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LABEL-FREE IMMUNOSENSOR FOR Aflatoxin B 
using  OPTICAL WAVEGUIDE LIGHTMODE SPECTROSCOPY (OWLS) detection  
Abstract 
A f l a t o x i ns  a r e  t o x i c  m e t a b o l i t e s  p ro d uc e d  b y  A sp e r g i l l u s  sp e c i es  (m a i n l y  A .  F l a vu s ,  A .  pa r as i t i c us ,  
a nd  A .  nom i u s )  a n d  c a n  b e  p re s en t  i n  a  w i d e  r a ng e  o f  f o od  a nd  f ee d  c om m o d i t i es .  B ec a us e  o f  t h e  
p e r s i s t e nc e  o f  A f l a t o x i n s  i n  t h e  f oo d  c h a i n ,  e xp os u r e  t o  t h e  com p o u nd  i s  a  po t en t i a l  h um a n  h e a l t h  
h a za rd .  T h i s  h as  p r om p t e d  a d op t i o n  o f  re g u l a to r y  l i m i t s  i n  se v e r a l  c o u n t r i e s  w h i c h ,  i n  t u r n ,  i m p l i es  
t h e  d ev e l o pm en t  o f  s u i t ab l e  va l i da t e d  a n d  o f f i c i a l  a n a l y t i ca l  m e t h od s  a nd  r a p i d  sc r ee n i n g  t e s t s  f o r  
co s t - e f f ec t i ve  f o o d  co n t r o l  o n  a  l a r g e  sc a l e .  OW LS  o f f e r e d  a  h i g h l y  s e n s i t i v e  l a b e l - f r e e  m e t h o d  t o  
d ev e l o p  i m m o b i l i ze d  a n t i ge n -  B S A  c on j u g a te  ba s ed  c om p e t i t i v e  i m m un o se n so r .  

 

Application of OWLS sensors 
as  compet i t i ve  immunosensor  fo r  the  detec t ion  o f  
A f la toxi n  B1 

 

 

 

Surface Chemistry of OWLS sensors 
�  Am ino func t iona l i s a t ion  o f  wavegu ide sur face  

by 3 -am inopropy l t r i e thoxys i lane  
�  Immobi l i sa t ion  o f  A f la t oxi n-BSA con jugate  

(10µg/m l )  on the OW LS sensor  su r face by 
g lu ta ra l dehyde (2 ,5%).   

Competitive assay format  
Standards  and samples  were m ixed wi th  ant ibody,  
incubat ed f or  a  ce r ta i n  pe r iod and t he m ixtu re  was  
in jec ted in to  the OW LS sys tem.  Dur ing 
dete rm inat ion ,  t oxi n  p res ent  in  t he  sample  competes  
for  b ind ing o f  the  ant i body to  the tox in  con jugate  
immobi l i zed on the senso r  sur face.  Upon incubat i on,  
on l y  ant ibod ies  remain i ng i n  f ree fo rm  in  the sample  
m ixture  b ind t o  the ant i gens  immobi l i zed  on  the 
sensor  su r face.  Thus ,  the  amount  o f  ant i bod ies  
bound to  the s ur face  o f  the  ch ip  was  inve rse l y  
propo r t iona l  to  t he A f l a t oxi n  B1  cont ent  i n  t he  

samples .  

Optimization of antiserum dilution 
The ant ibody concent ra t i on  employed is  one o f  the  
parameters  o f  key impor tance,  because inc reas ing 
toxi n  concent ra t i ons  in  the  sample  resu l t  in  l a rger  
dec reases  in  the assay s igna l .  
 

 
S e l e c t i o n  o f  o p t i m a l  a n t i bo d y  d i l u t i o n  f o r  c om pe t i t i ve  

m ea s u rem e n t  o f  A f l a t o x i n  B 1  

 

Standard inhibition curve 
o f  t h e  i m m o b i l i ze d  a n t i g en  c o n j u ga t e  b as e d  c om p e t i t i v e  
a f l a t o x i n  i m m u no s en s o r  

 

The sens i t i ve  det ec t ion  range o f  the  compet i t i ve  
detec t ion  method was  between 0 .5 -10 ng m l

- 1
 when  

measur ing A f la t oxi n  B1.   

Sample measurement 
Ext rac t ion  p rocedure 
�  W e i gh t  1  g  o f  s am p l e  a n d  a dd  1 0  m L  o f  

ac e to n i t r i l e / w a t e r  ( 6 :4 ;  v / v )  m i x t u r e .  (C om p l e t e  
ce r e a l  g r a i ns  s h o u l d  b e  g r i n d e d )  

�  S t i r r e d  f o r  5  m i n  
�  D e c an t e  a n d  f i l t r a t e  us i n g  a  U F  m em b ra n e  w i t h  

1 00 . 00 0  N MW L.   
( 5  m i n  c e n t r i f ug a t i o n  a t  5 00 0  r pm )  

�  D i l u t e  t h e  f i l t r a t e  a t  1 0 0  f o l d  d i l u t i o n  w i t h  1 0 0  f o l d  
d i l u t i o n  o f  ac e to n i t r i l e / w a t e r  m i x t u r e  i n  T R IS  b u f f e r  

Compar i ng the res u l t s  f rom  OW LS measurement  to  
that  obta ined by ELISA method,  the  regress ion 
coef f i c ien t  (R

2
)  fo r  A f l a tox i n  was  ca lcu la ted 0 .97.   

I t  can be s ta ted that  the  compet i t i ve  immunosensor  
based on OW LS detec t ion  cou ld  be su i tab le  fo r  the  
qu ick  dete rm inat ion  o f  A f la toxi n  leve l  i n  gra in  
samples .   
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