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SUMMARY
Thermostable muscle antigens have proved useful in meat species 

identification of fresh, heat-treated meat and meat products using various 
immunological techniques. The molecular weight of the partially 
purified thermostable muscle antigen was determined using gel filtration. 
Using a molecular weight standard curve the thermostable muscle 
antigen was found to have a molecular weight of 210kd.

INTRODUCTION
Species identification of cooked, autoclaved meat or meat products 

requires isolation and use of a meat component that is (i) robbust to 
processing temperatures (ii) characteristic of meat and (iii) incapable of 
being added per se to enhance the apparent meat content. Thermostable 
muscle antigen(s) have been shown to fulfil the above three criteria. 
Thermostable muscle antigens have been used in species identification of 
fresh meat,(Kang ethe et al. 1985) heat-treated meats (Kang'ethe and 
Lindqvist 1987a) and internal organs (Kang'ethe and Lindqvist 1987b) 
using various immuno assay techniques (Kang'ethe el al. 1985; Kang'ethe 
and Gathuma 1987)

Despite the usefulness of antisera to TMA for species identification of 
fresh cooked and or heat-treated meat and meat products, the physico­
chemical characteristics of the TMA have not been elucidated. This paper 
describes the molecular weight determination of the TMA using gel 
filtration.

254



M a t e r i a l s  a n d  m e t h o d s

R e p a r a t io n  o f  p a r t ia l ly  p u r i f ie d  T M A  (P T M A )

T h e r m o s ta b le  m u s c le  a n t ig e n s  w e r e  e x tr a c te d  fr o m  m e a t  s a m p le s  u s in g  

M o d ific a t io n  o f  th e  o r ig in a l  m e t h o d  o f  M ilg r o m  a n d  W ite b s k y  (1 9 6 2 ) as
follows:

Th e  m e a t  s a m p le s  w e r e  tr im e d  o f f  e x t e r n a l  fa t  a n d  c o n n e c t iv e  t i s s u e ,  
o ed  a n d  h o m o g e n is e d  in  s a l in e .  T h e  h o m o g e n a t e  w a s  s o n ic a t e d  a t  

3° °W  u s in g  a B r a u n s o n ic  1 5 1 0  in s t r u m e n t  (B .B r a u n  M e ls u n g e n  A G , W .
Cj0j*M a n y ) fo r  10 m in  a t  in  1 m in  b u r s ts . T h e  s o n ic a t e d  h o m o g e n a t e  w a s  

r ifu g e d  a 2 0 0 0  x  g  a n d  th e  s u p e r n a ta n t  f i l t e r e d  th r o u g h  a W h a tm a n  

llter p a P er  N o  3- T h e  f i l tr a te  w a s  c e n tr i fu g e d  a t  8 6 0 0 0  x  g  fo r  3 0  m in  a n d  

Sup e r n a ta n t  a u t o c la v e d  a t 1 2 1 ° C  fo r  3 0  m in . T h e  a u t o c la v e d  m a te r ia l  
c e n tr ifu g e d  a t 2 0 0 0  x  g  fo r  15  m in  a n d  th e  a n t ig e n s  p r e c ip ita te d  fr o m  

Sup e r n a t a n t  b y  th e  a d d i t io n  o f  3  v o l u m e s  a b s o lu t e  e t h a n o l .  T h e  

Ure W as le ft r o o m  te m p e r a tu r e  o v e r n ig h t ,  th e  p r e c ip ita te  s e p a r a te d  
e n t r i f u g in g  a t 2 0 0 0  x  g  fo r  15  m in ,  a n d  e x c e s s  e t h a n o l  r e m o v e d  b y  

y in g  in  a R o t a v a p o r  <R> ( B a u c h i ,  F la w i l  S w i t z e r l a n d ) .  T h e  d r ie d  

Ip ita te  w a s  d i s s o lv e d  in  a s m a ll  v o lu m e  o f  s a l in e  a n d  c o n c e n tr a te d  b y  

f i l t r a t io n  'in  a n  A m ic o n  c e l l  w i t h  a  P M  3 0  m e m b r a n e  h a v in g  a 

c u la r  w e ig h t  c u t -o f f  o f  3 0  0 0 0  d a l to n s .  T h e  c o n c e n tr a te d  fr a c t io n  w a s  

a P p l ie d  to  a  S e p h a d e x  G -2 0 0  C o lu m n  ( h e ig h t  9 5 .5 c m ) , e lu t e d  u s in g  

s P h a te  b u ffe r e d  s a l in e  (P B S ) a n d  fr a c t io n s  o f  7 m l / t u b e  c o l le c te d .

etect»on of the antigen in the fractions using ELISA
The  G -2 0 0  f r a c t io n s  w e r e  d i l u t e d  1:2  in  t h e  c o a t in g  b u f f e r  (0 .0 5 M  

Carbon a t e - b ic a r b o n a t e  b u f f e r  p H  9 .6 ) ,  a n d  lO O p l /w e l l  o f  e a c h  a n t ig e n
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d ilu t io n  w a s  u s e d  to  c o a t  th e  m ic r o t i tr e  p la t e s  (D y n a te c h  M  1 2 9 A  M id0 
E L IS A ). C o a t in g  w a s  c a r r ie d  o u t  a t  r o o m  te m p e r a t u r e ,  o v e r n ig h t  in a 
h u m id  c h a m b e r .  T h e  p la t e s  w e r e  w a s h e d  f i v e  t im e s  u s in g  0 -1 ^  

p h o s p h a t e  b u ffe r e d  s a l in e  p H  7 .2  c o n ta in in g  0.05%  T w e e n  8 0  (PBS-T)anii 
l O O p l / w e l l  o f  th e  a b o r b e d  g o a t  a n t i -T M A  d i l u t e d  1 :8 0  in  th e  sen 1111 
d ilu e n t  (0 .0 5 M  p h o s p h a t e  b u ffe r  p H  8 .0  +  7 5 g  K C L  +  2 .5 g  b e n z o ic  acid  + 

E D T A  + 0.1%  T w e e n  8 0  + 5% n o r m a l r a b b it  s e r u m  p e r  l it r e  a n d  p H  ^  

a d ju s te d  to  7 .5 ) w a s  a d d e d  to  th e  p la te s  a n d  in c u b a te d  fo r  1 h o u r  at 37°^ 
T h e  p la t e s  w e r e  w a s h e d  5  t im e s  w it h  th e  P B S -T  a n d  lO O p l/w e l l  o f the 
ra b b it a n t i-g o a t -  Ig G  - G lu c o s e  O x id a s e  c o n ju g a te  p r e p a r e d  a c c o r d in g  t°  ^  

m e t h o d  o f  W i ls o n  a n d  N a k a n e  (1 9 7 8 )  d i lu t e d  1 / 1 0 0 0  in  th e  co n ju g aie 
b u ffe r  a d d e d .  T h e  p la te s  w e r e  in c u b a te d  fo r  1 h r  a t 3 7 ° C .  T h e  con ju g ate 
d i lu e n t  w a s  s im ila r  to  th e  s e r u m  d i lu e n t  e x c e p t  th a t T w e e n  8 0  w a s  u s e d at
0.5%  in s t e a d  o f  0 .1% . T h e  p la te s  w e r e  w a s h e d  f iv e  t im e s  u s in g  PBS-T aÎ  

th e  s u b s t r a t e  a d d e d  lO O p l/w e l l .  F o r  o n e  m ic r o t i t r e  p la t e ,  th e  su b s tra* 
s o lu t io n  w a s  p r e p a r e d  b y  m ix in g  1 0 m l o f  0 .0 5 M  a m m o n iu m  c itra te  buff°r 
p H  5 .0  +  1 m l o f  20%  g lu c o s e  +  0 .1 m l o f  A B T S  2 5 m g / m l  in  d is t i l le d  

a n d  0 .1 m l o f  p e r o x id a s e  t y p e  II ( s ig m a )  l m g / m l  in  a m m o n iu m  c ii^ te 

b u ffe r  p H  5 .0 . T h e  p la t e s  w e r e  in c u b a te d  fo r  1 h o u r  a t r o o m  te m p e r 3^  

a n d  t h e  a b s o r b a n c e  r e a d  a t  4 1 0 n m  u s i n g  E L I S A  m i n i  r ea d ef 
(D n y n a te c h ,S a n ta  M o n ic a  C A ). T h e  fr a c t io n s  c o n t a in in g  th e  P T M A  
p o o le d  a n d  c o n c e n tr a te d  b y  u ltr a f iltr a t io n .

C a l ib r a t io n  o f  S e p h a d e x  G -2 0 0  C o lu m n

A  c h r o m a t o g r a p h ic  c o lu m n  9 4 .2 c m  in  l e n g t h  a n d  2 .6 c m  i n t ^ 1 
d ia m e t e r  w a s  p a c k e d  w i t h  s w o l l e n  S e p h a d e x  G - 2 0 0  (Pharmacia) ^
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d e sc r ib e d  b y  H u d s o n  a n d  H a y  (1 9 8 0 ) . A f te r  e q u il ib r a t io n  w it h  P B S , th e  

c o lu m n  w a s  c a lib r a te d  u s in g  th e  f o l lo w in g  p r o te in  m a rk ers:

B lu e  d e x tr a n  7 2 ,0 0 0 ,0 0 0  d a l t o n s
P u r if ie d  Ig G  1 50 ,00 0
B o v in e  s e r u m  A lb u m in  6 7 ,0 0 0  "

T h e  c a l ib r a t io n  w a s  r e p e a t e d  t w ic e  a n d  th e  a v e r a g e  v o id  a n d  e lu t io n  
v ° lu m e s  o f  th e  p r o te in  s ta n d a r d s  d e t e r m in e d .  T h e  K a v  c o n s ta n t s  fo r  e a c h  
m a rker w a s  c a lc u la te d  u s in g  th e  f o l lo w in g  fo r m u la :

(G el f i l tr a t io n  : T h e o r y  a n d  p r a c t ic e  p h a r m a in e  f in e  c h e m ic a ls ,  U p p s a la
Sweden)

K a v  =  V e  - V o
V t  - V o  w h e r e

V e  = v o id  v o lu m e  (e lu t io n  v o lu m e  o f  b lu e  d e x tr a n )
V o  = e lu t io n  v o lu m e  o f  th e  o th e r  p r o te in  m a r k e r  
V t =  T o ta l  b e d  v o lu m e
K a v  =  T h e  fr a c t io n  o f  th e  s t a t io n e r y  g e l  v o lu m e  w h ic h  is  a v a i la b le  

( ° r d if f u Sio n  o f  a  g iv e n  s o lu t io n .

P a r t ia lly  p u r if ie d  T M A  w a s  m ix e d  w i t h  l m g  o f  b lu e  d e x tr a n  2 0 m g  o f  

h u m a n  Ig G  a n d  4 0 m g  o f  b o v in e  s e r u m  a lb u m in  in  P B S  to  to ta l v o lu m e  

° (  3 m l a n d  w e r e  a p p l i e d  to  th e  c a l ib r a t e d  c o lu m n .  T h e  P T M A  w a s  

E l e c t e d  in  th e  e lu t e d  fr a c t io n s  b y  E l A  a s  d e s c r ib e d  a b o v e .
^ h e  K a v s  o f  t h e  p r o t e i n  m a r k e r s  w e r e  p l o t t e d  a g a i n s t  t h e ir  

c ° rr e s p o n d in g  m o le c u la r  w e i g h t s  o n  a  s e m i lo g a r i t h im ic  g r a p h  p a p e r  .
T'i

e  b e s t  l in e  w h ic h  jo in s  th e  p o in t s  o n  th e  g r a p h  p a p e r  w a s  d r a w n  to  

&1Ve th e  m o le c u la r  w e ig h t  s ta n d a r d  c u r v e  u s in g  th e  le a s t  s q u a r e  m e th o d .
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T h e  e lu t io n  v o l u m e  a n d  th e  K a v  o f  th e  P T M A  w a s  c a lc u la t e d .  T h e  

m o le c u la r  w e ig h t  o f  th e  P T M A  w a s  r e a d  o f f  th e  s ta n d a r d  c u r v e .

R E S U L T S  A N D  D I S C U S S I O N

T h e  r e s u l t s  o f  th e  f r a c t io n a t io n  o f  th e  T M A  o n  S e p h a d e x  G -2 0 0  a n d  

a n t ig e n  d e t e c t io n  u s in g  E l A , a r e  s h o w n  in  F ig  1. T h e  a b s o r b a n c e  v a lu e s  

w e r e  m e a s u r e d  a t 2 8 0 n m  a n d  th e  a n t ig e n  a c t iv i ty  d e t e r m in e d  b y  th e  E IA  
a t 4 1 0 n m . T h e  m a jo r  p o r t io n  o f  th e  a n t ig e n  w a s  e lu t e d  ju s t  a fte r  th e  v o i d  

v o lu m e .  T h o s e  fr a c t io n s  fr o m  th e  S p h a d e x  G -2 0 0  c o lu m n  c o n t a in in g  th e  
P T M A  s h o w e d  lo w  a b so r b a n c e s  a t 2 8 0 n m  in d ic a t in g  lo w  p r o te in  c o n te n t .  
T h e  a p p a r e n t  l o w  a b s o r b a n c e  a t 2 8 0 n m  o f  th e  S p h a d e x  G -2 0 0  fr a c t io n s  

c o n t a in in g  th e  P T M A  m a y  b e  d u e  to  th e  d i lu t io n  fa c to r  o f  th e  s p e c i f ic  

a n t ig e n .  F r a c t io n s  th a t  s h o w e d  h ig h  a b s o r b a n c e  a t 2 8 0 n m  c o n t a in e d  n o  

P T M A  a c t iv ity  a s d e m o n s tr a te d  b y  E IA .
F ig u r e  2 , s h o w s  th e  e lu t io n  p r o f i le  f r o m  th e  S e p h a d e x  G -2 0 0  o f  th e  

P T M A  a n d  th e  m o le c u la r  w e ig h t  m a r k e r s . T h is  s h o w s  th a t  t h e  P T M A  

w a s  e lu t e d  ju s t  a fte r  th e  v o id  v o lu m e  a n d  b e f o r e  th e  e lu t io n  p e a k  o f  th e  

p u r if ie d  Ig G . F ig u r e  3 s h o w s  th e  m o le c u la r  w e ig h t  s ta n d a r d  c u r v e  a n d  th e  

e x t r a p o la t e d  r e a d in g  o f  th e  m o le c u la r  w e ig h t  o f  th e  P T M A  c a lc u la t e d  to  

b e  2 1 0 ,0 0 0  d a l to n s .
W h e th e r  P T M A  is  a s in g le  p r o te in  m o le c u le  o r  a n  a g g r e g a t e  o f  m a n y  

d u e  t o  d e n a t u r a t i o n  a n d  r e n a t u r a t i o n ,  i s  s t i l l  u n k n o w n  a n d  

in v e s t ig a t io n s  to  a c c e r ta in  th e  n a tu r e  o f  P T M A  a re  in  p r o g r e s s .  T h is  w i l l  

fo r m  th e  b a s is  o f  o u r  fu tu r e  c o m m u n ic a t io n .
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Figure 1:
F r a c t i o n a t i o n  o f  t h e  T M A  o n  a  S e p h a d e x  G - 2 0 0
c o l u m n  —o -------O---------O —  O D  2 8 0 n m  a n d  d e t e c t i o n
o f  t h e  P T M A b y  E I A , - - « — • —• — O D  4 l 0 n m .
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E l u t i o n  p r o f i l e  o f  t h e  P T M A  O D  4 1 0 n m  a n d
P r o t e i n  m a k e r s  -o-o-o-o—  O D  2 8 0 n m  t h r o u g h  a  S e p h a d e x  G - 2 0 0  
c o l u m n  1 =  b l u e  d e x t r a n ,  2 =  h u m a n  l g  G  3 =  b o v i n e  s e r u m  a lb u m in .

2-
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10

F ig u r e  3: S ta n d a r d  c u r v e  fo r  th e  m o le c u la r  w e i g h t  d e t e r m in a t io n  u s in$ 

S p h a d e x  G -2 0 0  c o lu m n . (1 =  h u m a n  Ig  G ,1 5 0 k d ; K a v  =  0 .1 5  a n d  2 =  B SA

k d ; k a v  =  0 .3 6 ).
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