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I n t r o d u c t i o n
v/ith i n c r e a s i n g  use  b e in g  made o f  p r o t e i n s  from s o u rc e s  o th e r  th a n  meat,

lese  p r o t e i n ssuch as  s o y a  b ean ,  i t  i s  d e s i r a b l e  to  have a  method o f  i d e n t i f y i n g  
i n  meat p r o d u c - s .  Olsman^ o e s c r ib e d  a  p ro c e d u re  u s in g  s t a r c h  g e l  e l e c t r o p h o r e s i s  
i n  u r e a  by which soya p r o t e i n  was d e t e c t e d .  Such a  method s e p a r a t e s  p r o t e i n s  
a c c o rd in g  to  t n e i r  ch arge  b u t  some a r e a s  i n  th e  e l e c t r o p h o r e s i s  u a t t e r n  have no 
d i s t i n g u i s h i n g  f e a t u r e s  when m ix tu re s  o f  p r o t e i n s  a re  b e in g  exam ined, e l e c t r o 
p h o r e s i s  i n  p o ly a c ry la m id e  g e l  i n  the  p re s e n c e  o f  sodium dodecy l s u lp h a te  s e p a r a te s -  
p r o t e i n s  a c c o rd in g  to  t h e i r  m o le c u la r  w e ig h t  and c l e a r e r  r e s u l t s  have been o b ta in e d  
from m ix tu re s  o f  muscle p r o t e i n s ,  The p r o t e i n s  o f  th e  m y o f i b r i l  have been  
s u c c e s s f u l l y  s e p a r a t e d  and i d e n t i f i e d  by t h i s  method 3 and. th e  p r o t e i n s  o f  sova  

bean have been shown i n  a  p r e l i m i n a r y  p a p e r4 to  be s u f f i c i e n t l y  d i f f e r e n t  from 
th o se  o f  meat to  i d e n t i f y  th e  p re se n c e  o f  soya  p r o t e i n  i n  m eat.

E x p e r im en ta l
F r e p ~ r a t io n  o f  samples

H ea t,  e i t h e r  raw o r  cooked to  100°, was m inced and t r e a t e d  w i th  s e v e r a l  
volumes o f  ac e to n e  to  remove th e  f a t  and m o is tu r e .  The d r i e d  p ro d u c t  was ground 
to  a f i n e  powder. T ex tu red  soya  bean  p r o t e i n  o r  soya  f l o u r  was u sed  u n t r e a - '  
Commercial sa u sa g e s  ( B r i t i s h  m a n u fa c tu re )  w hich were known to  c o n t a i n  added 
f l o u r  were t r e a t e d  as m eat.

;ed.
so;;

L'o preps sam ples  f o r  e l e c t r o p h o r e s i s  weighed amounts th e  d r i e d  meat
powder and soya bean were mixed i n  d i f f e r e n t  p ro p o r t i o n s  and suspended i n  10 ml
of 3) sodium dodecy l s u l p h a t e  coni a i n i n g  ab o u t  0.5/- mere a p t  o e th a n o l .  The
s u sp e n s io n s  were h e a te d  i n  a b o i l i n g  w a te r  b a th  f o r  3 0  min. to  d i s s o lv e  th e  
p r o t e i n s .  Haile s t i l l  h o t  th e  samples w ere c e n t r i f u g e d  a t  3 0 , 0 0 0  £  f o r  30 min 
and th e n  f i l t e r e d  to  remove a n y  f l o a t i n g  m a t e r i a l .

Gel l l e c t r o w h o r e s i s
E l e c t r o p h o r e s i s  was c a r r i e d  o u t  on a  s l a b  o f  p o ly a c ry lam id e  by the

p ro ced u re  d e s c r ib e d  e lsew h ere^
(w/w) c r o s s l i n k e r  i n  a  b u f f e r  o f  3

The ac ry lam id e  c o n c e n t r a t i o n  was
0 mil b o r i c  a c i d ,  30 mil T rio  ■

dodecy l s u lp h a t e  and O .ly  m e re a p to e th a n o l .  The b u f f e r  i n  the  e lec  
was s a t u r a t e d  sociium t e t r a b o r a t e  w ii l l  0.5;- sodium dodecy l s u l p h a t e . .  The a p p a ra tu s  
was -.rater c o o le d  to  keep th e  te m p e ra tu re  be tw een  20° and 3 0 ° w i th  a  vo ltage*
180 v o l t s  a p p l i e d  a c ro s s  th e  g e l  to  g ive  a  c u r r e n t  o f  50-60 m

! ey w ith  1 :30
:h 0.1>. SCO.iun
ic tro ■de t r a ys
;e .. The appar.
L 3. Vo l ta g e o f
>S . A f te r 4 h

g e l  was s l i c e d  t o  remove th e  to p  and bottom  l a y e r s  o f th e  s l a b  and the
m idd le  s l i c e  was p la c e d  i n  a  wash o f  3 0 y  m e th y la te d  s p i r i t s  and 5y a c e t i c  a c i d  
i n  w a te r .  A f t e r  2 h .  th e  g e l  was s t a i n e d  o v e rn ig h t  i n  0 . 2 /  Coomassie b r i l l i a n t  
b lu e .  R epeated  w ash ings  i n  th e  m e th y la te d  s p i r i t s  and a c e t i c  a c i d  m ix tu re  were 
made u n t i l  th e  g e l  had c l e a r e d .

Gel ¿•canning
S t r i p s  f o r  eac h  sam ple ru n ,  were c u t  from the  g e l  and scanned  i n  a

500 o ec tro p .  o t o n e t e r  a t  560 mi usm g  a  s p e c i a l l y  c o n s t r u c t e dUnicc
a t ta c h m e n t  c o n s i s t i n g  o f  a c l e a r  p e rs p e x  h o ld e r  ( to  t a k e  g e l  s t r i p s )  f i t t e d  
to  a p l a t e  which was f r e e  to  r o t a t e  i n  th e  c e l l  compartment o f  th e  s p e c t r o 
p h o to m e te r .  The p l a t e  was r o t a t e d  by an  e x t e r n a l  m otor g iv in g  4 r e v s . / h r .  so 
t h a t  t h e  com plete  g e l  s t r i p  was scanned  i n  4 min.

Re s u l t s
The g e l  p a t t e r n s  o f  th e  so y a  bean  p r o t e i n  and thh  meat p r o t e i n s  were 

co m p le te ly  d i f f e r e n t .  The p a t t e r n  found f o r  meat p r o t e i n s  ( F ig .  l a )  was 
t y p i c a l  o f  th e  p a t t e r n  o f  m y o f ib r i ls -^  showing bands c h a r a c t e r i s t i c  o f  myosin, 
a c t i n ,  t ropom yosin ,  t r o p o n in  ana o . - a c t in in .  The sa rc o p la sm ic  p r o t e i n s  no 
doub t a l s o  c o n t r i b u t e d  to  th e  g e l  p a t t e r n  b u t  i n d i v i d u a l  w ro te in s  were not

* P re s e n t  A d d re s s : B u n d e s a n s ta l t  f u r  F le i s c h f o r s c h u n g ,  8650 Hulmbach, 
Vi. Germany.
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Pi:". F a c s im ile s  of the  polyacry laru .de g e l p a t te rn s  o f neat and 
w ith  th e  co rresp o n d in g  tr a c e  o b ta in ed  by secu rin '?  th e  - e l
a) 50 ng of d r ie d  cooked n e a t powder
b) 50 ng o f soya p o r te r
c) 50 mg 01 d r ie d  n e a t powder w ith  30 ng o f soya ro r d e r
d) 100 ng o f d r ie d  raw sausage clx

s oya "cpo in s  
a t  5o0 nr

A l l  quantities were dissolved in 1C
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i d e n t i f i e d .  Of th e  soya p r o t e i n s  (F ig .  1b) two bands C and G, w ere much 
s t r o n g e r  th a n  th e  o th e r s  and d id  n o t  c o in c id e  with, any o f  th e  bands from 
meat p r o t e i n .  The appearance  o f  th e s e  two bands i n  a g e l  p a t t e r n ,  t h e r e f o r e ,  
i s  good ev id e n c e  o f  the  p re s e n c e  o f  s 03/a  p r o t e i n  i n  the  sam p le .  P ig .  1c was 
a  m ix tu re  o f  soya  bean  powder and meat and F ig .  1d was a com m ercial sausage  o f  
B r i t i s h  ty p e  and m a n u fa c tu re .  Both th e s e  sam ples  showed th e  C and G bands o f  
soya  p r o t e i n  q u i t e  d i s t i n c t  from th e  meat p r o t e i n s  b u t  the o t h e r  soya  bends as 
ex p e c te d  merged w i th  th e  meat p r o t e i n  b an d s .  The sausage  a l s o  showed bands ,  n o t  
found i n  th e  meat p r o t e i n  p a t t e r n ,  the  s o u rc e  of th e s e  i s  n o t  known bu t th e y  
do no t  i n t e r f e r e  w i th  th e  i d e n t i f i c a t i o n  o f  soya, p r o t e i n .

The p a t t e r n s  o b ta in e d  by s c a n n in g  th e  g e l s  areshow n i n  P ig .  1 u n d e rn e a th  
th e  i n d i v i d u a l  g e l  p a t t e r n .  I t  was found  t h a t  th e  G band o f  soya w hich  was th e
most i n t e n s e  band was too  c lo s e  to  th e  t r o p o n in  bands o f  meat to  g iv e  a d e f i n i t e  
peak  ( p i g s .  1c and 1 d ) .  The C band however gave a c l e a r  peak  w i th  no i n t e r f e r e n c e  
from any meat bands and. th e r e f o r e  was chosen  to  make a  q u a n t i t a t i v e  a ssessm en t 
o f  th e  araotmt o f  so y a  p r o t e i n  mixed w i th  m eat.

m ix tu r e s  c o n ta in in g  d i f f e r e n t  p r o p o r t i o n s  o f  soya powder and d r i e d  meat 
powder up to  a t o t a l  o f  100 mg were e x t r a c t e d  w i th  10 ml o f  3y sodium dod ecy l 
s u lp h a t e .  The g e l  p a t t e r n s  o b ta in e d  on e l e c t r o p h o r e s i s  were s i m i l a r  to  P ig .  1c. 
w i th  th e  i n t e n s i t y  o f  th e  C band in c r e a s i n g  as th e  p r o p o r t i o n  o f  soya powder 
i n c r e a s e d .  A n a ly s is  o f  th e  peaks o b ta in e d  by sca n n in g  th e  g e l  s t r i p s  showed 
t h a t  s i s e  o f  t h e  peaks (a s  m easured  by th e  w e ig h t  o f  th e  c u t  o u t  peak) i n  
d u p l i c a t e d  sam ples  was no t  i d e n t i c a l  due m a in ly  to  v a r i a t i o n s  i n  s l o t  s i s e ,  ge l
th i c k n e s s ,  and d eg ree  of s t a i n i n g ,  
to  th e  w e ig h t  o f  th e  a c t i n  p eak  i n  
r e s u l t s .

But th e  r a t i o  o f  the  w e ig h t o f  th e  C peak  
th e  same g e l  s t r i p  gave much more c o n s i s t e n t

P ig . 2 shows the  r e s u l t s  o f  th e  p l o t  o f  th e  r a t i o  o f  the  C peak  to  th e  a c t i n
r a t i o  o f  d r i e d  soya powder to  d ry  m e a t . pow der. h e  b? libpeak a g a i n s t  th e

to r  a s t r a i g h t  l i n e  dees n o t  pass  th ro u g h  th e  o r i g i n .  This  c o u ld  be due to  
the background  s t a i n  p r e s e n t  i n  ev e ry  s t r i p  w hich  tends  to  mask th e  C peak a t  
Low c o n c e n t r a t i o n s  o f  soya  pow ner.
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, „ -° tc3t t;:ls reliability of Fig. 2 as a standard cuinre for. ^  M+<r, ,,
°. L': e i-nov-lt of soya powder added to a seat product, the result for - » 
ni9\ f f d Fi7- <F were ar lysed. Because the re Tilts in ^  ' Z  T  S
weight oasis it « .  necessary, fl„t, to too. tha^nSnt o? £  ‘ eat ? o t  i° 5 7  
fi* sfu35®? a moisture content of , , and a< fat contL„t" - * ’ ■ “
“ .E5ia: °f fat * »  ^  i» « •  — age in was 25*. of t o

celr": pr0bein xn 3j:e aried sausage mis was deteimned by a com^ari t - c- - 
°i f ^ J 80 mix and neat protein which showed tilt the aSin ? e ^  

f“0,1"® 01 'rrlt!a ;aU3aS0 *+■■ oas equivalent to the actin peak of 50
“ at Jrote“ - » » *  only 255» of the dried sausage nix t o  neat ufotei..

« •  « « *  » » *  P r o te in  c o n te n t  o f  the l e t  3a u = a J 7 i9 ^ - 4  2? ' " '  
‘■g- P i 0  <=f  *1»  so y a  C p eak  to  the a c t i n  peek  w a s ^ d e S i  ^  

O u t e r e n t  p o r t io n s  o f  200 mg o f  c r i e d  sausa.ee n ix * a rd  -eve 9  ¡ - 4 4  r . " " ’ 
0 .0 9 7  + 0 .0 0 7  w hich i r o n  P ig . 2 M  e o u i v a l S t  to  9 9 9 „ 4 9 ™ *
m eat p r o te in  o f  < W .  T h e re fo re ,  on th e  £ £  0? i T ? U L S R  ' f “ !  *  
P ih to in  c o n te n t  above, th e ^ n o o n t  o f  soya pow der i n  th e  w e f t a C - e  n £  ..

5/v soya nowder
f, n/i _  - or; ----- jlxi ens v;eu £

., 0/ ’ or 2 w 'J wluch was m  good agreement with the 2
uhaeh tne sausage manufacturers claimed they were adding.

Conclusion
, . xnere ,ls no doubt th::t the addition of soya bean nrotein to -pat

in°tbet^ 5+? 03 d“tocLed by the Presence of the too mainlands of soya protein 
Tj-'~ Pattern obtained by electrophoresis in polyacrylamide e-el in v,«1 

or sodium dodecyl crlohn«. The limit of dete^iS i f S o S  ?  so9
:.0:;usr “  “ at °n a weight lasis. She quantitative evaluation is o S +  in
the Preliminary stages hut the results from a small nuah-r of m S  ™
encouraging one the method should offer a basis for asseAinf Sntitetivelv 
tne amount of soya protein added to meat. ° qu-ntl
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