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SUMMARY: In  com parison w ith  OUCHTERLONY and IH th e  ELISA is  
th e  most s e n s i t iv e  and most s p e c i f i c  t e s t .  One o f  th e  most 
im portan t advan tages o f  th e  ELISA i s t  th a t  th e  r e s u lt s  can be 
measured o b je c t i v e ly  by photom eter o r  com puter. F in a l ly  ELISA is  
le s s  exp en s ive  in  h an d lin g  and in  th e  use o f  s e ra .
The r e s u lt s  o f  a l l  th re e  s e r o lo g ic a l  methods a re  r e p ro d u c ib le . 
ELISA i s  th e r fo r e  -  independent o f  th e  typ e  o f  m o d if ic a t io n  -  th e  
b e s t  s e r o lo g ic a l  method f o r  th e  d e te c t io n  and q u a n t i f ic a t io n  o f  
non-meat p r o te in s  in  heated  meat p rod u cts .
ELISA i s  re c o g n iz e d  as th e  p r e fe r r e d  method f o r  d e t e c t in g  to x in s  
and a n a b o lic  s t e r o id s .  The p re s en t s tu d ie s  have shown th a t  ELISA 
can a ls o  be recommended as a p r e fe r r e d  method in  fo od  s e r o lo g y .

INTRODUCTION: Food s e r o lo g y  a p p lie d  t o  th e  d e te c t io n  o f  
p r o te in s  and hence f o r  d is t in g u is h in g  anim al s p e c ie s  has an 
a lm ost 100 -year h is t o r y ,  but s e r o lo g ic a l  d e te c t io n  o f  non-meat 
p r o te in  added t o  raw, h eated  a re  u lt r a - h e a t - t r e a t e d  meat p rodu cts  
has o n ly  been in  use in  th e  F ed era l R ep u b lic  o f  Germany f o r  30 
yea rs  o r  so . In  th e  e a r ly  days i t  was a p p lie d  above a l l  to  
d e te c t in g  and q u a n t ify in g  a d d it io n s  o f  m ilk  p r o te in  and wheat 
g lu te n , w h ile  more r e c e n t ly  th e  t a r g e t  has in c r e a s in g ly  been the 
t e c h n o lo g ic a l ly  more a t t r a c t i v e  soya p r o te in s  a t  v a r io u s  d eg rees  
o f  re fin em en t as w e l l  as o th e r  v e g e ta b le  p r o te in s .

In  th e  p ro ce ss , i t  has become c le a r  th a t  s e r o lo g ic a l  p rocedu res  
s u p e r io r  t o  chem ica l o r  p h y s ic a l-c h e m ic a l methods f o r  the 
d e te c t io n  o f  a d d it io n a l non-meat p r o te in s  in  h ea ted  meat 
p rod u cts . The ch o ic e  o f  r e l i a b l e  s e r o lo g ic a l  methods tod ay  is  
between O u ch te r lon y ' s d ou b le—d i f fu s io n  t e s t ,  e le c t r o p h o r e s is ,  
in d ir e c t  h aem agg lu tin a tion  and ELISA. The e le c t r o p h o r e s is  
p rocedu re  can be rega rd ed  as a fu r th e r  developm ent from  O uchter- 
lo n y 's  t e s t .

S tu d ie s  w ere conducted t o  e v a lu a te  O u ch te r lo n y•s t e s t ,  in d ir e c t  
h aem agg lu tin a tion  and ELISA, and how th ey  compare, in  term s o f  
p r a c t i c a b i l i t y ,  economy, s p e c i f i t y ,  s e n s ib i l i t y  and re p ro d u c i
b i l i t y .
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The in v e s t ig a t io n s  were c a r r ie d  out u s in g  t e s t  sausages heated  
to  75 ° C, 116°C and 121°C t o  which d i f f e r i n g  amounts o f  non-meat 
P r o te in  had been added. C on tro l sausages were a ls o  p repared  and 
heated  to  th e  same tem p era tu res , but w ith  no p r o te in s  added.

RESULTS:

S p e c i f i t y

The s p e c i f i t y  o f  th e  th re e  t e s t s  depends c r u c ia l l y  on th e  q u a l i t y  
o f  th e  a n t is e r a .  C ro s s -re a c t io n s  w ith  o th e r  p r o te in s  can be 
la r g e ly  e lim in a te d  by p u r i fy in g  th e  se ra  o f  n o n -s p e c i f ic  
a n t ib o d ie s  by a f f i n i t y  chrom atography. S in ce  p u r i fy in g  e n t a i ls  
a red u c tio n  in  th e  an tib od y  t i t r e  ( d i l u t i o n ) , th e  se ra  can on ly  
oe used f o r  th e  O u ch terlony and IH t e s t s  a f t e r  c o n c e n tra t io n . Low 
P i t r e s  a re  s u f f i c i e n t  f o r  ELISA.

T a b le  1: C ro s s -re a c t io n s  
ELISA
Serum: a n t ib o d ie s  a g a in s t  soya p r o te in

Soya p ro te in M ilk  p r o te in Ovalbumin

U n p u r ifie d  serum 
T i t r e  1:25 600 p o s . 1:40

c r o s s - r e a c t .
1:80

c r o s s - r e a c t .

P u r i f i e d  serum 
T i t r e  1:25 pos. neg. neg.

P u r i f ie d  seruift/conc. 
T i t r e  1:100 p o s . neg. neg.

i t  i s  e v id e n t  from T ab le  1, c r o s s - r e a c t io n s  can be e lim in a te d  
"V p u r i fy in g  se ra  from  n o n -s p e c i f ic  a n t ib o d ie s .
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S e n s i t i v i t y

T ab le  2 shows th a t  ELISA p roved  t o  be th e  most s e n s i t iv e  t e s t .  
Non-meat p r o te in  l e v e l s  as low  as 0.25% can be d e te c te d  in  
co n fid en ce  w ith  t h is  t e s t .

Method ELISA IH O u ch terlony

Non-meat p r o te in Soya Soya Soya

D e te c t io n  l im i t 0.25% 0.5% 1.0%

Steps 0.25% 0.5% 1.0%

R e p r o d u c ib i l i t y

All th r e e  methods d e l iv e r e d  re p ro d u c ib le  results. S e v e ra l 
measurements on th e  t e s t  samples u s in g  the same test, as w e l l  as 
measurements on th e  same samples u s in g  th e  different t e s t s ,  gave 
unambiguous r e s u lt s  i f  th e  s e n s i t i v i t y  of each test is taken  in to  
accou nt. O b je c t iv iz e d  r e s u lt s  a re  o n ly  possible with ELISA. U sing 
a computer an/or photom eter, i t  i s  possible to draw a s tan d ar
d iz e d  c a l ib r a t io n  cu rve  t o  e v a lu a te  a u to m a t ic a lly  th e  r e s u lt s .  
However, e v a lu a t io n s  o f  IH and O u ch terlony r e s u lt s  s t i l l  have to  
be assessed  s u b je c t iv e ly ,  i . e .  "b y  e y e " .

P r a c t i c a b i l i t y  and economy

In  t h is  a rea , to o ,  ELISA i s  s u p e r io r  t o  th e  o th e r  t e s t s .

C r i t e r io n ELISA O uch terlony IH

Work in v o lv e d low low h igh
Time needed 4 hours 12-48 hours 24 hours
Speed o f  h an d lin g

samples h igh h igh low
Amount o f  serum

re q u ir e d low h igh v e r y  h igh
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