
PREFERENTIAL ADSORPTION OF MEAT PROTEINS DURING EMULSIFICATION.

x

T. S c k iU  C K , ‘ ¿r'O'-i va'
The aim o f  t h i s  work was to  i n v e s t i g a t e  i f  t h e r e  e x i s t s  a c o m p e t i t i o n  between 
v a r i o u s  k inds  of  p r o t e i n s  in  the  f o rm a t io n  of  p r o t e i n  f i lm s  as s u gges ted  by Schut  
( 1 ) ,  i . e .  a p r e f e r e n c e  of  some p r o t e i n ( s )  over  o t h e r s  to be adsorbed  a t  the  f a t -  
w a te r  i n t e r f a c e .  Another  o b j e c t ,  c l o s e l y  r e l a t e d  to  the  f i r s t ,  was whether  a 
p r o t e i n  f i l m  once formed can be r e p l a c e d  by a n o t h e r  p r o t e i n  o r  n o t .  And f i n a l l y  
the  r o l e  p layed  by th e  n o n - s o l u b l e  p r o t e i n  p a r t i c l e s  (mea t-  and c o n n e c t iv e  t i s s u e )  
in  th e  fo rm a t io n  and s t a b i l i t y  of  meat em uls ions  was i n v e s t i g a t e d .

E x t r a c t i o n  p ro c e d u re s  and d e f i n i t i o n s .

A l l  e x t r a c t i o n s  were so per formed as to  i m i t a t e  as c l o s e l y  as p o s s i b l e  the  normal 
p r a c t i c e  in  meat emuls ion  p r o d u c t i o n ,  v i z .  the  minced meat was chopped w i th  60 % 
of  e i t h e r  0 .02 M KC1 or  0.35 M NaCl s o l u t i o n  in  a normal bowl chopper ,  fo l lowed  by 
r a p i d  d i l u t i o n  w i th  the  same s o l u t i o n  and im media te ly  c e n t r i f u g e d .

a) Meat p r o t e i n s  s o l u b l e  in  0 .02 M KC1 a r e  d e s i g n a t e d  as the  W ate r -S o lu b le  
P r o t e i n s ,  WSP.

b) Meat p r o t e i n s  i n s o l u b l e  in  0 .02  M KC1 b u t  s o l u b l e  in  0 .35  M NaCl a r e  r e f e r r e d  
to  as S a l t - S o l u b l e  P r o t e i n s ,  SSP.

c) Mixing the  r e s i d u e  from a) w i th  2 % s o l i d  NaCl, fo l low ed  a f t e r  two hours  by 
d i l u t i o n  w i th  0 .35  M NaCl s o l u t i o n  and c e n t r i f u g i n g  r e s u l t e d  in  two l a y e r s ,  
v i z .  SSP and a r e s i d u e .

d) Chopping w i th  2 % s o l i d  NaCl i n s t e a d  of  mix ing  produced t h r e e  d i s t i n c t  l a y e r s  
v i z .  SSP, a sw ol len  g r a n u l a r  f r a c t i o n ,  d e s i g n a t e d  as K - f r a c t i o n  (1) and a 
r e s i d u e  R. The i n s o l u b l e  f r a c t i o n s  were r e f i n e d  by washing.

As a com para t ive  p r o t e i n  a sodium c a s e i n a t e  s o l u t i o n  was used .  The exper im en ts  
were performed w i th  WSP, SSP, K, R and sodium c a s e i n a t e ,  SC.

E m u ls i fy in g  C apac i ty  (EC) -  d e t e r m i n a t i o n .

The Swif t  system (2) was used w i th  some m o d i f i c a t i o n s ,  the  most  im p o r ta n t  of  which 
was t h a t  th e  e m u l s i f i c a t i o n  of  soybean o i l  was per formed under  vacuum. The 
en d p o in t  i n d i c a t i o n  was based  upon e l e c t r i c a l  c o n d u c t i v i t y  a c c o rd in g  to  Moerman 
( 3 ) .  Unless o th e rw i s e  s t a t e d ,  50 grams of  0.4  % p r o t e i n  s o l u t i o n s  in  0 .35  M NaCl 
were su b m i t ted  to  the  t e s t .

R e s u l t s  and d i s c u s s i o n .
1. C om pe t i t ion  between the  p r o t e i n s  of  WSP and SSP and sodium c a s e i n a t e  

( i n t r a - c o m g e t i t i o n ) ^ _______________________________________________________
I n c r e a s i n g  q u a n t i t i e s  of  o i l  were p r e - e m u l s i f i e d  under vacuum in  a S o r v a l l  m ixe r ,  
i n t o  200 gram l o t s  of  t h e  t h r e e  s o l u t i o n s ,  which a l l  c o n t a in e d  2 % NaCl and 1 % 
p r o t e i n ,  exce p t  SSP which c o n t a in e d  0 .6  % p r o t e i n .  The term " p r e - e m u l s i f i e d "  i s  
used to  i n d i c a t e  t h a t  the  amounts of  o i l  chosen ,  were s m a l l e r  than  th o se  needed 
to  t u r n  the  emuls ion  in  the  E C - t e s t .  The em uls ions  were then  c e n t r i f u g e d  f o r  20 
m inu tes  a t  48 200 x g,  r e s u l t i n g  i n  t h r e e  l a y e r s ,  i . e .  o i l ,  em uls ion  and w a te r .
The w a te r  l a y e r s  were a n a ly se d  f o r  rem a in in g  p r o t e i n ,  d i l u t e d  w i th  0 .35 M NaCl 
s o l u t i o n  to  the  s t a n d a r d  0.4 % p r o t e i n  c o n c e n t r a t i o n  and su b m i t ted  to  the  E C - t e s t .  
The r e s u l t i n g  EC-values a r e  p l o t t e d  in  f i g u r e  la  a g a i n s t  the  p r o t e i n  consumed by 
the  p r e - e m u l s i f i c a t i o n ,  as  a p e r c e n ta g e  of  t h e  i n i t i a l  p r o t e i n .  The amounts of 
p r e - e m u l s i f i e d  o i l  a r e  i n d i c a t e d  by d i f f e r e n t  symbols.
S ince  the  w a te r  l a y e r s  of  the  SSP-emuls ions  w i th  more than  100 grams of  o i l  
c o n t a in e d  l e s s  than  0 .4  % p r o t e i n ,  t h e  E C - t e s t s  were a l s o  per formed w i th  0 .3  % 
p r o t e i n  in  t h i s  c a s e .  Where t h i s  c o n c e n t r a t i o n  was too h igh  f o r  th e  l a s t  two 
P o i n t s ,  t h e s e  were found by e x t r a p o l a t i o n  in  acco rdance  w i th  the  l i n e a r  r e l a t i o n 
sh ip  between EC and SSP c o n c e n t r a t i o n  in  th e  c o r r e s p o n d in g  w a te r  l a y e r s .
The d i s t i n c t  s t e p s  of  the  EC-curve 6f  SSP a f t e r  p r e - e m u l s i f i c a t i o n  i n d i c a t e  t h a t  
SSP c o n s i s t s  of  s e v e r a l  p r o t e i n s  w i th  d i f f e r e n t  EC. A pparen t ly  the  p r o t e i n s  w i th  
the  h i g h e s t  EC a r e  p r e f e r e n t i a l l y  adsorbed  a t  the  f a t - w a t e r  i n t e r f a c e .
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fig ]a Change in emulsifying capacity with protein 
consumed by pre-emulsification of various 
amounts of oil. '•> + *” and P 0"'~2 7

Symbols of fig. 1 and 2.
200 grams of the solutions were pre-emulsified with:

O none
O 25
X 50
o 100
V 150
1 200
V 300
à 400
E 800 grams of oil.

fig. lb Amounts of filtrate after one hour from heat-gelled SSP water layers (0.3 % protein),
'”L “” obtained after pre-emulsification of various amounts of oil.

The EC-curve of  sodium c a s e i n a t e  shot^s a s i m i l a r  form. In the  WSP-ex trac t  
a p p a r e n t l y  t h e r e  a r e  no p r o t e i n s  which a r e  p r e f e r e n t i a l l y  adso rbed .
S ince  i t  i s  w e l l  known t h a t  S S P - e x t r a c t s  s e t  to  a g e l  on h e a t i n g  i t  was i n t e r 
e s t i n g  to  i n v e s t i g a t e  how th e  d i f f e r e n t  w a te r  l a y e r s  a f t e r  p r e - e m u l s i f i c a t i o n  
would behave in  t h i s  r e s p e c t .  T h e r e f o re  equal  amounts of  t h e s e  w a te r  l a y e r s  were 
h e a t e d  in  a w a te r b a t h  a t  70°C f o r  2 |  m i n u te s ,  cooled  down to  20°C and f i l t e r e d .  
The amounts o f  f i l t r a t e  o b t a in e d  a f t e r  one hour a r e  p l o t t e d  in  f i g u r e  lb a g a i n s t  
the  amounts o f  p r o t e i n  consumed by p r e - e m u l s i f i c a t i o n .  This  f i g u r e  s u g g e s t s  t h a t  
th o s e  p r o t e i n s  w i th  the  h i g h e s t  EC a l s o  have the  g r e a t e s t  a b i l i t y  f o r  g e l  form
a t i o n  on h e a t i n g .  To i n v e s t i g a t e  which p r o t e i n s  a r e  p r e f e r e n t i a l l y  ad s o rb e d ,  the  
S S P - e x t r a c t  was d i a l y s e d  to  an i o n i c  s t r e n g t h  of  0 .25  M and the  r e s u l t i n g  
p r e c i p i t a t e  was i d e n t i f i e d  as ac tom yos in ;  the  s u p e r n a t a n t  was f u r t h e r  d i a l y s e d  to
0 .04 M and th e  r e s u l t i n g  p r e c i p i t a t e  appea red  to be myosin .  The o r i g i n a l  SSP- 
e x t r a c t  and the  i s o l a t e d  ac tomyos in  s o l u t i o n  in  0 .35 M NaCl were s u b m i t te d  to the  
E C - t e s t  b e f o r e  and a f t e r  d i s s o c i a t i o n  by means of  Mg++ and P2 O7 a c c o rd in g  to 
G ra n ic h e r  and P o r t z e h l  ( 4 ) .  Table  I shows the  E C - v a l u e s , measured a t  0 .4  % 
p r o t e i n  c o n c e n t r a t i o n .  In a d d i t i o n ,  th e  exper im en ts  d e a l t  w i th  in  f i g .  la  were 
r e p e a t e d  f o r  SSP, b u t  t h i s  t ime the  w a te r  l a y e r s  a l s o  were su b m i t t e d  to  the  EC- 
t e s t  a f t e r  d i s s o c i a t i o n .  F ig .  2 shows the  r e s u l t s .  The d a t a  s u g g e s t  t h a t  myosin 
has  the  h i g h e s t  EC, fo l low ed  by ac tom yos in .
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2. C om pe t i t ion  between the  s o l u b l e  meat  p r o t e i n  f r a c t i o n s  WSP and SSP and
_§2̂ iü?}_£§®Êilî§£ë_iil}£êïI£-2IB2Ë£ii:i2iî2j.______________________________

I n to  200 gram l o t s  of  s t a n d a r d i s e d  WSP (1 .0  %) and SSP (0 .6  %) s o l u t i o n s ,  100 
grains of  o i l  were p r e - e m u l s i f i e d . The em uls ions  were then  c e n t r i f u g e d  and the 
w a te r  l a y e r s  d i l u t e d  to 0 .4  % p r o t e i n  by means of  0 .35  M NaCl s o l u t i o n .  Of th e s e  
d i l u t e d  w a te r  l a y e r s  a number of  m ix tu r e s  was made, r a n g in g  from 100 % WSP and 
0 % SSP to 0 % WSP and 100 % SSP. The curve  in  f i g .  3 shows the  EC-values  of  
th e s e  m i x tu r e s  p l o t t e d  a g a i n s t  the  WSP-SSP c o m p o s i t io n .  A f t e r  t h a t  m ix tu r e s  of  
the  o r i g i n a l  WSP and SSP e x t r a c t s  of  known com pos i t ion  were p r e - e m u l s i f i e d  w i th

«— initial composition— *■

<— initial composition — *■

Fig. 5-5 El-values of mixtures of pre-emulsified protein
solutions (solid lines) and of pre-envlsified

mixtures of protein solutions, marked X. The original*compositions, corresponding to X, actually changed by tne 
emulsification process to those, indicated by the inter
section of the'solid lines with the dashed ones.

Pig. 6-8 The initial composition of the
protein .solution mixtures before 

emulsification is shown on the abscissae, the 
changed composition after emulsification is 
shown on the ordinates. Pre-emu1 sified amounts 
of oil were 100 (X), 150 (A) or 200 grams (o).
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V}i
the  same q u a n t i t y  of  o i l ,  i . e .  100 grams.  A f t e r  c e n t r i f u g i n g  h e re  a l s o  the  w a te r  
l a y e r s  were d i l u t e d  w i th  0 .35 M Nk.Cl s o l u t i o n  to 0 .4  % p r o t e i n .  The r e s u l t i n g  EC- 
v a l u e s  a r e  p r e s e n t e d  in  the  same f i g .  3 and marked X. Although the  o r i g i n a l  
e x t r a c t s  were d i f f e r e n t  in  p r o t e i n  (1-0  and 0 .6  %) , t h e  f i g u r e s  on the a b s c i s s a  
r e p r e s e n t  the  t r u e  p r o t e i n  c o m p o s i t io n .  So, the  f i g u r e  shows the  change in  WSP- 
SSP c o m p o s i t io n ,  b ro u g h t  about  by p r e - e m u l s i f i c a t i o n  of  o i l .
The f i g u r e s  4 a n d _5 r e p r e s e n t  s i m i l a r  exper iments  w i th  m i x tu r e s  o f  SSP and sodium 
c a s e i n a t e  SC (SC in  1.0 % s o l u t i o n )  and o f  WSP and SC. F ig u r e s  6,  7 and 8 g ive  
the  r e s u l t s  in  an o t h e r  way, i . e .  the  a b s c i s s a e  r e p r e s e n t i n g  the  o r i g i n a l  SSP-WSP, 
SSP-SC, and WSP-SC co m p o s i t io n  r e s p e c t i v e l y  and the  o r d i n a t e s  the  c o r r e s p o n d in g  
com pos i t ions  a l t e r  p r e —e m u l s i f i c a t i o n  of  o i l .  From th e s e  cu rves  a p r e f e r e n c e  of  
.j SP and sodium c a s e i n a t e  over  WSP and a p r e f e r e n c e  of  sodium c a s e i n a t e  over  SSP 
as r e g a r d s  the  f i l m  f o rm a t io n  can be deduced.
From the  cu rves  in  f i g u r e s  6 and 8 i t  can be seen t h a t  the  change i n  com pos i t ion  
of  th e  m i x tu r e s  i n c r e a s e s  w i th  i n c r e a s i n g  q u a n t i t i e s  o f  p r e - e m u l s i f i e d  o i l .

Wnen i n c r e a s i n g  q u a n t i t i e s  o f  o i l  were e m u l s i f i e d  i n t o  th e  meat p r o t e i n  f r a c t i o n s  
WSP and SSP, the  p r o t e i n  c o n t e n t  of  the  con t inuous  phase  d e c re a s e d  more and more 
and did  no t  i n c r e a s e  a g a i n  when the  em uls ion  c o l l a p s e d .  A f t e r  c e n t r i f u g i n g  the 
consumed p r o t e i n  was found as a t h i n  f i l m  of  i n s o l u b l e  m a t e r i a l  between the  
s e p a r a t e d  o i l  and the  w a te r  l a y e r .  This s u g g e s t s ,  t h a t  i f  meat p r o t e i n  f i l m s  a r e  
d i s t u r b e d  d u r in g  the  e m u l s i f i c a t i o n  p r o c e s s ,  where o i l  d r o p l e t s  a r e  reduced  to  
s m a l l e r  ones ,  th e s e  p r o t e i n  f i l m s  a r e  n o t  ab l e  to em u ls i fy  o i l  a g a in  and the  more 
p r e f e r r e d  p r o t e i n  of  th e  c o n t inuous  phase can then be expec ted  to  ta ke  over  the  
f i l m  f o r m a t io n .  U nl ike  the  case  of  WSP and SSP, sodium c a s e i n a t e  d i s s o l v e d  a g a in  
a lmos t  co m p le te ly  when the  emuls ion  c o l l a p s e d  w i th  no s i g n i f i c a n t  change in  i t s  EC

5c._I!2®_E2l®_2l_i’Q£_^lii§£tion_and_the_residue R.
To s tu d y  the  r o l e  of  X and R, i n c r e a s i n g  q u a n t i t i e s  o f  o i l  were p r e —e m u l s i f i e d  
i n t o  200 gram l o t s  of  1 0  % K and R s u s p e n s i o n s ,  c o n t a i n i n g  2 % NaCl. The w a te r  
l a y e r s ,  o b t a in e d  by c e n t r i f u g i n g ,  cou ld  n o t  be s u b m i t te d  to  the  E C - t e s t ,  as  
d e s c r i b e d  f o r  the  s o l u b l e  p r o t e i n s ,  s i n c e  they h a r d l y  co n ta in e d  a ry  p r o t e i n .

T h e r e f o re  the  p r o t e i n  c o n t e n t  of  
th e  em uls ion  l a y e r s  was de te rm 
ined  a f t e r  c e n t r i f u g i n g  and p l o t 
ted  in  f i g .  9 as a p e r c e n ta g e  of  
the  t o t a l  i n i t i a l  p r o t e i n  a g a i n s t  
the  amounts of  p r e - e m u l s i f i e d  o i l .  
These curves  i n d i c a t e  t h a t  b o th  K ' 
and R a r e  adsorbed  a t  the  f a t -  
wTa t e r  i n t e r f a c e ,  th e  K - f r a c t i o n ,  
however,  i n  a c o n s i d e r a b l y  h i g h e r  
amount than  the  r e s i d u e  R.
To i n v e s t i g a t e  how K and R behave 
i n  com bina t ion  w i th  s o l u b l e  
p r o t e i n s ,  100 grams of  o i l  were 
p r e - e m u l s i f i e d  i n t o  200 gram l o t s  
of  m ix tu r e s  of  e i t h e r  WSP, SSP or 
sodium c a s e i n a t e  w i th  K and R 

r e s p e c t i v e l y  (0 .6  % p r o t e i n  f o r  SSP, 1.0 % f o r  the  o t h e r s ) .  The w a te r  l a y e r s ,  
c e n t r i f u g e d  from the  e m u ls io n s ,  were d i l u t e d  with  0 .35  M NaCl s o l u t i o n  to  0 .2  % 
p r o t e i n  and the  E C - t e s t  was c a r r i e d  o u t .  On the r i g h t  hand s i d e  of  f i g .  10 the  
EC-va lues  a r e  p r e s e n t e d  as a f u n c t i o n  o f  the  mixtui 'e co m p o s i t io n ,  whereas  the 
l e f t  hand s i d e  of  the  d iagram g ive s  the  EC-data of  the  non p r e —e m u l s i f i e d  p r o t e i n  
f r a c t i o n s ,  a l s o  in  a 0 .2  % c o n c e n t r a t i o n .  I t  can be seen  t h a t  the  EC-values  of  
the  w a te r  l a y e r s  remained e x a c t l y  the  same, e i t h e r  w i th  o r  w i th o u t  K and R. Since 
the  s o l u b l e  p r o t e i n  in  the  w a te r  l a y e r s  o r i g i n a t e d  from the  WSP, SSP o r  sodium 
c a s e i n a t e ,  the  d iagram s u g g e s t s  t h a t  the  a c t u a l  e m u l s i f i c a t i o n  i s  performed by 
the  s o l u b l e  p r o t e i n s  and t h a t  K and R a r e  a d d i t i o n a l l y  a d s o rb ed .  This  a d s o r p t i o n  
w i l l  p ro b a b ly  c o n t r i b u t e  to the  s t a b i l i t y  of  the em uls ion ,  s i n c e  i t  r e s u l t s  in  a 
h i g h e r  v i s c o s i t y  of  the  system.
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f i g .  10 EC-values of the pre-emulsified mixtures of the soluble proteins WSP, SSP, and SC with K and 
R (right), compared with the EC-values of the non pre-emulsified pure samples (left).
All EC-values for 0.2 % protein solutions.

By d e t e rm in i n g  the  p r o t e i n  c o n t e n t  of  the  v a r i o u s  l a y e r s  ( th e  p r e c i p i t a t e s  on 
th e  bottom i n c l u d e d ) ,  o b t a in e d  a f t e r  c e n t r i f u g i n g  th e  emuls ions  d e a l t  w i th  on 
the  r i g h t  hand s id e  o f  f i g .  10, th e  o r i g i n  of  the  p r o t e i n  in  the  emuls ion  l a y e r s  
was e s t i m a t e d .  F ig .  11 shows how much s o l u b l e  p r o t e i n  SP, so e i t h e r  WSP o r  SSP, 
and how much t o t a l  p r o t e i n  ends up i n  th e  em uls ion  l a y e r .  I t  can be seen t h a t  
th e  p e r c e n t a g e s  of  WSP and SSP t h a t  a r e  found in  th e  em uls ion  l a y e r  a r e  f a i r l y  
c o n s t a n t .  The same h o ld s  f o r  the  f r a c t i o n s  of  K and R t h a t  a r e  adsorbed  i n  com
b i n a t i o n  w i th  SSP, b u t  i n  com bina t ion  w i th  WSP a g r e a t  a f f i n i t y  of  K and R fo r  
the  emuls ion  l a y e r  i s  o b s e rv ed .  From f i g .  11 i t  can a l s o  be seen  t h a t  a h igh

p e r c e n ta g e  of  the  adsorbed  
p r o t e i n  in  the  case  of  
100 % SSP i s  in  f a c t  i n 
s o l u b l e .  Th is  i s  due to 
the  mechan ica l  t r e a tm e n t  
in  t h e  S o r v a l l  b l e n d e r .  
This  was e s p e c i a l l y  the  
case  in  S S P - e x t r a c t s  from 
f r e s h  m e a t .

f i g , 11

protein SP (- -) ar.d total
protein (--- ) in the emulsion layer
as a percentage of total protein 
content in the emulsion. Experiments 
with fresh (x) and frozen meat (o).
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To examine the  p o s s i b i l i t y  t h a t  K and R c o n s i s t  a t  l e a s t  p a r t l y  o f  m y o f i b r i l l a r  
p r o t e i n  and thus  must c o n t a i n  ac tom yos in ,  EC-values  o f  K and R were de te rm ined  
b e f o r e  and a f t e r  t r e a t m e n t  w i th  Mg++ and P20 7 . As t a b l e  I shows, the  t r e a tm e n t
caused  a g r e a t  i n c r e a s e  in  EC and s in c e  no e f f e c t  was obse rved  on the o t h e r  
f r a c t i o n s  o f  th e  m y o f i b r i l l a r  p r o t e i n ,  i t  seems l i k e l y 1 inde ed ,  t h a t  an a p p r e c i a b l e  
p a r t  o f  ag g re g a te d  ac tomyos in  i s  p r e s e n t  in  K and R. The d i s s o c i a t i o n  t r e a tm e n t  
o f  K and R no t  on ly  caused an i n c r e a s e  in  EC, but  a l s o  in  the s o l u b i l i t y ,  whereas 
a s e v e re  m echan ica l  t r e a t m e n t  of  the  s o l u b l e  ac tomyos in  from SSP (] minu te  high  
speed  m  a S o r v a l l  b l e n d e r )  caused  f l o c c u l a t i o n  of  th e  p r o t e i n  and a c o n s i d e r a b l e  
f a l l  i n  EC. Here a l s o  s ubse quen t  d i s s o c i a t i o n  of  the  p r e c i p i t a t e  by means of  Mg++ 
and P20? r e s t o r e d  the  s o l u b i l i t y  and the  EC ( t a b l e  I ) .  I t  i s  g e n e r a l l y
a c c e p te d  t h a t  comminuting meat  w i th  s a l t  and w a te r  f a v o u rs  the  e x t r a c t i o n  and 
s o l u b i l i t y  of  some p r o t e i n s ,  bu t  the  d a t a  of  t a b l e  X s u g g e s t  t h a t  an ex a g g e ra te d  
m echan ica l  t r e a t m e n t  may be l e s s  f a v o u r a b l e  f o r  o t h e r  p r o t e i n s .
The i n c r e a s e s  in  the  EC-values  a f t e r  d i s s o c i a t i o n  of  both  K and R a r e  of  the  same 
o r d e r  s i n c e  R was found to c o n t a i n  a p p ro x im a te ly  40 % c o n n e c t iv e  t i s s u e .  In s p i t e  
^^ t h i s  resem blance  in  the  1C—v a l u e s ,  the  d i f f e r e n c e  between K and R cannot  be 
e x p l a in e d  on ly  by d i f f e r e n c e s  in  p a r t i c l e  s i z e ,  s i n c e  the two f r a c t i o n s  appea r  as 
d i s t i n c t  l a y e r s  a f t e r  c e n t r i f u g i n g  o f  th e  mea t—s a l t —w a te r  m i x t u r e s .  The K—f r a c t i o n  
p o s s i b l y  c o n s i s t s  of  m y o f i b r i l l a r  p r o t e i n  f r e e d  from c o n n e c t iv e  t i s s u e ,  in  
c o n t r a s t  to the  r e s i d u e  R, where i t  may be s t i l l  e n c lo se d  in  the  c o n n e c t iv e  t i s s u e .

Me a t  sample f r a c t i o n b e fo re a f t e r

WSP 38 34
I f r e s h SSP 92 100

SSP, minus ac tomyos in  and my'osin 72 73
Myosin 1 14

f r e s h SSP 99 123

SSP 88 109
SSP, minus ac tomyos in 96 97

I I f r o z e n Actomyosin from SSP 75 100
Idem, a f t e r  m echan ica l  t r e a tm e n t 40 99
K 49 80
R 42 64

Sodium c a s e i n a t e 65 70
0.35  M NaCl 26

Table I  EC-va lues  in  grams o f  o i l ,  measured  a t  0 .4  % p r o t e i n  s o l u t i o n s  
in  0 .35  M NaCl, b e f o r e  and a f t e r  t r e a tm e n t  w i th  Mg'*1 and P^O
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