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ELECTROCHEMICAL OPTICAL WAVEGUIDE LIGHTMODE 
SPECTROSCOPY (EC-OWLS) FOR ESCHERICHIA COLI 
DETECTION 

Abstract 
Escher ich ia  Co l i  i s  a  Gram-negat i ve  non-s po re  form ing rod and a  representa t i ve  
m ic roorgan ism  in  the ente r ic  bac ter i a .  I t  i s  a lso  cons idered as  index m ic roo rgan ism  in 
the food indus t r y .   
E lec t rochem ica l  Opt ic a l  W aveguide L i ghtmode S pec t roscopy (EC-OW LS) combines  
evanescent - f ie l d  opt i ca l  sens ing wi th  e lec t rochem ica l  cont ro l  o f  sur f ace adsorp t i on  
processes .  A  l ayer  o f  ind ium t in  ox i de ( ITO)  se rves  as  a  c onduc t ive  e l ec t rode  fo r  
e lec t roc hem ica l  sens ing and together  w i th  the o the r  g lass - t ype laye rs  o f  the  sensor  
func t ioned as  a  h igh re f rac t i ve  i ndex waveguide for  opt i ca l  sens ing.   

 

 

Measuring setup 

 

 

Sample preparation 

E.  co l i  s t ra in  (NCAI M B.00200,  h t tp : / / www. un i -
corv i nus .hu:8089/NCAIM/ f rameset . j sp)  was  grown in  
BHI  bro t h  shak ing on 37

o
C for  18 hours .   

 

Calculated mass of immobilized cells as the 
function of polarizing potential 

The e f fec t  o f  po la r i za t ion  potent i a l  on  the 
adsorp t ion  o f  the  E .  co l i  ce l l s  onto  the sensor  
sur face was  inves t iga t ed.  Sample  o f  10

8
 CFU/m l  

bac ter i a  suspended in  buf f er  so lu t i on  was  in j ec ted 
in to  the f l ow- through cuvet te .  The po la r iza t ion  
potent ia l  was  changed bet ween 
0-1200 mV . 

Calibration curve of lactobacillus cell 
concentration 

Cal i bra t ion  cu rve o f  the  bac ter ia  count  f rom         
10

2
 –10

8  
CFU/m l  suspended in  buf fer  so lu t ion  was  

obta i ned on the bas is  o f  th ree rep l i ca te  samples .  
Cons ider ing t he e f fec t  o f  c onduc t ing  sa l t s  on t he 
e lec t roc hem ica l  measurements ,  the  resu l t s  showed 
that  the  peaks  measured wi th  buf fe r  so lu t i on  
conta in i ng KC l  sa l t  resu l ted h ighe r  s igna ls  than 
wi thout  the  sa l t .  

Sensor response of different rate of living 
and damaged cells 

Based on t he measur i ng p r inc ip le ,  th is  measurement  
can not  be se lec t i ve  to  E .  co l i  ce l l s ,  bu t  i t  cou ld  
show a qu ick  es t imat ion about  the  number  o f  l i v i ng  
bac ter i a  ce l l s  in  d i f fe rent  samples .  
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