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LABEL-FREE IMMUNOSENSOR  
FOR HERBICIDE TRIFLURALIN DETECTION 
using  OPTICAL WAVEGUIDE LIGHTMODE SPECTROSCOPY (OWLS) detection  
Abstract 
Acting as a potent microtubule inhibitor, the dinitroaniline herbicide trifluralin has been used in 
agricultural applications as a selective, pre-emergence herbicide in various plant cultures 
including grain, crops, vegetables, fruits and nuts. In recent years, the compound is a subject to 
increasing toxicological and environmental concerns. OWLS offered a highly sensitive label-
free method to develop immobilized antigen-BSA conjugate based competitive immunosensor.  

Application of OWLS sensors  
as   compet i t i ve  immunosensor  fo r  the  detec t ion  o f  
t r i f l u ra l i n  

 
 
 
 
 
 
 
 

 
 

Surface Chemistry of OWLS sensors 
•  Am ino func t iona l i sa t i on  o f  wavegu ide sur f ace 

by (γ -am inopropy l ) t r ie thoxys i lane 

• Immobi l i sa t ion  o f  t r i f l u ra l in -BSA con jugate  on 

the OW LS sensor  sur face . 

Sensitization of the sensor surface with 
trifluralin-BSA conjugate 

Optimization of antiserum dilution 
Sensor  response fo r  d i f fe rent  po lyc lona l  se rum 

d i lu t i ons  was  inves t iga ted .  

 

Standard inhibition curve 
of  the  immobi l i zed ant igen con jugate  based 
compet i t i ve  t r i f l u ra l in  immunosensor  

Cross-reactivity  
of  d in i t roan i l i ne  herb ic ides ,  haptens  and va r ious  
synthet i c  i n termedia tes  in  t he compet i t i ve  OW LS 
immunosensors :  

Compound CR (%) (OWLS sensor) 

Trifluralin 100 

Ethalfluralin 6,9 

Benfluralin 3,4 

Isopropalin 0,26 

2,6-Dinitro-4-trifluoromethylaniline 0,09 

Pendimethalin >0,01 

2,6-Dinitro-4-trifluoromethyl-1-
chlorobenzene 

>>0,01 

2,6-Dinitroaniline >>0,01 

Aniline >>0,01 

Conclusion 
A compet i t i ve  or  b i nd ing inh ib i t i on  ( immobi l i zed 
ant igen -bas ed)  OW LS immunosensor  was  deve loped 
and opt im ized fo r  the  de tec t ion  o f  t r i f l u ra l i n .  The  
OW LS sensor  was  opt im ized for  major  method 
parameters ,  such as  sens i t i z ing  ant igen 

concent ra t ion  (10 µgm l
- 1

)  and ant i se rum d i lu t ion  
(1 :2000)  and o f fe red a  s tandard cu rve fo r  t r i f l u ra l i n  
in  the  ana ly te  concent ra t ion  range o f  2  x  10

- 7
 t o  3  x   

10
- 5

 ngm l
- 1

 i n  wate r . 
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 polyclonal serum + sample 
1:1 

adding mixture, 
incubation 

antigen-BSA conjugate 
antigen 
poly- or monoclonal antibody 

polyclonal serum + sample 
1:1 

adding mixture, 
incubation 

antigen-BSA conjugate 
antigen 
poly- or monoclonal antibody 
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