp ea k  on b e t t e r  

d e f i n e d  v a l u e s  o f  ch an ges o f  w e ig h t  and volume r e l a t i o n s  i s  th e  

p r o o f  t h a t  co m p le te  i n d u s t r i a l i z a t i o n ,  t h a t  i s  a u t o m a t iz a t io n  and 

m e c h a n iz a t io n  o f  p r o d u c t io n ,  i s  n o t ,o v e n  in  meat p r o c e s s i n g ) t h o  

m a tte r  o f  f a r  f u t u r e .

(Paper w i l l  be p r e s e n t e d  i n  German)
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BJUKHHHE HEKOTOPBK $AKTOPOB HA TSIJIOBSTO ÜOTEPIO

BECA MECA

COBEPJKAHHE C KPATKKMM KOMMEHTAPHHMH

Kan h mohcho 6 bino o?¡CHí;aTB,cnoco(5 H a r p e B a  m h ca , 

3 a iía c T y io  HMeeT pe-maromee 3 H aqeH n e ajih  n o T e p n  B e c a .n p e a c n e  

b c e ro ,B a x H H H  BbiBOíí npeflC T aB JineT  t o t  $ a K T ,tiT O  o t f j ia C T t  T eM - 

n e p aT y p H ,H e n o c p e B ;cT B e H H O  b  n p e s e n a x  7 0 ° C  h Bbime,MOweT 

npeflCTaBJiH Tb KpHTHqecKyro o t ín a cT B ,B b im e  h Hnace K O T o p o ií,  

cymecTBeHHbiM o<5pa30M H3MeHHeTCH C T en e H b  h HHTeHCHBHoc t b  

CTpyK T ypH bix  w3MeHeHMM mhc a  ( p n c . I ) .  C jieflO B aTejiB H O , qTo 

flJIH npaKTHKH OUeHB BaXHO, BJIHHHHe ripOflOJISCHTeJIBHOCTH ( n o  

BpeM eHn) H a r p e B a  Ha noTepro B e c a  mhc a  n p n e  BbipaxaeTCH  

npn T e M n e p a T y p a x  Hwace KpHTHneCKOH otfn a cT H  H ,H ao<5opoT, 

npw 8 0 ° C  hjim Bbime,npojion3KHTejiBHOCTB c a M o r o  H a r p e B a  HMe- 

eT MeHBmee BJiHHHne. Ho npw T e n jio B o ií  o tfp a tfo T K e  b  B o ^ e ,

T « e ,  npn  B a p n e  m h ca ,c o « e p H c a m e r o  b  f lo c T a T o u H o íí  Mepe c o e -  

flHHHTeJIBHOH TKaHH , 3TOT BblBOfl HMGeT MCHBfflee 3 H aqeH H e.

H eno b  T0M ,q T 0 KycKw  M H ca,coflep»cam H e <5onBinee K o n n y e c T -  

BO CoeíüHHHTeJlBHOH TKaHH, npH 6 o n e e  npOflOJIJKHTeJlBHOH B a p -  

Ke b  Bose,HaHHHaroT H a ó y x a T B  h M oryT  noK a3biBaTB co B c e M  

HeCíoJiBurae noT epH  B e c a , B  t o  BpeMH K an  npn t fo n e e  n m i -  

TejiBHOM s a p n e  M oryT naace npntfaBHTB b  n e c e .  3 t h  BaHHbie 

O HaJIHHHH KpHTHHeCKOHjirpefleJlBHOH O^JiaCTH B BblCOKOTeM- 

n e p a T y p H o ií  o 6 p a 6 o T K e mhc a , c o o t b  eTC TByroT npaK TH necKO M y 

onbiTy MHConpoMHnmeHHOCTH,B KOTopoH,onpe,E;eJieHHbie n p o -  

.HyKTbi noflBepraroTCH  B a p K e , T . e .  n a c t e p n 3o b aHHio, n p n n  eM 

Heo<5xoflMMO cjieflH TB  3a  TeM ,HTo5bi He npeBHCHTB n p e f le j i b -  

Hyro rp aH H p y H a r p e B a .
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Ujih n p o w 3 D o n cT B a  c o  rned. B e e f a , K , n p e s c B e  a c e r o ,  

fíJIB npOH3BOflGTBa MHCHOTO 3K C T p a K T a ,60JIBffl0 e  3HaqGHHe HMe- 

eT t o t  $ a K T ,y T o  B eco B bie  n o T e p u  m h ca , x o t h , c  p e b h  n p o n e r o ,  

O(5yCBaBJlHBai0TCH KOBHtíeCTBOM BOBH B KOTOpOH MHCO BapwTCH, 

B c e  x e  orpaH w qeH H  onpeBeneHHbiMM cooTHomeHWHMH MHCoíBOBa-j 

h tjTO yB eBH BeH w e s t c t o  cooTHomeHHH e st im e  3 : 1 , T . e .  e r o  

yMeHBffleHwe Hwxe 1 : 4 ,  npaK T w tiecK K  He B n u n e T  n a  b c j ih b h h h  

n o T e p w  B e c a  npw H a r p e s e  r o B H x e r o  mhc a  ( p n c . 2 ) .  Tlpn s t o m , 

ó o jiB m ee  coBep^siH H e MbimetiHoñ TKaHH B a e T  o t h o c k t c j i b h o  (5o j ib -  

nrae BeBWHHHH n o T e p w  B e c a  b cooTHomeHWHX e stim e 3 : 1 , b  t o  

BpeMH KaK (50BBfflee KOBMUeCTBO CoeBHHHTeBBHOK' TKO-HH MHCa 
BBHHeT Ha o t h o c h t c j i b h o  MeHBiime n o T e p w  z e c a , n z x e  b  T e x  

C H y u a H X ,K o r B a  yncM HHyTtie oTHomeHHH h c iík c j ih io t c h  c o o T H o m e -  

hhhmh MeH&uraMH yeM 1:4. K i i o b o Chbim p e 3yB & TaTaM  mbi n p w -  

xo bw m  w H H TepnpeTam aeH  Hanrax p e 3 y B s t o t o e  o bjiwhhhh k o h -  

u eH T p a m ra  (5yjiBOHa Ha T e n n o B tie  n o T e p w  mhc a  ( p w c . 3 ) .

napaBnejiBHbiM wccneBOBaHHeM caMtix mwpoKonpHMe- 
HneMbix c n o c o (5 o B  T e n n o B o ñ  o6pa<5oTKw mhc a ,  npuMeHHiom e ñ e  h 

b npoMbimJieHHoií npaKTHKe , mbi npwmJiH k  B H B O s y ^ T o  HaHMeHB- 

nrne n o T e p w  B e c a ,n p e f lB a p w T e j iB H o  o ó p a C o T a H H o r  CíejiKOEbiMH 

BemecTEaMM mhc a , wMeioTC h npw noBxapHBaHMH e r o  Ha x w p y ,  

a HaxrCoBBmHe npw B a p n e  b BOBe ( T a ú J i . I ) .  CoBcpmeHHo n o -  

HHTHO, tíTO 3aflHMe ueT  EepTH T y m ,C O B e p ^ a IUMe CTHOClíTeJIBHO 

He(5oB&moe K o n m ieC T B C  coeBMHHTejiBHoií T K an vi, k b k  npaB w B O , 

noKa3biBaiOT CoJiBiime Ten noB bie  n o T ep w  B e c a ,H 0 B 3 w p a n  Ha c n o -  

c 06  H a r p e B a .  E e 3 y c n o B H o  HHTepeCHtiM HBJineTCn k  t o t  $o k t , 

b t o  M H C o ,c o B e p » a m e e  b ócEBineñ M epe MexMLimeHHBiH w BHy— 

TpwMtimetiHtiix x w p ,n p H  H a r p e r e  b x n p e ,T e p H e T  b r e c e  6 o b b ~ 

m e,qeM  (5 o n ee  Tome© m h c o .  3 t o  c BHBCTe n B C T B yo T  o t o m , 

u t o  noB  BSHCTBneM b b ic o k h x  T e M n e p a T y p  npoHCxoBHT K o a r y -  

JIHBfHH (5 e H K O B ,T .e .  C 0 3B aeT C H  3amHTHBIM cjioíí Ha n o s e p x -  

h o c t h  mhc a , c  k  bo 3 b KCTopbiit, OBHaKO • pacT orraB in H ecn  XMpbl 

B c e  x e  npoxoB H T  bo EHeuiHioio e p e a y .



bjto KacaeTca ejihhhhh cnocoCJa noaroTOBKw MHca 
k Termo boíí o6pa(5oTKe, mh BwaeJiH, uto 3;;ecB Pojib wrpafOT 
hsckojibko $aKTopoB. npexae ncero BCJiHuviHa nycKOB mhca, 
T.e. ee BJiwHHue Ha yMeHBHieHHe dgcobhx ncTepB,<5oJiBnie 3a- 
mstho npw yMepeHHBix, ueM npn (5cnee sccctkhx pexnMax Ten- 
jioboíí o6pa6oTKH (pno .4). Miz 3Toro moncho h3bjicub sparo- 
ueHHbie CBefleHHH bjih BBipa<5oTKw cooTBeTBywmcñ tgxhhkh 
<5jiaHiiiHpoBKH Maca b npow3BO£CTBe uejioro pn^a w3sejiMH w 
npocyKTOB* Tgkhm »e o(>pa30M w 3HauHTgjibho tfoJiBiirae no- 
Tepw seca npw TeruiOBoñ o6pa6oTKe KycKOB Msica,Hape3ae- 
mbix nonepéK MBiuieuHBix bojickoh (pvrc .5) ,HecoMHOHHO HMeeT 
3HaueHne ana BcauecTBa w BKyca mhchbix npo£yKTOB,TaKwx 
Kan KOHcepBBi ryjiHma, "Kajionca" w T.n. B npaKthueckom 
OIIBITe npOMBIUIJieHHOCTH lOrOCnaBHH 3TOT C0aKT,B 3HaqWTeJIB- 
hoh Mepe cnoccfiCTBOBan 6o;iee npaEvuiBHOMyjCJiê oaaTejiB— 
ho h b 6cJiBineS CTeneHH HHEycTpwajiBHOM cnocctfe npow3-
BOHCTBa HeKOTOpBJX MHCHBIX W3fleJIKM H npOí^yKTOB •

CTeneHB aBTOJiwTwueckmx npoiíeccoB b M¿ice,TaK- 
xe Kan m momght nocojia mhc a (pwc .6) ,TaKJ¡ee vrrpaioT 3Ha- 
HHTejTBHyw poJiB b noTepHx cokob mhc a eo BpCMH HarpeBa. 
Iloflo6HBie,B;axe ToxcjrectBeHHBie bbibosbi npoHCTCKOJOT H3 
$aKTa,iiTo npw TenjioBOM o6pa(5oTKC ñByxcóa3Ho 3aMopoxeH- 
hoto mhc a (pwc .7) , noTepw Beca 6oJi&iue,ueM y Tanoro »ce 
Maca, 3aMopo»ceHHoro 0AH0$a3H0.

Ü3 aaHHBIX C pwC.8 KC HCTaTVipyeM, HTO TCIUIOBBie 

noTepw Beca mhc a B0 3pacTaK)T napajiJien&HO co  CTapocTtro 

JKWBOTHOrO. 3TO MOWHO 0(5'BHCHMTB y * e  W3EeCTHBIM $aKTOM 

Hajiwuwa y 6oJiee CTaporo CKOTa SojiBinero KCJiwuecTBa o jia c- 

THHa, BMecto KOJiareHa. Maco cocepscamee sjiacTWH (He n a - 

romww npw napne KJiew) , eCTecTBeHHc ,co£eparwT MCH&ne BJiarw,

T . e .  noKa3BiBaeT tfoJiBurwe recoBBie noTepw. HanpoTWB,Maco
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M O Jionoro  C K O T a,o<5w ny[om ee K C JiareH O M ,J iym n e CEH3LiEaeT b o -  

^ y , B  p e 3 y j i B T a T e  u e r o , n o T e p n  n p i i  a a p n e  shctiititcjibho  M eH B -  

i m e .  r i o 3 TOMy,flJiH s o c t h x g h h h  t o h  3¡re C T e n e m i  pa3M 5iru eH H 0C -  

T H ,T p e ö y e T C H  ö o J i e e  n p c ^ o J u r a T e j iB H a H  E a p n a  M iica  C T a p o r o  

C K O T a. To KQ  c a u o e  g t h o c h t c h  h k  n e  a p u  e  a m u o  h jih  T y -  

meHHK) M 5 ica .  (  Mh c o  M OJioßHHKa,Ö o j io e  ö o r a T o e  c c e - n m i -  

T eJiB H oíí TKaHBfo -  KOJiareHOMs M03KH0• srap n T B  h o  o n o .c a n C B  3 a -  

T E e p a e n a H M H  n o E e p x H C C T H o r o  c j i c h )  .

K an  BHSHO , neJILIH p n ^  <£aKTOpCE,CEH3aHHLIX C T e x -  

HMKon H a r p e n a , n o s ro T O B K H , T a K x e  k o k  h c b o m c t b o . c o m o t o  

m h ca j h rpaíOT BaacHyto poji&  e  b o s h h k h o e c h h h  b g c o b l i x  m c 6 b -  

ëMHiix n o T e p B  B e c a  mhc a  eo  rpeMH T e n jio E o S  c ö j a ö c T K H .  

B 3awMHHe OTHomeHHfl w c-TaeJiBHoe 3HaijeHHe o t h x  ö a K T o p o E ,  

XOTH OHM BO MHCTHX CJiyqaHX EapBWpyiOT Tí 3OqaCTyT0 6 HBatOT

n p o T n E o p e n n E H M H jTíMeioT c y m e c T E e H H o e  3 H a u e H n e  ~n.i n p a K T H -  

KH h  B c e  x e  noKa3î>iEaioT ijeJiHH p a a  n p a E H j i b h o c t c k  h  x a p a n -  

TepHCTHK,onpaEXíbiEaK)mHX h x  n 3 y y e H H e  c  nenBW  n cJ iy n t íT B  

n p w r o a H H e  ¿u ih  npaKTWKvi p e 3 y H B T a T t r .  iaK TO M  h e j i h g t c h , u t o  

Í5J1H K a jK ß o ro  c o p T a , K J i a c c a  tí K a T e r c p H H  Maca b c 3 mo*a*h o , n y -  

TeM npHMe-HeHMH o n p e n e j ie H H o M  t e xhtíkm no*;roTCBKM ti T e n n o -  

B o ñ  o ß p a ö o T K H , r o E o p w T B  o  6 c J i e e  o n p e ^ e J ie H H t ix -  p o 3 y j i B T a -  

TGJC H3MeHeHHM EeCCBblX M OÓBeMHLIX OTHOmCHTÍIÍ, ” OK0.3aTeJIB~  

CTBOM u eM y  cjiyjKMT H e n a n e K o e  ö y j i y m e e  noJiHCH tí H ; y c T p w a j i H — 

3 a i í M n , T . e .  an T O M a T M 3 a m in  h M exaH H 3aiíH H  n p o n 3 B o ^ c T B a .



EINFLUSS EINIGER FAKTOREN AUF' LEN ERHITZUNG3VERLUST DES

FLEISCHES

SCHLUSSFOLGERUNGEN MIT KURZEN AUSLEGUNGEN

Wie e s  zu e rw a rte n  w a r, d ie  E r h it  zungsm othode d es F l e i s ­

c h e s  h a t o f t  e n ts c h ie d e n e n  E in f l u s s  a u f  den G e w ic h ts v e r lu s t .  Vor 

a l le m , e in e  w ic h t ig e  F e s t s t e l l u n g  i s t  d ie  A ngabe, d a ss  d a s Tempe­

r a t u r b e r e ic h  u n m itte lb a r  b e i  — und ü b e r  7° C a l s  k r i t i s c h e s  B e r e ic h  

b e z e ic h n e t  worden kann; u n te r  und o b e r  d iesem  ä n d e rt s ic h  w e s e n t l ic h  

d e r  Grad und d ie  I n t e n s i t ä t  d er s t r u k t u r e l l e n  F le is c h v e rä n d o ru n g e n  

(Abb. l ) .D a b e i  i s t  f ü r  d ie  P r a x is  e in e  w ic h t ig e  Angabe -  d e r  E in f l u s s  

d os E r h itz u n g s d a u e r s  ä u s s e r t  s ic h  a u f  den E r h it z u n g s v e r lu s t  s t ä r k e r  

au s b e i  T em peraturen  u n te r  dem k r i t i s c h e n  B e r e ic h  und u m g ek eh rt, beim  

E r h itz e n  d es F le is c h e s  b e i  8o°C o d er ü b e r ,  d ie  E r h itz u n g s d a u c r  h a t 

e in e n  g e r in g e r e n  E i n f l u s s .  B ei th e r m is c h e r  B ehandlung im W asser d .h .  

beim  Kochen d es F le is c h e s  m it g rö sse re m  B in d e g e w e b e g o h a lt, h a t d io s o  

F e s t s t e l l u n g  e in e  g e r in g e r e  B ed eu tu n g. R ühm lich d ie  F le is c h s t ü c k e  m it 

g rö sse re m  B in d e g c w o b c g e h a lt, wenn lä n g e r e  Z e i t  im W asser gek o ch t 

w erd en , b e g in n e n  zu q u e l le n  und können d e sh a lb  e in e n  ganz g e r in g e n  

G e w ic h ts v e r lu s t  a u fw e is e n ; beim  genügend la n g e n  Kochen bekommen 

d ie s e  s o g a r  am G ew ich t. D ie se  Angaben ü b e r  d as B este h e n  d e s  k r i ­

t i s c h e n  G re n z b e re ic h e s  in  d e r  F le is c h b e h a n d lu n g  m it hohen - Tem peratu­

re n  s in d  im E in k la n g  m it d e r  E rfa h ru n g  in  d e r  F le i s c h i n d u s t r i e p r a x i s  

da g e w is s e  E r z e u g n is s e  dem so gen an n ten  Brühen bezw . P a s t e u r is ie r e n  

u n te rw o rfe n  werden d .h .e s  w ird  davon Rechnung g e tr a g e n , d a ss  d ie  

k r i t i s c h e  Wärmegrenze n ic h t  ü b e r s c h r i t t e n  w ir d .

Für d ie  H e r s te l lu n g  d es Corned b e e f  und v o r  a lle m  f ü r  d ie  

E rzeu g u n g  d e r  F le is c h e x t r a k t e n  i s t  von Or o s s e r  B edeutung d ie  T a ts a c h e , 

d a ss  d er G e w ic h t s v e r lu s t ,  obwohl b e d in g t ,  u n te r  anderom auch m it d e r
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W assermenge in  d e r  d a s F le is c h  g e k o ch t w ir d , doch m it bestim m ten 

V e r h ä lt n is s e n  F le i s c h :  W asser b e g re n z t  i s t ,  und d as d ie  Erhöhung 

d ie s e s  V e r h ä l t n is s e s  ü b e r  3 :1  bezw . e in e  V erm inderung u n te r  1 :4  

k e in e n  p r a k t is c h e n  E in f l u s s  a u f  den G e w ic h s tv e r lu s t  d es R in d f le is c h ­

e s  a u sü b t (A b b .2 ) . D abei e in  g r ö s s e r e r  G eh a lt d er M uskelgew ebe 

e r g i b t  v e r h ä lt n is m ä s s ig  e in e n  h ö h eren  G e w ic h ts v e r lu s t  b e i  einem  

V e r h ä l t n is  ü b e r  3 : 1 ,  während e in e  g r ö s s e r e  Menge d es B indegew ebes 

den E in f l u s s  a u f  e in e n  v e r h ä lt n is m ä s s ig  g e r in g e r e n  G e w ic h ts v e r lu s t , h a t 

s o g a r  wenn d as V e r h ä l t n is  n i e d r i g e r  i s  a l s  1 : 4 .  Zu a n a lo g e n  S c h lu s s ­

fo lg e r u n g e n  kommt man auch m it d e r  I n t e r p r e t a t i o n  u n s e r e r  R e s u lta te  

ü b e r  don E in f l u s s  von B o u llio n k o n z e n tr a t io n  a u f  den L r h it z u n g s v e r lu s t  

d es F le is c h e s  (Abb. 3 ) .

Durch v e r g le ic h e n d e  U n tersu ch u n gen  mit den g e b r ä u c h lic h s te n  

Methoden d e r  te rm is c h e n  F lc is c h b o h a n d lu n g  d ie  in  d e r  I n d u s t r ie p r a x is  

angew endet w erd en , kommen w ir  zu e in e r  F e s t s t e l l u n g ,  d a ss  d as R ö sten  

m it F e t t  den g e r in g s t e n  G e w ic h t s v e r lu s t ,  wenn d as F le is c h  v o r h e r  m it 

E ie w e i s s t o f f e n  b e h a n d e lt  w a r, und den g r ö s s te n  G e w ic h ts v e r lu s t  beim  

Kochen im W asser e r g i b t  ( T a f .  l ) .  Es i s t  d e sh a lb  v e r s t ä n d l i c h  warum 

d io  h in t e r e n  V i e r t e l ,  d ie  v e r h ä lt n is m ä s s ig  w en ig  B indegew ebe e n t h a l­

t e n ,  r e g e lm ä s s ig  e in e n  h öh eren  E r h i t z u n g s v e r lu s t , ohne R ü c k s ic h t  a u f  

d ie  E rw ärm ungsart a u fw e is e n . J e d e n f a l ls  i s t  auch d ie s  i n t e r e s s a n t ,  

d a ss  das F le is c h  m it g e rin g e rem  G e h a lt d es in to rra u sk u lä re n -u n d  in ­

tra m u sk u lä re n  F e t t e s  g r ö s s e r e n  G e w ic h ts v e r lu s t  a u fw o is t  a l s  das 

m agere. D ie s  b e s t ä t i g t ,  d a s s  u n te r  d e r  W irkung d e r  hohen Tem peratu­

r e n  d ie  E iw e is s g e r in n u n g  e n t s t e h t  d . h . e s  b i l d e t  s ic h  e in e  S c h u tz ­

s c h ic h t e  a u f  d e r  F lc i s c h o b c r f l ä c h c , d urch  d ie  d as gcsch m olzon e 

F e t t  in  d ie  ä u s s e r e  Umgebung d u r c h r in n t .

Der E in f l u s s  d e r  V o r b e r o itu n ^ s a r t  f ü r  d ie  H itzcb o h a n d lu n g  

d e s  F l e i s c h e s ,  w ie ,  w ir  c s  g e se h e n  h ab en , i s t  von m ehreren F a k to re n
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a u f  d ie  M inderung d es E r h it z u n g s v e r lu s t e s  kommt i n t e n s i o v e r  h e i  d er 

m ild e re n  a l s  h e i  d e r  s tä r k e r e n  H itzo b e L a n d lu n g  »um A usd ru ck  (Ahh. 4 )-  

D araus kann man se h r  w e r t v o l le  D aten f ü r  d ie  A u s a r b e itu n g  d e r  e n ts p r e ­

chenden' T ech n ik  d es F lo is c h b la n c h iu r c n s  in  d e r  P ro d u k tio n  e in e r  

R eih e von E rz e u g n is s e n  h e r a u s z ie h e n . E b e n f a l ls  auch b ed eu ten d  h ö h e re r  

E r h it z u n g s v e r lu s t  d e r  F lc is c h s t ü c k c  d io  q u er a u f  den M u s k o lfa s o r-  

r ic h tu n g  g e s c h n it t e n  s in d  (a b b . 5) h a t ohne Z w e ife l  e in e  B edeutung 

f ü r  d io  Q u a l i t ä t  und Geschm ack d e r  F le is c h e r z e u g n is s e  w ie G u la sc h , 

K a io p s  — K on zerven  und ä h n l ic h e r  E r z e u g n is s e .  D ie se  T a tsa c h e  hau in  

d e r  P r a x is  d e r  ju g o s la w is c h e n  F le is c h i n d u s t r i e  e in e n  bed euten d en  

B e i t r a g  f ü r  e in e  r i c h t i g e r e  und b e s s e r  k o n t r o l l i e r b a r e ,  d .h .  e in e  

mehr i n d u s t r i e l l e  E rzeugungsm ethode e i n i g e r  F le is c h e r z e u g n is s e  ge­

geb en .

Der Grad d e r  a u t c l i t i s c h e n  V orgänge im F le is c h e  w e lc h e s  

man d e r  te rm is c h e n  B eh and lung u n t e r z i e h t , w ie  auch d e r  M om ent'der 

F lo is c h s a lz u n g  (Abb. 6) s p ie le n  e b e n f a l l s  e in e  w ic h t ig e  R o lle  beim  

F l o i s c h s a f t v e r l u s t c  während d e r  E r h itz u n g . A e h n lic h c , g e ra d e  id e n t is c h e  

S c h lu s s fo lg e r u n g e n  gehen a u s d e r  T a tsa c h e  h e r v o r ,  d a s s  man m it H itz ­

ebeh an d lu n g d es z w o i f a s ig  -  g e fr o r e n e n  F le is c h e s  (Abb. 7 )  höh ere  

G ew ich ts V e r lu s t e  a l s  beim  e i n f a s i g  -  g e fr o r e n e n , e r r e i c h t .

Aus den Angabon Abb. 8 ,wurde f e s t g o s t e l l t , d a s s  d er E r h it z u n g s v e r lu s t  

p a r a l l e l  m it dem T i e r a l t e r  s t e i g t .  D ie s  kann man m it b e k a n n te r  

T a ts a c h e , d a s s  b e i  den ä l t e r e n  T io rc n  e in  g r ö s s e r e r  G e h a lt von 

E l a s t i n  ah S t e l l e  K olagon  e n t h a lt e n  i s t ,  e r k lä r e n .  Das F le is c h  m it 

E la s t i n g e h a l t  (beim  Kochen g ib t  e s  k e in e n  Leim ) v e r s t ä n d l i c h  e n t h ä lt  

w e n ig e r  F e u c h t ig k e i t ,  d .h .  w e is t  g r ö s s e r e n  G e w ic h ts v e r lu s t  a u f .  Im 

G e g e n te il  d as F le is c h  d o r jun gen  T ie r e ,  r e i c h  an K o la g e n , b in d e t  

b e s s e r  d a s W asser und a l s  R e s u lta t  d e sse n  s in d  d ie  V e r lu s t e  beim 

Kochen g e r in g e r .  Um den g le ic h e n  Grad d o r F le is c h e r w e ic h u n g  zu 

o r z io le n  muss man v i e l  lä n g e r  das F le is c h  d e r  ä l t e r e n  a l s  jun gen
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T ie r e  k o ch e n . D a sse lb e  g i l t  auch f ü r  d as R o sten  Lozw. d as B ra ten  

dos F l e i s c h e s .  (M it K o la g e n , Binde ge-wo he r e i c h l i c h e s  F le is c h  d er 

jun gen  T ie r e  kann w ie  g e r ö s t e t  so auch g e h ra te n  werdem ohne G efah r 

e i n e s .V e r l u s t e s  an Z ä r t l i c h k e i t  d es F l e i s c h e s . ) .

Wie man a ls o  s ie h t  e in e  gan ze R eih e von F a k to r e n , gebunden 

m it d e r  E r h itz in g s tu n d  V o r h e r e itu n g s te c h n ik ,  w ie  auch d ie  B e s c h a f­

f e n h e i t  d es F le is c h e s  s e l b s t ,  s p i e l t  e in e  g r o s s e  R o lle  beim  E n tste h e n  

d e r  G ew ich ts -  und V o lu m cn v c rlu ste  d os F le is c h e s  während d e r  th e rm isc h e n  

B eh an d lun g. G e g e n s e it ig e s  V e r h ä l t n i s  und e in z e ln e  B ed eu tu n g d i e s e r  

F a k to re n , obwohl v a r i a b i l  und n ic h t  s e l t e n  w ie d e r s p r e c h e n d ,s in d  von 

w e s e n t l ic h e r  W ic h t ig k e it  f ü r  d ie  P r a x is  und z e ig e n  n ic h ts d e s to w e n ig e r  

genügend R e g e lm ä s s ig k e it  und E ig e n s c h a f t e n ,  d ie  d as Studium  d ie s e r  

F a k to r e n , m it d er A b s ic h t  in  -dur P r a x is  anwendbare R e s u lt a t e  zu 

e r z i e l e n ,  b e r e c h t ig e n .  D ie T a ts a c h e , d a ss  f ü r  je d e  K la s s e  und Ka­

t e g o r i e  d es F le is c h e s  d ie  M ö g lic h k e it  b e s t e h t ,  m it b e stim m te r V o r-  

b u r e itu n ^ s to c h n ik  und th e r m is c h e r  B eh an d lu n g,ü b ^ r n äh er d e f i n i e r t e  

W erte d o r G ew ich ts — und Volumen V e r h ä lt n is s e  sp rech en  zu ken n en , 

i s t  e in  B e w e is , d a ss  e in e  vollkom m ene I n d u s t r i a l i s i e r u n g  d .h .  d io  

A u to m a tis ie ru n g  und M e c h a n is ie ru n g  d e r  P r o d u k tio n , f a l l s  d ie  F l c i s c h -  

v e r a r b e it u n g  in  F ra ge  s t e h t ,  n ic h t  mehr d ie  Sache e in e r  w e ite n  Z uku n ft

i s t
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— Comme on p o u v a it  s ' y  a t t e n d r e ,  l a  m aniéré dont on 

c h a u ffe  l a  v ia n d e  p e u t a v o i r  une in f lu e n c e  d é c i s i v e  s u r  l a  p e r te  

en p o id s .  La p re m iè re  c o n s t a t io n  im p o rta n te  e s t  c e l l e  que l e  d o-
O

mainc d es te m p e r a tu r e s , im m édiatem ent a u te u r  e t  a u -d e s so u s  de 7° 

p e u t ê t r e  in d iq u e  comme domaine c r i t i q u e ,  a u -d e so u s  e t  a u -d e s s u s  

d u qu el l e  d e g ré  e t  l ' i n t e n s i t é  d es changem ents s t r u c t u r e l l e s  chan­

g e n t e s s e n t ie l le m e n t  ( f i g .  l ) .  En o u tr e  -  e t  c ' e s t  une donnée im­

p o r ta n te  p o u r l a  p r a t iq u e  -  l ' i n f l u e n c e  do l a  durée de l a  c h a u ffe  

su r  l a  p e r t e  en p o id s  de l a  v ia n d e  e s t  p lu s  exprim ée aux tem p éra tu r 

a u -d e s so u s  du domaine c r i t i q u e ,  e t  in v e rse m e n t, en c h a u ffa n t  l a  v i ­

ande à 8o°C ou a u - d e s s u s , l a  d u rée de l a  c h a u ffe  a une in f lu e n c e  

m o in d re. P o u rta n t l o r s  du tr a ite m e n t  th erm iq u e de l a  v ia n d e  dans 

l ' e a u ,  c ' e s t  à d ir e  l o r s  do l a  c u is s o n  de d ’ une v ia n d e  q u i c o n t i ­

e n t a s s e z  de t i s s u s  c o n n e c t i f s ,  c e t t e  c o n s t a t io n  n e s t  p a s  d une 

t e l l o  im p o rta n c e . C 'e s t  à d ir e  U s  m orceaux de v ia n u c  co n te n a n t 

p lu s  do t i s s u s  c o n n e c t i f s ,  en c u is a n t  p lu s  lo n gtem p s dans l ' e a u ,  

commencent a g o n f le r  e t  p eu ven t m ontrer une to u te  p e t i t e  p e r t e  en 

p o id s ,  e t  s i  l a  c u is s o n  e s t  su ffisam m en t lo n g u e , i l s  p eu ven t meme 

g a g n er en p o id s .  Ces d onnées su r l e  domaine l i m i t e  c r i t i q u e  dans 

l e  t r a ite m e n t  de l a  v ia n d e  p a r  do h a u te s  te m p é ra tu re s  co n co rd en t 

aux e x p é r ie n c e s  de l a  p r a t iq u e  de l ' i n d u s t r i e  de l a  v ia n d e ,  où 

c e r t a i n e s  p r o d u it s  so n t soum is à l a  c u is s o n  dans l ' e a u ,  c e s t  à 

d ir e  à l a  p a s t e u r i s a t i o n ,  donc en f a i t  a t t e n t io n  à ne p a s d é p a sse r  

l e s  l i m i t e s  c r i t i q u e s  de l a  c h a u f fe .
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Dans l a  p r o d u c tio n  du corn^d b e e f ,  o t  s u r to u t  dans l a  

p r o d u c t io n  de l ' e x t r a i t  de v ia n d e ,  l e  f a i t  ae  l a  p e r t e  en p o id s  

de l a  v ia n d e ,  q u o iq u ’ on fo n c t io n  de c e r t a i n e s  c o n d it io n s  e t  notam­

ment de l a  q u a n t it é  d 'e a u  où l a  v ia n d e  e s t  c u i t e ,  e s t  t r è s  im por­

ta n t  m ais i l  e s t  a u s s i  en fo n c t io n  du r a p p o rt  v ia n d e  -  e a u . L 'a u g ­

m e n ta tio n  de ce  r a p p o r t  à p lu s  do 3:1>  eu b ie n  sa  d im in u tio n  à 

m oins de 1 :4 »  n 'a  p a s d 'i n f lu e n c e  p r a q t iq u c  su r  l a  v a le u r  de l a  

p e r t e  un p o id s  de l a  v ia n d e  do b o e u f c h a u ffé e  ( f i g .  2 ) . En p lu s ,  

un co n ten u  p lu s  grand  de t i s s u s  m u s c u la ir e s  donne p r o p o r t io n n e l le ­

ment de p lu s  g ra n d es  v a le u r s  de p e r t e  en p o id s  dans l e  r a p p o rt  3 :1  

t a n d is  q u 'u n e  p lu s  gran d e q u a n t ité  de t i s s u s  c o n n e c t i f s  s c  r e f l è t e  

dans une p e r t e  en p o id s  p r o p o r tio n n e lle m e n t p lu s  p e t i t e  meme s i  ce 

ra p p o r t  e s t  a u -d e s s o u s  de 1 : 4 .  Dos c o n c lu s io n s  a n a lo g u e s  r e s s o r t e n t  

a u s s i  de l ' i n t e r p r é t a t i o n  de nos r é s u l t a t s  su r  l ' i n f l u e n c e  de l a  

c o n c e n t r a t io n  du b o u i l lo n  s u r  l a  p e r t e  en p o id s  thorm iquo de l a  

v ia n d e  ( f i g .  3 ) .

P a r  une é tu d e  c o m p a ra tiv e s  d es m éthodes l e s  p lu s  co u ran ­

t e s  du t r a itm e n t  th erm ique de l a  v ia n d e ,  a p p liq u é s  dans l a  p r a t i ­

que de l ' i n d u s t r i e ,  nous sommes a r r i v é s  à l a  c o n c lu s io n  que l a  

p o r te  en p o id s  e t  l a  m oindre l o r s  de l a  f r i t u r e ,  dans l e  sa in d o u x , 

de l a  v ia n d e  t r a i t é e  p ré a la b le m e n t p a r  d e s  p r o t é in e s ,  e t  q u 'e l l e  e s t  

l a  p lu s  gran d e l o r s  de l a  c u is s o n  dans l 'e a u  ( f i g .  l )  I l  e s t  to u t  

à f a i t  c o m p ré h e n sib le  que l e s  q u a r ts  a r r i è r e  -  co n te n a n t r e la t iv e m e n t  

p e u t de t i s s u s  c o n n e c t i f s  -  fo n t  r é g u liè r e m e n t  p ro u ve  de p lu s  

gran d e p e r t e s  en p o id s  th e rm iq u e s , sa n s é g a rd s  à l a  m anière do 

c h a u f f e .  I l  e s t  t o u t e f o i s  i n t é r e s s a n t  à s i g n a le r  que l a  v ia n d e  

co n te n a n t p lu s  de g r a i s s e  in te r m u s c u la ir o  e t  in t r a m u s c u la ir e ,  

p e rd  d a v a n ta g e  en p o id s ,  l o r s  de l a  c u is s o n  en g r a i s s e  que l a  

v ia n d e  m a ig re . C e c i in d iq u e  que so u s l ' i n f l u e n c e  de h a u te s  tem -
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p é r a t u r e s  l e s  p r o t é in e s  se  c o a g u lo n t ,  donc c r é e n t  une ccu ch e p ro ­

t e c t r i c e  à l a  s u r fa c e  de l a  v ia n d e ,  p o u rta n t à t r a v e r s  c e t t e  co ­

uch e l a  g r a i s s e  fondue coul^  to u t  de meme dans l e  m ilie u  a m b ian t.

En ce q u i co n cern e  l ' i n f l u e n c e  u.o l a  p r é p a r a t io n  de l a  

v ia n d e  p o u r l e  t r a ite m e n t  th e rm iq u e , nous avon s vu que p lu s i e u r s  

f a c t e u r s  y  jo u e n t un r ô l e .  Tout d 'a b o rd  l 'im p o r t a n c e  de l a  dimen­

s io n  de l a  p iè c e  de l a  v ia n d e , c ' e s t  à d ir e  son in f lu e n c o  su r  

l 'a m o in d r is s e m e n t  de l a  p e r t e  en p o id s  e s t  p lu s  s e n s ib le  l o r s  

d es sy stè m e s m oins r ig o u r e u x  du tr a ite m e n t  th erm iqu e que l o r s  

d es ré g im e s  r ig o u r e u x  ( f i g .  4 ) .  Donc nous pouvons en t i r e r  des 

c o n c lu s io n s  p r é c ie u s e s  p o u r l 'é l a b o r a t i o n  de l a  te c h n iq u e  au 

b la n c h is s a g e  de l a  v ia n d e  dans l e  p r o c e s s u s  do p r o d u c t io n  d 'u n e  

s u i t e  de p r o d u it s .  De meme l a  p e r t e  v,n p o id s  l o r s  do l a  c h a u f fe ,  

q u i e s t  c o n s id é ra b le m e n t p lu s  gran d e lo r s q u e  l a  v ia n d e  e s t  découpée 

p e r p e n d ic u la ir e m e n t au s^ns d es f i b r e s  m u s c u la ir e s  ( f i g .  5 ) ,  a son 

im p o rta n ce  pour l a  q u a l i t é  e t  l e  go û t d es p r o d u it s  de v ia n d e ,  t e l s  que 

l e s  c o n s e r v a s  de g c u la c h  ou l e s  c o n s e r v a s  xo  k a lo p s  e t  s i m i l a i r e s .

Ce f a i t  a donné dans l a  p r a t iq u e  de l ' i n d u s t r i e  en Y o u g o s la v ie  

une c o n t r ib u t io n  c o n s id é r a b le  à unv, 1 r é d u c t io n  p lu s  r é g le m e n ta ir e  

e t  m ieux c o n t r ô lé e ,  -  donc p lu s  i n d u s t r i a l i s é e  -  de c e r t a i n s  p ro ­

d u it s  de v ia n d e .

Le d e g ré  des p r o c e s s u s  a u t o l i t h i q u e s  dans l a  v ia n d e  

soum ise au t r a ite m e n t  th erm iqu e a i n s i  que l v  moments de l a  s a l a ­

is o n  ( f i g .  6) jo u a n t ég alem en t un r ô l e  c o n s id é r a b le  dans l e s  p e r ­

t e s  en ju s  de v ia n d e  l o r s  de l a  c h a u f f e .  Des c o n s t a t io n s  a n a lo g u e s , 

ou m ieux id e n t iq u e s ,  p ro v ie n n e n t du f a i t  que l e  t r a ite m e n t  th e rm i­

que de l a  v ia n d e  c o n g e lé e  en deux p h a se s  ( f i g .  7 )  donne de p lu s  

g ra n d es  p e r t e s  en p o id s  que l a  v ia n d e  c o n g e lé e  en une p h a s e .
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L e s  données d e là  f i g .  8 p e rm e tte n t de c o n s t a t e r  que l a  

p e r t e  en p o id s  th erm iq u e augm ente p a r a llè le m e n t  ave»  l ' â g e  de l a  

b e t c .  C e c i p e u t b e x p liq u e r  p a r  l e  f a i t  n o t o ir e  do l a  p ré s e n c e  

en p lu s  gran d e q u a n t i t é  d 'é l a s t i n e  -  au  l i e u  du c o lla g o n o  -  dans 

l a  v ia n d e  d e s  b ê t e s  p lu s  v i e i l l e s .  La v ia n d e  q u i c o n t ie n t  de l ' é l a s -  

t in o  (q u i ne donne p a s l a  c o l l e  a p r è s  c u is s o n )  c o n s e r v e  évidemment 

m oins d h u m id ité , donc f a i t  p re u v e  d 'u n e  p lu s  gran d e p e r t e  en p o id s .  

Au c o n t r a ir e  l a  v ia n d e  p lu s  r i c h e  on c o l la g è n e  d es b ê t e s  je u n e s  

l i e  p lu s  d eau  e t  l e  r é s u l t a t  on e s t  une m oindre p o r to  en c u is s o n . 

P o u r a r r i v e r  au même d e g ré  de ra m o lliss o m o n t i l  f a u t  c u ir e  beaucoup 

p lu s  lo n gcm en et l a  v ia n d e  d e s  b ê t e s  p lu s  v i e i l l e s  que c e l l e  dos 

b ê t e s  jo u n o s . C e c i  v a u t  égalem en t p o u r l a  f r i t u r e  ou l o  r ô t i  do 

l a  v ia n d e . (La v ia n d e  d e s  b ê t e s  p lu s  je u n e s ,  p lu s  r i c h e  en c o l ­

la g è n e ,  en  t i s s u s  c o n n o c t i f s ,  p e u t ê t r e  soum ise à l a  c u is s o n  ou 

a l a  f r i t u r e  sa n s  d a n g er do r a c o r n is s e m e n t) .

Comme on l o  v o i t  to u te  une s u i t o  de f a c t e u r s ,  se  r a p p o r ta n t  

a l a  to c h n iq u e  de c h a u f f e ,  à l a  te c h n iq u e  de p r é p a r a t io n  e t  aux „■ . 

q u a l i t é s  de l a  v ia n d e  meme, jo u e  un r ô le  im p o rta n t dans l 'a p p a r i t i o n  

dos p e r t e s  en p o id s  o t  on volum e de l a  v ia n d e  l o r s  du tr a ito m e n t  

th e rm iq u e . La c o r r é l a t i o n  e t  l 'im p o r t a n c e  i n d i v i d u e l l e  de c e s  f a c ­

t e u r s ,  qu o iq u e v a r i a b l e s  e t  p a r f o i s  même c o n t r a d i c t o i r e s ,  so n t 

d une im p o rta n ce  e s s e n t i e l l e  pou r l a  p r a t iq u e  o t m a n ife s te n t  p o u r­

t a n t ,  a s s c 2 do r é g u l a r i t é  e t  de c a r a c t é r i s t i q u e s  q u i j u s t i f i e n t  

l e u r  é tu d e  dans l e  but d 'a r r i v e r  aux r é s u l t a t s  u t i l i s a b l e s  dans 

l a  p r a t i q u e .  Lo f a i t  q u ' i l  s o i t  p o s s ib lo  de p a r l e r ,  p o u r chacun^ 

dos c la s s o s  e t  d os c a t é g o r i e s  de v ia n d o , a v e c  une te c h n iq u e  d é t e r ­

minée de p r é p a r a t io n  e t  du tr a ito m e n t  th e rm iq u e , d os v a le u r s  d é f i ­

n i e s ,  a p p ro x im a tiv em en t d es changem ents dos r e l a t i o n s  du p o id s  e t  du 

volum o, e s t  l a  p re u v e  q u 'u n o  i n d u s t r i a l i s a t i o n  c o m p lè te , c ' e s t  à



- 5 -

? 1 a u to m a t is a t io n  o t l a  m é c a n is a tio n  de l a  p ro d u c tio n *  n 'e s t  

1  u f f a i r o  d un a v e n ir  l o i n t a i n  morne quand i l  s ' a g i t  do l a

p r o d u c t io n  de l a  v ia n d e


