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Abstract  

Screen printing  is  widely used to fabricate  disposable and inexpensive  electrochemical 

sensors.  The bare screen printed carbon electrode(SPCE) , chitosan thin film-modified 

screen-printed electrode (ChiSPCE) and lab-made activated activated carbon for screen 

printed electrode  were used as a working electrode for  electrochemical characterization of  

Fe(CN)6
3-

  / Fe(CN)6
4-

   couple in 0.1 M KCl medium in order to find the electrode most 

suited to amperometric sensor work. Methods of analysis include cyclic voltammetry, 

differential pulse voltammetry   and square wave  voltammetry. The developed screen printed 

electrodes modified  with chitosan  were successfully used for the study of   Fe(CN)6
3-

/ 

Fe(CN)6
4-

   couple.     The  ChiSPCE employed square wave voltammetry  gave  the most  

voltammetric signal respond .  The feasibility application of ChiSPCE for  DNA biosensing  

also were investigated. 
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Abstract 

A feasibility of DNA-based biosensor fabrication has been initiated for the diagnosis of 

sugarcane white leaf disease (SCWL), one among the most destructive problems in Thailand 

sugarcane industry. Preliminary experiments on the establishment of high electro-

conductivity and bioaffinity materials have been performed using the versatile chitosan 

biomaterial due to its diverse properties that offer a unique set of such requirements, In this 

study, five high deacetylation degree (DD) chitosan formulas included 80, 85, 90, 95 %DD 

chitosans and chitosan oligosaccharide were examined for their electrical properties by cyclic 

voltammetrical technique. Successful deposition of electrical transducer thin film of each 

chitosan could be achieved by self-assembly onto the surface of glassy carbon electrode 

(GCE). Excellent relationship between their electric current (I) and corresponding potential 

(E) have been clarified.  Analogous stable immobilization of dsDNA from sugarcane white 

leaf diseased plant and its electro-affinity could also be simply verify by cyclic voltammetric 

profiles obtained from an analysis of the electron transfer through the DNA-chitosan matrix 

on GCE in ferricyanide electrolyte system.  

Keywords: Chitosans, electrical transducer, DNA immobilization, DNA biosensor, Sugarcane 

white leaf disease, cyclic voltammetry   
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