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Background
P r o c e s s e d  m e a t  p r o d u c t s  a r e  i m p o r t a n t  s o u r c e s  o f  p r o t e i n s  i n  h u m a n  n u t r i t i o n .  S u c h  c o m p o s i t e  m e a t  p r o d u c t s  a r e  o f t e n  p r e p a r e d  f r o m  c u t s  h i g h  

> n  c o n n e c t i v e  t i s s u e .  T h e  l e v e l s  a n d  t y p e  o f  s p e c i f i c  n o  m u s c l e  a n i m a l  p r o t e i n  i n g r e d i e n t s  u s e d  t o  f o r m u l a t e  s u c h  p r o d u c t s ,  h o w e v e r ,  v a r y  g r e a t l y ,  
r e s u l t i n g  i n  w i d e  v a r i a t i o n s  i n  t h e i r  p r o t e i n  q u a l i t y  a n d  n u t r i t i v e  v a l u e .  T h e r e f o r e ,  a n  a c c u r a t e  a s s e s s m e n t  o f  t h e  a m o u n t s  o f  t h e s e  p r o t e i n s  i s  e s s e n t i a l  
f o r  c o n s u m e r  i n f o r m a t i o n ,  r e g u l a t o r y  p u r p o s e s  a n d  i n t e r n a t i o n a l  t r a d e  ( Z A R K A D A S  e t  a l . ,  1 9 9 3 ) .  I t  h a s  g e n e r a l l y  b e e n  r e c o g n i z e d  t h a t  i n e x p e n s i v e  
c u t s  o f  m e a t  a n d  m e a t  b y - p r o d u c t s  h i g h  i n  c o n n e c t i v e  t i s s u e  h a v e  r e l a t i v e l y  p o o r  b i o l o g i c a l  v a l u e .  C h e m i c a l  d e t e r m i n a t i o n  o f  c o l l a g e n  i n  c o m p o s i t e  
m e a t s  c a n  b e  e m p l o y e d  t o  p r o v i d e  a  r a p i d  e s t i m a t i o n  o f  p r o t e i n  q u a l i t y  ( Z A R K A D A S  e t  a h ,  1 9 9 3 ;  E L ,  1 9 9 5 ) .  C o l l a g e n  c o n t e n t  w a s  h i g h l y  n e g a t i v e l y  
c o r r e l a t e d  t o  e s s e n t i a l  a m i n o  a c i d  c o n t e n t  a n d  r a t  P E R  w i t h  c o r r e l a t i o n  c o e f f i c i e n t s  o f  - 0 . 9 9  a n d  - 0 . 9 8 ,  r e s p e c t i v e l y  ( L E E  e t  a h ,  1 9 7 8 ) .  C o l l a g e n  i s  

\  a n  i n c o m p l e t e  p r o t e i n .  T h e  v a l u e  o f  c o l l a g e n  a s  h u m a n  f o o d  i s  l i m i t e d  b e c a u s e  o f  i t s  l o w  a m i n o  a c i d  b a l a n c e ,  b e i n g  l o w  i n  m e t h i o n i n e  a n d  d e v o i d  o f
t r y p t o p h a n  ( R A O  &  H E N R I C K S O N ,  1 9 8 3 ) .  R e g u l a t i o n s  r e s t r i c t i n g  c o l l a g e n o u s  c o n n e c t i v e  t i s s u e  a m o u n t s  i n  m e a t  p r o d u c t s  h a v e  a l r e a d y  b e e n  i n  f o r c e  
f o r  s o m e  y e a r s  i n  s o m e  c o u n t r i e s .  S o m e  o f  t h e m  l i m i t  t h e  c o n n e c t i v e  t i s s u e  p r o t e i n  f r a c t i o n  o f  t o t a l  ( c r u d e )  p r o t e i n  c o n t e n t ,  w h i l e  o t h e r s  r e s t r i c t  t h e  
P r o p o r t i o n  o f  c o n n e c t i v e  t i s s u e  p r o t e i n  o f  t o t a l  ( c r u d e )  m e a t  p r o t e i n  c o n t e n t ;  l i m i t s  d e p e n d  o n  t h e  p a r t i c u l a r  t y p e  o f  p r o d u c t .  T h e  d e t e r m i n a t i o n  o f  t h e  
c o n n e c t i v e  t i s s u e  n i t r o g e n  c o n t e n t  i s  b a s e d  o n  c h e m i c a l  a n a l y s i s  o f  4 - h y d r o x y p r o l i n e ,  t h e  c h a r a c t e r i s t i c  a m i n o  a c i d  c o n t a i n e d  i n  t h e  m o s t  i m p o r t a n t  
c o n n e c t i v e  t i s s u e  p r o t e i n s ,  c o l l a g e n  a n d  e l a s t i n .  S a u s a g e  m a n u f a c t u r e s  p r e s e n t l y  u s e  m e a t  c o n t a i n i n g  l a r g e  q u a n t i t i e s  o f  c o n n e c t i v e  t i s s u e  ( c o l l a g e n )  t o  
r e d u c e  p r o c e s s i n g  c o s t s .  H o w e v e r ,  f u n c t i o n a l  p r o p e r t i e s  s u c h  a s  t h e r m a l  s h r i n k a g e  a n d  g e l a t i n i z a t i o n  m a k e  t h e  c o l l a g e n  a d d i t i v e  l e v e l s  i n  a  f o o d  c r i t i c a l .  
T h e  s a u s a g e  p r o d u c t s  r e g u l a t i o n s  a l l o w  t h e  a d d i t i o n  o f  u p  t o  1 0 %  o f  s k i n ,  r i n d ,  t e n d o n ,  a n d  o f f a l  s u c h  a s  b r a i n ,  l i v e r ,  h e a r t ,  s t o m a c h ,  t o n g u e ,  k i d n e y ,  
b o n e  m a r r o w  i n  s a u s a g e s  a s  h o t  d o g s ;  t h e r e f o r e ,  i t  c a n n o t  b e  a d d e d  t o  f r a n k f u r t e r s  a n d  w i e n e r s  ( B R A S I L ,  2 0 0 0 ) .  C o l l a g e n  c o n t e n t  r a n g e s  f r o m  9 0 %  i n  

^  t e n d o n ,  t o  a b o u t  2 %  i n  m o s t  l e a n  m e a t  a n d  t o  l e s s  t h a n  1 %  i n  l i v e r  ( B A I L E Y  &  L I G H T ,  1 9 8 9 ) .

Objectives
D e t e r m i n e  t h e  e f f e c t  o f  l e v e l s  5 ,  1 0  a n d  1 5 %  c o m m e r c i a l  b e e f  ( e p i m y s i u m / p e r i m y s i u m )  a n d  p o r k  ( r i n d )  c o n n e c t i v e  t i s s u e s  r e p l a c e m e n t  o n  

c h e m i c a l  c o m p o s i t i o n ,  p H ,  c o l l a g e n o u s  c o n n e c t i v e  t i s s u e  p r o t e i n  a n d  e m u l s i o n  s t a b i l i t y  o f  L y o n e r  t y p e  s a u s a g e s .

M e t h o d s
Lyoner sausage manufacture: f r e s h  b e e f  c o n n e c t i v e  t i s s u e  ( B C T )  c o n t a i n i n g  b o t h  e p i m y s i u m  a n d  p e r y m i s i u m  w a s  r e m o v e d  f r o m  c o m m e r c i a l  b o v i n e  

b i n d  m u s c l e s  f r o m  a  p a c k i n g  p l a n t  t h a t  u t i l i z e d  S k y n e r  m a c h i n e  7 6 0 0  ( T o w s e n d ) .  T h e  B C T  w a s  p a c k a g e d  i n  v a c u u m  p l a s t i c  b a g s ,  f r o z e n  a t  - 1 8 ° C  a n d  
g r i n d e d  ( 8 m m  p l a t e )  i n  a  f r o z e n  s t a t e .  T h e  c o m m e r c i a l  p o r k  r i n d  w a s  c o o k e d  i n  w a t e r  ( C P R )  a n d  c h o p p e d  i n  c u t t e r .  T h e  f o r m u l a t i o n  o f  t h e  c o n t r o l  L y o n e r  
t y p e  s a u s a g e  ( 8 K g  e a c h  b a t c h )  c o n s i s t e d  o f  4 1 . 1 %  b e e f ,  1 2 . 5 %  m e c h a n i c a l l y  d e b o n e d  p o u l t r y  m e a t ,  1 9 . 1 %  p o r k  b a c k f a t ,  1 8 . 4 %  c r u s h e d  i c e ,  4 %  t e x t u r e d  
s ° y  p r o t e i n  c o n c e n t r a t e  ( P r o t e i m a x  T R - 1 2 0 ) ,  1 . 5 %  s a l t ,  0 . 0 1 5 %  s o d i u m  n i t r i t e ,  0 . 3 %  s o d i u m  t r i p o l y p h o s p h a t e ,  0 . 0 5 %  s o d i u m  e r y t h o r b a t e ,  1 %  s p i c e s  a n d  

v  2 %  m a n i o c  s t a r c h .  T h e  s e v e n  f o r m u l a t i o n s  c o n t a i n i n g  0 %  ( c o n t r o l ) ;  5 % ;  1 0 %  a n d  1 5 %  B C T  o r  C P R  w e r e  a d j u s t e d  t o  2 0 %  f a t  i n  t h e  f i n a l  p r o d u c t ,  a l t e r i n g
*  b e e f ,  i C e  a n d  b a c k f a t .  C P R  o r  B C T  w e r e  a d d e d  w i t h  l e a n  b e e f  a t  t h e  b e g i n n i n g  o f  t h e  c u t t e r ’ s  p r o c e s s .  T h e  p r o d u c t s  w e r e  p r e p a r e d  i n  t h e  M e a t  T e c h n o l o g y

C e n t r e  o f  t h e  I n s t i t u t e  o f  F o o d  T e c h n o l o g y  a c c o r d i n g  t o  i n d u s t r i a l  s t a n d a r d s .  T h e  b a t t e r  w a s  s t u f f e d  i n t o  6 0  m m  c a s i n g s  ( C a s e T e c h  -  K  p l u s )  a n d  t h e r m a l l y  
P r o c e s s e d  t o  7 2 ° C  i n t e r n a l  t e m p e r a t u r e .  Physico-chemical analysis; m o i s t u r e ,  p r o t e i n  ( K j e l d a h l  m e t h o d ,  f a c t o r  6 . 2 5 ) ,  f a t  ( d i e t h y l  e t h e r  e x t r a c t a b l e )  a n d  a s h  
c ° n t e n t s  w e r e  d e t e r m i n e d  i n  d u p l i c a t e  f o l l o w i n g  t h e  I N S T I T U T O  A D O L F O  L U T Z  ( 1 9 8 5 )  p r o c e d u r e s .  D u p l i c a t e  p H  r e a d i n g s  o f  r a w  b a t t e r ,  c o o k e d  L y o n e r  
a n d  s t e r i l i z e d  p r o d u c t s  w e r e  t a k e n  w i t h  a  s p e a r - t i p  e l e c t r o d e  a t t a c h e d  t o  H A N N A  H I 9 3 2 1  m i c r o p r o c e s s o r  p H - m e t e r .  H y d r o x y p r o l i n e  a n a l y s i s  w a s  c a r r i e d  
o u t  a c c o r d i n g  t o  t h e  m e t h o d  d e s c r i b e d  b y  A O A C  ( 1 9 9 5 ) .  H y d r o x y p r o l i n e  i s  q u a n t i t a t i v e l y  d e t e r m i n e d  a s  m e a s u r e  o f  c o l a g e n o u s  m a t e r i a l .  C o l l a g e n o u s  
c ° n n e c t i v e  t i s s u e  c o n t a i n s  1 2 , 5 %  h y d r o x y p r o l i n e  w h e n  n i t r o g e n - t o - p r o t e i n  f a c t o r  o f  6 . 2 5  i s  u s e d .  Emulsion stability: r e p o r t e d  a s  p e r c e n t  f a t  a n d  g e l a t i n  
l e a s e d  f r o m  s t e r i l i z e d  c a n s  a t  1 2 1 ° C  ( - 1 5 0 g  c y l i n d r i c a l  c a n s ,  n o m i n a l  p r o c e s s  v a l u e  F 0  =  6 . 4 1 ) .  Statistical analysis: a l l  d a t a  u n d e r w e n t  a n a l y s i s  o f  v a r i a n c e  
( A N O V A )  a n d  T u k e y ’ s  T e s t  t o  d e t e r m i n e  d i f f e r e n c e s  ( p < 0 . 0 5 )  b e t w e e n  p a i r s  o f  m e a n s ,  u s i n g  G r a p h P a d  I n S t a t  t m ,  C o p y r i g h t  1 9 9 0 - 1 9 9 3 ,  V 2 . 0 1 .

|  Results and Discussion
T h e  p o r k  r i n d  a b s o r b e d  7 . 1 %  w a t e r  i n  c o o k i n g  p r o c e s s  a n d  r e s u l t e d  i n  a  f i n a l  c h e m i c a l  c o m p o s i t i o n  o f  5 2 . 7 %  m o i s t u r e ,  2 2 . 0 %  p r o t e i n ,  2 4 . 9 %  f a t ,  

° - 2 %  a s h ,  2 . 3 7 %  4 - h y d r o x y p r o l i n e ,  1 8 . 9 %  c o l l a g e n o u s  c o n n e c t i v e  t i s s u e  ( C C T )  a n d  8 5 . 9 %  c o l l a g e n o u s  c o n n e c t i v e  t i s s u e  p e r  t o t a l  ( c r u d e )  p r o t e i n  ( C C T / P ) .
e e f  c o n n e c t i v e  t i s s u e  a f t e r  g r i n d  r e s u l t e d  i n  a  c o m m i n u t e d  p r o d u c t  w i t h  6 7 . 5 %  m o i s t u r e ,  1 9 . 1 %  p r o t e i n ,  1 2 . 2 %  f a t ,  0 . 7 %  a s h ,  0 . 7 9 %  4 - h y d r o x y p r o l i n e ,  

6 - 3 %  c c t  a n d  3 3 . 0 %  C C T / P .  T h e  f i n a l  r a w  b a t t e r  c o m m i n u t i n g  t e m p e r a t u r e s  ( c u t t e r )  r a n g e d  f r o m  1 1 . 7  t o  1 3 . 4 ° C .  C h e m i c a l  a n d  c o l l a g e n o u s  c o m p o s i t i o n ,  
P H  v a l u e  a n d  e m u l s i o n  s t a b i l i t y  o f  L y o n e r  t y p e  s a u s a g e  m a n u f a c t u r e d  w i t h  5 ,  1 0  a n d  1 5 %  b e e f  c o n n e c t i v e  t i s s u e  ( B C T )  o r  c o o k e d  p o r k  r i n d  ( C P R )  a r e  
P r e s e n t e d  i n  T a b l e  1 .  F o r  B C T  t r e a t m e n t s ,  i t  w a s  o b s e r v e d  a  s i g n i f i c a n t  ( p < 0 . 0 5 )  i n c r e a s e  o n  p r o t e i n  l e v e l s ,  r a n g i n g  f r o m  1 2 . 5 4  t o  1 3 . 8 1 % ;  n o  t r e a t m e n t  
d i f f e r e n c e s  w e r e  n o t e d  f o r  m o i s t u r e ,  f a t  a n d  a s h .  M o i s t u r e  l e v e l s  v a r i e d  f r o m  5 9 . 6 5  t o  5 8 . 3 4 %  f o r  C P R  t r e a t m e n t s .  A s  t h e  q u a n t i t i e s  o f  a d d e d  C P R  i n c r e a s e d ,  
m o i s t u r e  c o n t e n t  d e c r e a s e d  a n d  f a t  a n d  p r o t e i n  c o n t e n t s  i n c r e a s e d  ( p < 0 . 0 5 ) .  F a t  a n d  p r o t e i n  l e v e l s  r a n g e d  f r o m  2 0 . 2 6  t o  2 1 . 6 7 %  a n d  1 2 . 5 4  t o  1 4 . 5 6 %  
r e s p e c t i v e l y .  B e c a u s e  o f  t h e  h i g h e r  p r o t e i n  r a t e  o f  c o l l a g e n  ( 2 2 . 0 % )  t h a n  t h a t  o f  m u s c l e  ( 1 9 . 0 % ) ,  t h e  a d d i t i o n  o f  c o l l a g e n  t e n d s  t o  i n c r e a s e  t h e  a p p a r e n t  l e a n  
m e a t  ( t o t a l  p r o t e i n )  c o n t e n t  o f  m e a t  p r o d u c t s .  T h e  m e a n  c o l l a g e n o u s  c o n n e c t i v e  t i s s u e  ( C C T )  v a l u e s  c a l c u l a t e d  f r o m  t h e  a m o u n t s  o f  4 - h y d r y p r o l i n e  f o u n d  
t 0 r  B C T  a n d  C P R  t r e a t m e n t s ,  r a n g e d  f r o m  1 . 6 8  t o  2 . 4 0 %  a n d  1 . 6 8  t o  4 . 1 0 %  o f  t h e  t o t a l  c o m p o s i t e ,  r e s p e c t i v e l y .  T h e  e f f e c t  o f  a d d e d  c o n n e c t i v e  t i s s u e s  
| V a s  m o s t  s i g n i f i c a n t  f o r  C P R  r e p l a c e m e n t s ;  a l l  t r e a t m e n t s  w e r e  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  e a c h  o t h e r .  T h i s  r e f l e c t e d  o n  c o l l a g e n o u s  c o n n e c t i v e  t i s s u e  p e r  

m a l  p r o t e i n  ( C C T / P )  c o n t e n t  t h a t  r a n g e d  f r o m  1 3 . 4 0  t o  2 8 . 1 6 % .  T h e  s a u s a g e  a d d e d  w i t h  B C T  l e v e l s  s h o w e d  a n  i n c r e a s e  o n  C C T / P ,  r a n g i n g  f r o m  1 3 . 4 0  t o  
T 6 5 % .  a s  s h o w n  ¡ n  p i g u r e s  j  a n d  2 i  a s  t h e  a m o u n t  o f  b o v i n e  o r  p o r k  c o n n e c t i v e  t i s s u e  i n  t h e  L y o n e r  i n c r e a s e d ,  t h e r e  w a s  a  s i g n i f i c a n t  l i n e a r  i n c r e a s e  ( R 2  =  

9 7  a n d  0 . 9 9 ,  B C T  a n d  C P R  r e s p e c t i v e l y )  i n  t h e  a m o u n t  o f  c o l l a g e n o u s  c o n n e c t i v e  t i s s u e  d e t e r m i n e d  a n d  a  l i n e a r  i n c r e a s e  i n  c o l l a g e n o u s  c o n n e c t i v e  t i s s u e  
P e r  t o t a l  ( c r u d e )  p r o t e i n  ( R 2 = 0 . 8 3 4 2  a n d  0 . 9 9 9 8 ,  B C T  a n d  C P R ) .  T h e  r a w  b a t t e r ,  L y o n e r  a n d  c o n s e r v e  p H  v a l u e s  s h o w e d  a  s l i g h t  b u t  s i g n i f i c a n t  i n c r e a s e  
r  l t h  i n c r e a s i n g  B C T  ( 6 . 0 1  t o  6 . 1 0 )  o r  C P R  ( 6 . 0 0  t o  6 . 1 9 )  l e v e l s  ( T a b l e  1 ) .  T h e  s m a l l  p H  d i f f e r e n c e s  a l t h o u g h  s t a t i s t i c a l l y  s i g n i f i c a n t  m a y  n o t  b e  o f  m u c h  
a n f i V a n C e  ^  t r e a t m e n t s  a d d e d  w i t h  c o n n e c t i v e  t i s s u e  r e s u l t e d  i n  a n  s i g n i f i c a n t  i n c r e a s e  o n  f a t  a n d  g e l a t i n e  r e l e a s e  ( p < 0 . 0 5 ) ,  t h e  r a n g e  w a s  0 . 5 1  t o  2 . 8 3 %  
f u n  ° ' S l  t 0  2 - 1 0 %  f o r  B C T  a n d  C P R  t r e a t m e n t s  r e s p e c t i v e l y ,  i n d i c a t i n g  a  d e c r e a s e  o n  e m u l s i o n  s t a b i l i t y  w i t h  i n c r e a s i n g  c o n n e c t i v e  t i s s u e  l e v e l s ,  a f f e c t i n g  

c t l ° n a l  p r o p e r t i e s ,  w h i c h  a r e  a t t r i b u t e d  t o  t h e  l e a n  m e a t  p r o t e i n s  i n  a  f i n e  e m u l s i o n  s a u s a g e  l i k e  L y o n e r .
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Conclusions
Lyoner type sausages replaced with beef connective tissue (epimysium and perimysium) and cooked pork rind increased total protein, collagenous 

connective tissue, pH and fat/gelatin release, affecting emulsion functionality. The pH difference from control (without connective tissue added) was too slight 
to be of much practical importance. The results were more pronounced for cooked pork rind replacements compared to beef connective tissue for all parameters 
evaluated except for emulsion stability that was slightly inferior. Since there is a straight correlation between connective tissue added and collagenous 
connective tissue content, new regulations on the composition of emulsion type meat products should establish analytical collagenous connective tissue protein 
values, and collagenous connective tissue protein fraction of the total protein content, by hydroxyproline determination.
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T a b l e  1 .  Chemical and physical parameters means for Lyoner type sausage containing connective tissue proteins
____________________________________ A dd ition  o f  connective tissue p ro te in s_____________________________

P a ra m e te rs  __________________ B eef connective tissue (BCT)*_____________________________ C ooked  p o rk  r in d  (C P R )

C o n tro l 5% 10% 15% C on tro l 5% 10% 15%  _

C hem ica l com position '
Moisture (%) 59.65a 58.70“ 59.28“ 59.23“ 59.65“ 58.87“-° 58.60b 58.34°

(0.13) (0.13) (0.01) (0.47) (0.13) (0.30) (0.23) (0.06)
Fat (%) 21.26“ 21.51“ 20.14“ 20.12“ 21,26b 20.26e 21.26b 21.67“

(0.06) (0.43) (0.36) (0.39) (0.06) (0.03) (0.13) (0.07)
Total protein (%) 12.54b 13.81“ 13.78“ 13.60“ 12.54b 14.45“ 14.07“'b 14.56“

(0.18) (0.20) (0.18) (0.05) (0.18) (0.61) (0.01) (0.42)
Ash (%) 3.37“ 3.35“ 3.28a 3.30“ 3.37“ 3.42“ 3.37“ 3.30“

(0.07) (0.00) (0.05) (0.04) (0.07) (0.05) (0.00) (0.07)
C ollagenous co m p o s itio n 1

4-Hydroxyproline (%) 0.210b 0.226“-° 0.26 l“-° 0.300“ 0.210d 0.332e 0.412° 0.512“
(0.013) (0.019) (0.009) (0.035) (0.013) (0.009) (0.015) (0.032)

Collagenous connective tissue (%) 1.68b 1.80“-° 2.09“° 2.40“ 1.68d 2.66c 3.30b 4.10“
(0.10) (0.15) (0.07) (0.28) (0.10) (0.07) (0.12) (0.25)

Collagenous connective tissue per total
protein (%) 13.40 13.06 15.18 17.65 13.40 18.41 23.45 28.16
pH  value

Raw batter1 6.05b 6.05b 6.06“b 6.08“ 6.05c 6.05e 6.10° 6.18“
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02)

Pasteurized (Lyoner)2 6.10“ 6.10“ 6.09“ 6.10“ 6.10e 6.11e 6.16° 6.19“
(0.01) (0.01) (0.01) (0.00) (0.01) (0.01) (0.01) (0.01)

Sterilized (Conserve)2 6.01e 6.02c 6.04b 6.06“ 6.00d 6.05e 6.09° 6.12“
(0.01) (0.01) (0.00) (0.00) (0.01) (0.01) (0.01) (0.01)

E m ulsion  s tab ility 3
Fat and gelatin release (%) 0.51d 1.25e 1.81b 2.83“ 0.5 ld 1.03e 1.57° 2.10“

(0.12) (0.39) (0.44) (0.26) (0.12) (0.19) (0.26) (0.62)___

a. b. c . ^ e a n  v a i u e s  ¡n a row within treatment followed by different letters are significantly different (p<0.05) from each other 
* Epimysium / perimysium fraction ( ) Standard deviation Number of replicates: 'N=2; 2N=4; 3N=8

Collagenous connective tissue in Lyoner sausage

y = 0.049x + 1.6268 y = 0.158x + 1.75
R2 = 0.9693 R2 = 0.9934

O BCT O CPR
------------ Linear (CPR) -------------Linear (BCT)

F ig u re  1. Relationship between predicted connective tissue and collagenous 
connective tissue determined in Lyoner type sausage containing amounts of 
bovine connective tissue (BCT) and cooked pork rind (CPR)

Collagenous connective tissue per total protein in
y = 0,2974x + 12,592 Lyoner sausage y = 0,9864x + 13,457

<> BCT per total protein (%)
O CPR per total protein (%)

------------ Linear (CPR per total protein (%))
-------------Linear (BCT per total protein (%)) ___J

F ig u re  2. Relationship between predicted connective tissue added and c0} ^ a 
connective tissue per crude protein determined in Lyoner type sausage contai 
amounts of bovine connective tissue (BCT) and cooked pork rind (CPR)
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