
1 0  E f f e c t  o f  a d d in g  d i f f e r e n t  p r o t e i n s  and t h e i r  a p p l i c a t i o n  p r o c e 
d u re  on some q u a l i t y  p r o p e r t i e s  o f  ca n n e d  w h o le  m eat c u t s
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Y u g o s la v  I n s t i t u t e  o f  M eat T e c h n o lo g y ,  B e lg r a d e ,  Y u g o s la v ia  
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Th e  p r o g r e s s  o f  t e c h n i c a l  a p p l i c a t i o n  p o s s i b i l i t i e s  and  im p ro ve m 
e n t  o f  n o n -m e a t p r o t e i n  q u a l i t i e s  e n a b le d  th e  p r o t e i n s  in  q u e st io n  
to  be u sed  e v e n  in  f i r s t - c l a s s  m eat p r o d u c t s ,  n o t a b ly  in  w h o le  
m eat c u t s  (h a m , r o a s t  b e e f ,  s t e a k s  e t c )  a s  w e l l .  T h e y  w e re  u se d  
in  b r in e s  p re p a re d  f o r  I n j e c t i n g  and m a s s a g in g  o f  m eat c u t s  w it h  
th e  p u rp o s e  o f  u s in g  so m ew hat l a r g e r  q u a n t i t i e s  o f  b r in e  ( i .  e .  
w a t e r )  in  i t ,  a v o id in g  t h e r e b y  a s u b s t a n t i a l  r e d u c t io n  o f  p ro te in s  
and  h e lp in g  p r e s e r v e  th e  w h o le so m e  t e c h n o lo g ic a l  and c o m m e rc ia l 
p r o p e r t i e s  o f  th e  f in s h e d  p r o d u c t s .  Th e  a v a i l a b l e  d a t e  in d i c a t e  
t h a t  f o r  t h i s  p u rp o s e  so y b e a n  p r e p a ra t io n s  h a v e  been m a s t l y  u sed  
th r o u g h o u t  th e  w o r ld ,  w h e re b y  th e  a p p l i c a t i o n  o f  d i f f e r e n t  k in d  
o f  o t h e r  p r o t e i n  p r e p a r a t io n s  o r  t h e i r  m ix t u r e s  i s  t e c h n i c a l l y  
p o s s i b l e .  One o f  e s s e n t i a l  c o n d i t i o n s  r e q u i r e d  f o r  t h e i r  a p p l i c a 
t io n  in  su c h  s o r t s  o f  m eat p r o d u c t s  i s  t h a t  a l a r g e  q u a n t i t y  o f  
s o lu b le  p r o t e i n s  i s  c o n t a in e d  in  t h e s e  p r e p a r a t i o n s ,  t h e i r  t o l e 
r a n c e  in  r e g a r d  to  N aCI a s  w e l l  a s  t h e i r  f e e b le  g e l a t i n i z e d  c a p a 
c i t y ,  b e c a u s e  th e  t e c h n iq u e  o f  b r in e  i n j e c t i n g  i s  o v e r w h e lm in g ly  
b e in g  u sed  co m b in e d  w i t h  th e  t e c h n iq u e  o f  a m e c h a n ic a l  m eat 
t r e a t m e n t  in  an a p p r o p r i a t e  m a s s a g e r .

In  th e  w h o le  c u t  m eat p r o d u c t s  m a n u fa c t u r in g  t h e r e  a r e  two b a s ic  
p r o c e d u r e s  o f  b r in e  a p p l i c a t i o n .  Th e  f i r s t  one c o n s i s t s  o f  th e  
c o m p le te  b r in e  i n j e c t i n g  in t o  m eat c u t s  by m eans o f  a p i c l e  i n j e c 
t o r  and  by m a s s a g in g  i t  in  a d e v ic e  d e s ig n e d  f o r  m eat m e c h a n ic a l 
t r e a t m e n t  w h e re a s  th e  se c o n d  p r o c e d u r e  r e q u i r e s  a p r e l i m i n a r y  p r o 
t e i n  d i s p e r s i o n  p r e p a r a t io n  w h ic h  th e n  i s  to  be ad d ed  to  th e  me
c h a n i c a l l y  p r o c e s s e d  m eat w h e re  com m only com posed  b r in e  h a s  a l 
re a d y  been I n je c t e d  i n t o .

I t  a l s o  s h o u ld  be e m p h a s iz e d  t h a t  in  p r a c t i c e  b o th  w ays o f  a p p l i 
c a t io n  h a v e  some d is a d v a n t a g e s  and  t e c h n i c a l  d 1 f  f  i c u l  t i  e s  ( s o  1 ub i - 
1 i t y  and s e t t i n g  down o f  p r o t e i n s ,  a p p e a ra n c e  o f  l a r g e r  o r  s m a l l e r  
c a v i t i e s  in  th e  p r o d u c t s  e t c ) .  T h e s e  t e c h n o lo g ic a l  d i s a d v a n t a g e s ,  
w h ic h  we h a v e  m e n t io n e d  in  o u r  p r e v io u s  i n v e s t i g a t i o n s  a r e  c a p a b le  
o f  r e d u c in g  a e s t h e t i c a l  and c o m m e rc ia l q u a l i t y  o f  th e  p r o d u c t  to  
a g r e a t e r  e x t e n t .  B u t  d i s r e g a r d in g  th e  u se d  t e c h n iq u e  o f  a p p l i c a 
t io n  on th e  f i n i s h e d  p r o d u c t  q u a l i t y  ( s o l u b i l i t y ,  f a v o r ) ,  th e  
p r o t e i n  p r e p a r a t io n  c h a r a c t e r i s t i c s  a r e  v e r y  s i g n i f i c a n t .

T a k in g  in t o  a c c o u n t  th e  m e n t io n e d  f a c t s  we s e t  o u r s e l v e s  th e  t a s k  
to  e x a m in e  th e  a p p l i c a t i o n  e f f e c t s  o f  f i v e  v a r io u s  t y p e s  o f  p r o 
t e i n  p r e p a r a t io n s  w h ic h  w e re  recom m anded by th e  m a n u f a c t u r e r s .
F o r  t h i s  p u rp o s e  we u se d  two d i f f e r e n t  p r o c e d u r e s  o f  t h e i r  a p p l i 
c a t io n  to  t h e  w h o le  c u t  p o r k .  D o in g  t h i s ,  u n d e r  i d e n t i c a l  c o n d i
t i o n s ,  we e x a m in e d  th e  e f f e c t  o f  b o th  th e  p r o c e d u r e s  r e f e r r e d  to

tu m b le r  r e v o lv in g  te n  t im e s  a m in u t .  Two p e r c e n t  o f  non-m eat P f 
t e in  w as i n je c t e d  in t o  th e  m eat a p p ly in g  b o th  p ro c e d u re d -  ^ a° 
th e  s e r i e s  in c lu d e d  a c o n t r o l  g ro u p  o f  p r o d u c t s  c o n s i s t i n g  ® t(,e 
200  kg o f  t h ig h  m eat in t o  w h ic h  90 1 o f  b r in e  w as in je c t e d  ,n 0- 
sam e w a y . T h e  b r in e  c o n t a in e d  a l l  th e  in g r e d ie n t s  e x c e p t  the P 
t e i n  p r e p a r a t io n  on a c c o u n t  o f  w h ic h  th e  c o r r e s p o n d in g  quant* 
o f  w a t e r  w as in c r e a s e d .

h th*
A f t e r  th e  m e c h a n ic a l  t r e a t m e n t  w as o v e r  th e  m eat u se d  in  bot ,f , 
t r i a l  and c o n t r o l  g ro u p  o f  p r o d u c t s  ( f r o m  b o th  s e r i e s )  was * u 
ed on th e  a u t o m a t ic  Lan g e n  l i n e  in t o  th e  1 4 lb s  f l a t  c a n s  ^ ^ {f( 
w e re  th e n  s e a le d  and  c o o k e d . As so o n  a s  s t u f f i n g  and  s e a l  i f i  
c o m p le te d  th e  p r o d u c t s  w e re  h e a t  t r e a t e d  in  th e  sam e a u t o c laV)ei 
a p p ly in g  th e  u s u a l  mode o f  p a s t e u r i z a t i o n .  T h e re u p o n  two sarn?ne 
o f  e a c h  o f  th e  t r i a l  and c o n t r o l  g ro u p s  w e re  o p ened  and exam 
15 d a y s  a f t e r  b e in g  m a n u fa c tu r e d . S e n s o r y  p r o p e r t i e s  o f  th e  P 
d u c t  w e re  c h e m ic a l l y  e v a lu a t e d  a t  th e  same t im e  w h e re b y  th e  t |,e 
s e s s o r s  ju d g e d  e a c h  o f  th e  by a j o i n t  m a rk . A t  th e  same t ‘ mC]es 
am o unt o f  th e  s e p a r a t e d  g e l w as m e a su re d  in  e a c h  o f  th e  samp 
e x a m in e d  and  e x p r e s s e d  in  p e r c e n t a g e  o f  th e  p r o d u c t ’ s t o t a l  i l  
w e ig h t .  Th e  c h e m ic a l  c o m p o s it io n  o f  th e  p r e p a r a t io n s  u s e d ,  ̂t 
in g  NSI , a s  w e l l  a s  th e  c h e m ic a l  c o m p o s it io n  o f  th e  p ro d u c t  flf 
w e re  d e te rm in e d  by u s u a l  m e th o d s w h e re b y  two s e p a r a t e  sampl® th< 
e a c h  o f  th e  t r i a l  and c o n t r o l  g ro u p  o f  p r o d u c t s  w e re  u sed  ' 0 
p u rp o s e  o f  e x a m in a t io n .

R e s u lt s  and D is c u s s io n

R e s u l t s  o b t a in e d  by e v a lu a t io n  o f  s e n s o r y  p r o p e r t i e s  o f  both 
t r i a l  and  c o n t r o l  p r o d u c t s  a r e  shown in  th e  t a b le  1 .

P ro p e rt ie s  
eva lu a ted

Number of points scored by p roperties o f samples eyaJjU^^ 
Samples o f  production Samples o f production

se rie s  A se rie s  B
1 2 3 *  5 6* *  1 2 3 l*

3 .5  2 .5  3 .5  3.0  3-5 2 .5  5-0 4 .5  5 .0  4 .5  5-°

S u rfa ce  appearance 3 .5  3 .5  3 .5  3-5 3-5 2 .0  5 .0  4 .5  5 .0  4 .5  5*®

C ro s s- s e c t io n  
appearance

C o ns isten ce  3 .5  3 .5  3 .0  3-5 3-5 2 .0  5 .0  5 .0  5 .0  5-0 5-°

C ro s s-se c t io n  
co lo r

F la v o u r

4.5

4.5

4.5

3-5 2 .5  3-5 3-5 3-5 2 .5  4 .5  4 .5  4 .5  4 .5

Aggregate mark

fo r  a l 1 the 
p ro p e rt ie s

24.5

15 .5 16.0 12.0 23.0 23-0
_ un*3

The senso ry  p ro p e rt ie s  were la b e lle d  w ith  the fo llo w in g  m arks: 1 and 2 
t i s f a c t o r y ;  2 .5  and 3 .0  = b a re ly  s a t is f a c t o r y ;  3-5 and 4 .0  ■ good; 4 .5  a° 
5.0  *  v e ry  good

**6 = c o n tro l p roducts

and  th e  i n d i v i d u a l  p r e p a r a t io n s ,o n e  th e  q u a l i t y  o f  th e  p ro d u c t  
(c a n n e d  h a m ), d i s r e g a r d in g  t h e r e b y  p r e l i m i n a r y  r e q u ir e m e n t s  fo r  
th e  lo w e s t  p o s s ib le  g u a n t i t i e s  o f  th e  t o t a l  o f  p r o t e i n s  to  be c o n 
t a in e d  t h e r e i n .

M a t e r ia l  and w o rk  t e c h n iq u e

We u sed  c o o le d  p o rk  ham fro m  w h ic h  th e  e x c e s s i v e  f a t t y  and  c o n 
n e c t i v e  t i s s u e d  had been p r e v i o u s l y  ta k e n  o f f .  Th e  f o l lo w in g  n o n - 
-m e a t p r o t e i n s  w e re  p r o v id e d  f o r  e x a m in a t io n  by th e  m a n u f a c t u r e r s :

1 . S o yb e a n  i s o l a t e  PP 5 0 0 E  ( " P u r i n a  P r o t e in  E u r o p e " )  w h ic h ,  a c 
c o r d in g  to  th e  a n a l y s e s  we p e r fo r m e d , c o n t a in e d  a s  much a s  
8 5 - 5 0  p e r c e n t  o f  p r o t e i n s  w h e re a s  NSI am o unted  to  5 7 .6 3  p e r c e n t .

2 .  Soy i s o l a t e  S P 6 ( " B r i t i s h  A r c a d y " )  w h ic h ,  a c c o r d in g  to  th e  a n a 
l y s e s  we p e r fo r m e d , c o n t a in e d  a s  much a s  8 4 .1 0  p e r c e n t  o f  p r o 
t e i n s  w h e re a s  th e  NSI am o un ted  to  3 0 .5 5  p e r c e n t .

3 . Soy i s o l a t e  U4 — 111 ( S t a l e y  i n t " )  w h ic h ,  a c c o r d in g  to  th e  a n a 
l y s e s  we p e r fo r m e d , c o n t a in e d  a s  much a s  8 5 - 7 0  p e r c e n t  o f  p r o 
t e i n s  w h e re a s  th e  NSI am o un ted  to  6 4 .6 9  p e r c e n t .

4 .  F u n c t io n a l  so y  c o n c e n t r a t e  S t a - P r o  3 .0 0 0  ( " S t a l e y  i n t " )  w h ic h ,  
a c c o r d in g  to  th e  a n a l y s e s  we p e r fo r m e d , c o n t a in e d  a s  much a s  
6 5 .3 2  p e r c e n t  o f  p r o t e i n s  w h e re a s  NSI am o un ted  to  4 4 .3 9  p e r 
c e n t ;  and

5 . A m ix t u r e  ( o f  c o n c e n t r a t e s )  p r e p a re d  fro m  d r ie d  b lo o d  p la sm a  
and s o y  f l o u r  ( o f  th e  d o m e s t ic  b ra n d  " A g r o e x p o r t " )  w h ic h ,  a c 
c o r d in g  to  th e  a n a l y s e s  we p e r fo r m e d , c o n t a in e d  a s  much a s  
6 7 . 7 0  p e r c e n t  o f  p r o t e i n s  w h e re a s  NSI am o nted  to  6 4 .6 9  p e r c e n t .

E x p e r im e n t s  w e re  c o n d u c te d  in  two s e p a r a t e  s e r i e s  o f  t e s t ,  d e p e n d 
in g  on th e  b r in e  ( o r  p r o t e i n  p r e p a r a t io n s )  w ay o f  p r e p a r a t io n  and 
a p p l i c a t i o n :  in  a s e r i e s  d e s ig n a t e d  a s  A , c o m p r is in g  a p r e l i m i n a 
r y  i n j e c t i o n  o f  50 kg o f  com m only com posed  b r in e  ( c o n t a i n in g  com 
mon s a l t ,  p a r t  o f  p h o s p h a t e s ,  d e x t r o s e ,  NaNOg and a s c o r b i c  a c id )  
in t o  200  kg o f  m eat u s in g  t h e r e b y  a p i c l e  i n j e c t o r  e q u ip p e d  w it h  
a s  much a s  124 n e e d le x ,  w h e reu p o n  40 kg o f  th e  p r e p a re d  p r o t e i n  
d i s p e r s i o n  o f  e a c h  o f  th e  l i s t e d  p r e p a r a t io n s  c o n t a in in g  a p a r t  
o f  p h o s p h a te  and a HVP a s  w e l l  w as ad d ed  to  th e  m eat p r e v i o u s l y  
in j e c t e d  in  a m a s s a g e r .  W i t h in  th e  B s e r i e s  th e  c o m p le te  b r in e  
w as p r e p a re d  by d i s s o l v i n g  i n d i v i d u a l  i n g r e d ie n t s  in  w a t e r  (b y  
o b s e r v in g  th e  u s u a l  o r d e r )  u s in g  t h e r e b y  a m ix e r .  A f t e r  d i s s o l v i n g  
a l l  o f  th e  in g r e d ie n t s  th e  b r in e  w as v a c u u m - 1n je c t e d  on an a u t o 
m a t ic  l i n e ,  ty p e  La n g e n  B 1 2 0 /4 -N  in t o  th e  p r e v i o u s l y  p r e p a re d  m eat 
w h e re b y  th e  r a t i o  w as i d e n t i c a l  to  t h a t  p r a c t i c e d  w i t h in  th e  s e 
r i e s  A . In  c o m p lia n c e  w i t h  th e  p ro g ra m  s c h e d u le d  th e  b r in e  was 
a u t o m a t i c a l l y  i n j e c t e d  in t o  th e  m e a t , t h a t  i s  450  m-3 p e r  e a c h
t u r n a b y  m eans o f  a t o t a l  o f  2 00  I n j e c t i o n s  f o r  20 m in u t e s .  The
m e c h a n ic a l  t r e a t m e n t  o f  m eat in  a m a ss a g e r  to o k  a s  lo n g  a s  20
h o u rs  w h e re b y  th e  e f f e c t i v e  m a s s a g in g  t im e  d id  n o t  t a k e  10 h o u r s .
The p ro g ra m  p e r fo rm e d  on th e  La n g e n  a u t o m a t ic  l i n e  I s  so  a d ju c t e d  
t h a t  i t  a l lo w s  th e  v a c u u m - in je c t in g  o p e r a t io n  to  t a k e  60 m in u te s  
o u t  o f  th e  t o t a l  o f  20 h o u r s  o f  th e  c u r in g  p r o c e s s ,  w i t h  th e

t X -
I t  cam e to  be o b v io u s  t h a t  th e  p r o d u c t s  fro m  b o th  s e r i e s  con  ̂ pf 
p r o p e r t i e s  d i f f e r i n g  fro m  e a c h  o t h e r  w h e re b y  th e  p r o p e r t i e s  0 &3cf 
d u c t s  b e lo n g in g  to  th e  s e r i e s  B w e re  m o re  h ig h l y  e v a lu a t e d  10 
o f  th e  r e s p e c t s  c o n s id e r e d .  Th e  p r e s e n c e  o f  th e  co m m in u te d  ma 
a g g lo m e ra te d  a s  w e l l  a s  ham s u r f a c e  c a v i t i e s ,  u n s u f f i c i e n t  c ( | 
s e c t io n  c o n s i s t e n c e  o f  th e  w h o le  c u t s ,  a l a r g e r  num ber o f  srn3a | of:, 
h o le s  f i l l e d  w i t h  g e l ,  a m ore p ro n o u n c e d  s o y - r e l a t e d  f l a v o u r  rt' 
w i t h  a m o is t  c r o s s - s e c t i o n  h a v e  r e s u l t e d  in t o  th e  p r o d u c t  P j  
e s  o f  a s i g n i f i c a n t l y  lo w e r  g r a d e .  C o n t r a r y  to  i t ,  p r o d u c t s  
in g  to  th e  s e r i e s  B w e re  m arked  by th e  p r o p e r t i e s  o f  a much  ̂ y/h,w. 
s e n s o r y  q u a l i t i e s  in c lu d in g  e v e n  th e  c o n t r o l  g ro u p  th e  hams 0 c(oii 
had a s l i g h t l y  w o rs e  s u r f a c e  a p p e a ra n c e  and  som ew hat m o is te d  (0 

- s e c t io n  a s  co m p are d  w i t h  th e  t r i a l  g ro u p  o f  p r o d u c t s  b e lo n g ' 09 
th e  sam e s e r i e s .

af',
Some p r o d u c t s  f e a t u r e s  o f  b o th  s e r i e s  r e s u l t i n g  fro m  p r o t e i nS . fo 
p l i e d  a r e  to  be s p e c i a l l y  e m p h a s iz e d . Th e  hams c o n t a in in g  th e ur ^  
l a t e  PP 5 0 0 E  and th e  m ix t u r e  w e re  d i s t i n g u i s h e d  by a b e t t e r  |fl 
a p p e a r a n c e ,  th e  m o st in t e n s e  s o y - r e l a t i n g  f l a v o u r  w as d e t e c t  .( j ti 
hams c o n t a in in g  th e  i s o l a t e  S P ^ , th e  b e s t  f l a v o u r  w as c h a r a c t e r  
f o r  hams p r e p a re d  w i t h  m ix t u r e ;  th e  w o rs  c r o s s - s e c t i o n  c o l o f  
a n u a n c e  y e l l o w i s h )  w as o b s e r v e d  in  hams c o n t a in in g  S t a - P r o  c t(i« 
t r a t e  w h e re a s  th e  b e s t  and m o st s t a b l e  c o lo r  w as d i s p l a y e d  t9(, 
hams c o n t a in in g  m ix t u r e .  The i s o l a t e  U^-111 c a u s e d  th e  p ro d u ^ g|5 
h a v e  th e  m o is t e s t  c r o s s - s e c t i o n  b u t th e  l e a s t  p ro n o u n c e d  so y  
in g  f l a v o u r  among a l l  th e  so y  p r e p a r a t io n s  u s e d .

ti>v
By c o n s id e r in g  th e  sum m ary r e s u l t s  r e f e r r i n g  to  b o th  s e r i e s ,  aP, 
c o n c lu s io n  c o u ld  be d raw n  t h a t  b e t t e r  r e s u l t s  w e re  obtained T 
p ly i n g  p la sm a  and so y  f l o u r  m i x t u r e ,  i s o l a t e  PP 5 0 0 E  and  th e  . r  
t e  U ^ -1 1 1 , f o l lo w e d  by s l i g h t l y  w o rse  r e s u l t s  o b t a in e d  by U* ^ i l i  ' 
i z o l a t e  SP^ a s  w e l l  a s  th e  f u n c t io n a l  c o n c e n t r a t e  S t a - P r o  a ' l cef .e' 
so  f a r  th e  same p r o d u c t io n  s e r i e s  w as c o n c e r n e d ,  th e  d l f f ® r e *e s*1 
w e re  c o n f in e d  to  n u a n c e s  c a p a b le  o f  b e in g  n o t ic e d  by th e  p r °  
n a l  a s s e s s o r s  o n ly .

I ft d 1 . a
The q u a n t i t i e s  o f  th e  s e p a r a t e d  g e l In  s a m p le s  b e lo n g in g  to   ̂ tp 
v id u a l  l o t s  b e in g  g iv e n  in  p e r c e n t s  o f  th e  t o t a l  n e t  weight 
p r o d u c t s  i s  shown in  th e  t a b le  2 . 2

Tab 1e

P ro d u c  t  i on s e r i e s  
o f  hams

Q u a n t i t i e s  o f  th e  i s o l a t e d  ge 
___________________ _________th e  g ro u p

S e r i e s

S e r i e s

3 -3

1 .2

3 .7

1 .7

4 .5

2 .6

c o n t r o l  p r o d u c t s
ra  ‘ ' VI t  e a s i l y  ca n  be se en  t h a t  th e  l a r g e s t  q u a n t i t y  o f  th e  * e P a r I $ t ‘'J 

g e l w as fo u n d  in  hams o f  th e  c o n t r o l  s a m p le s  w h e re a s  th e  1°^ 
in  hams c o n t a in in g  th e  i s o l a t e  PP 5 0 0 E  a s  w e l l  a s  In  th e  
so y  f l o u r  m ix t u r e .  An a v e r a g e  g e l q u a n t i t y  d i f f e r e n c e  monit® h a
th e  t r i a l  g r o u p s ,a s  co m p are d  w l t h  the c o n t r o l  o n e s ,  w as a s  
2 . 6 0  p e r c e n t .

h 1 9 n



The chemi C a l c o m p o s it io n  o f  p r o d u c t s  i s  shown in  th e  t a b le  3 .

______ ____________________________________________________________  T a b le  3-

Q u a n tity  o f in g re d ie n ts  ( in  %) found in samples
Con»>-
Si fV>'  P roduction  s e r ie s  Asiilon -----

Production se rie s  B

6* 6*

fr0 ■ 73' 88 78'69 79-28 79- 3°  7‘‘ -21 7‘‘ -86 73' ° 9 73' 86 73' 59 7l1' 26 74,66
' 5- 85 >5.76 15.83 15.91 15-39 19.19 15.69 15-73 15.81 15.31 15.92 19.10
7-62 7.97 7.20 7.97 7-39 7.25 8.12 7-61 8.02 7.95 7.12 7-66

__ _ 2-92 2,83 2.91 2,95 2.75 3-37 2.67 2.58 2.39 2.71 2.89 3-26

t0ntr° l  products
>9,

»at I

f a u l t s
°nes 1 * as in a l l  the t r i a l  s a m p le s , a s  compared w ith  the c o n t ro l 
I * , ; « 0«  1 .9 7  p e r c e n t ,  b e ing  a b i t  h ig h e r  in  hams c o n ta in in g  
Conce n t- - • 1 ' anc* somewhat lo w er

He
bet ber

ra t e s  and 

t h a t

m ix t u r e s
in  hams 

b r in e  ( 1 . 2 6 % ).

th e  p r o d u c t s  o f  th e  s e r i e s  
• a i ith

* i  th  th e  f u n e t  i o n a 1

had c o n s id e r a b ly  
th o s e  o f  th e  s e r i e sp r o p e r t i e s ,  a s  co m p ared  

su |t#b| t h a t  th e  a u t o m a t ic  La n g e n  l i n e  w as c o n s id e r a b ly  more 
. * * •  - p p ' ¡ c a t i o n  o f  th e  n o n -m e a t p r o t e i n s .  S u c h  a 

’Jl") madance (a n d  in  p a r t i c u l a r  i n j e c t i n g  and  m a s s a g in g  in  a v a c u -
P o s s i b l e  m ore e f f e c t i v e  p e n e t r a t i o n  o f  th e  b r in e  com- 

to the ,n t o  th e  m eat d e p th  a s  w e l l  a s  t h e i r  b e in g  b e t t e r  o w in g  
the pr P r ° t e i n s  o f  th e  m u s c le  t i s s u e  w h ic h  c o n s id e r a b ly  a f f e c t e d  
be ing °  *ic t s  q u a l i t y .  The p re p a  
sin'P U Pn je c t e <i in t o  th e  m eat on 
»: r

■■■e * - — *■ • o r tne m uscie  l i » sue w h u . ii ■ - - • / -
being • *ic t s  q u a l i t y .  The p re p a ra t io n  o f  b r in e  a lo n g  w ith  i t s  
s inip]e 1 nJ e c ted in to  the meat on a Langen l in e  was t e c h n i c a l l y  
te in r and, above a l l ,  c o n t in u o u s , fo l lo w in g  the phase the p ro - 

ad ^ P a ra t io n s  w ere d is s o lv e d  w i t h in ,  w h ich  a ls o  tu rn e d  o u t to
Van tageous.

CoPtrar
9®rs  ̂ to  I t ,  m e c h a n ic a l  t r e a t m e n t  o f  m eat in  c l a s s i c a l  m a ssa -  
a9 a jn ed to  be p e r fo rm e d  by a s lo w  m ix in g  o r  by ru b b in g  th e  m eat 
*9a in s ;  s P °o n s  and c o n t a in e r  w a l l s  a s  w e l l  a s  th e  i n d i v i d u a l  c u t s  
®d to . , e a c h o th e r  w h e re b y  th e  m a s s a g in g  e f f e c t  w as m a in ly  c o n f in -  

r̂ea te r »e S u r f a c e  o f  th e  m eat c u t s .  Th e  b ig g e r  th e  c u t s  a r e  th e  
Penet r  S th e  p o s s i b i l i t y  o f  p r e v e n t in g  th e  b r in e  in g r e d ie n t s  
1'®chan • te  ^ t o  th e  d e p th  o f  th e  m eat and  re m a in  unbound  to  th e  
' n oUr ^aI. i y  in  s u f f i c i e n t l y  p r e p a re d  m u s c le  t i s s u e .  T h i s  i s  why
ng . . .

bV ®ddTr«CO,nmon  ̂y comp o sed  b r in e  by m eans o f  a p i c l e  i n j e c t o r  and 
Sa9 in g) 9 d ‘ s p e r s io n  w i t h  th e  m e c h a n ic a l  t r e a t m e n t  ( i . e .  by m as- 

nipa . 0 f  m eat in  a va ccu m  t u m b le r .  I t  i s  s u g g e s t i b l e  to  h ave

2Si"

° P in io n , w o u ld  be m ore a d v a n ta g e o u s  to  co m b in e  i n j e c t -

thereupon p ut in to  m assag e rs  and l e t  th e  c u r in g  p ro c e ss  
th e re  ud to  a t o t a l  o f 2k h o u rs . In  th a t  c a s e , e f f e c t s'"Ievefi '"cre up to a total o t ¿4 nours. in mo*,

3ch iev bY a m e ch a n ica l tre a tm e n t would be s im i la r  to th o se  
* S n  th a tV meat P r o c e s s ' n9 °n an a u to m a tic  Langen l i n e .  ! t  is
" * t Ur, th e  f u n c t io n a l  c o n c e n t r a t e s ,  and  in  p a r t i c u l a r  th e

Cs ° f  th e  d o m e s t ic  b ra n d s  h a v e  b ro u g h t  a b o u t  good r e s u l t s

te c h r ° d u c u ° n  due to  th e  h ig h  s o l u b i l i t y  o f  p r o t e i n s  a p p l i e d .  
( ? r tanc " n '9 u e  th e  b r in e  w as a p p l ie d  by w as o f  a c o n s id e r a b le  im - 
a h  b ro t ,0 r  tb e  q u a l i t y  o f  p r o d u c t s  a s  w e l l  a s  th e  s o l u b i l i t y  o f  
Pn ° wed e ‘ ns u s e d . Th e  r e s u l t s  I n d i c a t e  t h a t  i f  th e  m in im a l l y  
Us in 9 P r ° t e in  q u a n t i t y  i s  n o t  d e t e r m in e d  in  th e  p r o d u c t ,  c o r r e s -  
h ed f 0 r P [ e p a r a t  io n s  w i t h  a s m a l l e r  q u a n t i t y  o f  p r o t e i n s  c a n  be 
¡t  !  ham m a n u f a c t u r in g .  By t a k i n g  in t o  a c c o u n t  th e  q u a l i t y  o f  
bv ‘ s po ° *  tb e  s e r i e s  B (e v e n  th e  c o n t r o l  s a m p le s )  we t h i n k  t h a t  
V U* in o  S ,b 1 e  to  o b t a in  a p p e a l in g  p r o d u c t s  on a La n g e n  l i n e  even  

9 9 r e a t e r  a m o u n ts o f  b r in e  t h a t  c o n t a in s  p r o t e i n s  a d d e d .
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