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Electrodeposited chitosan-calcium carbonate-gold nanoparticles composite
film based biosensor for organophosphorous pesticide
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(1. School of Food Science and Technology, Jiangnan University, Wuxi 214122, China;
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ABSTRACT: Objective To develop a novel biosensor based on chitosan-calcium carbonate-gold nanoparti-
cles composite film immobilizing acetylcholinesterase Methods The chitosan, calcium carbonate and gold
nanoparticles were one-step electrodeposited onto a glassy carbon electrode. Due to the bubble generated in the
electrodeposit process, the generated micro-CaCO;-based matrix showed a three-dimensional porous structure,
providing a favorable and biocompatible micro-environment to dispersedly immobilize enzyme onto it and im-
prove the detection effect. With the introduction of gold nanoparticles, the signal was amplified and the trans-
mission of electrons was accelerated. Results The prepared biosensor showed a favorable electrochemical
behavior with a detection limit of 2.5 pg/mL and detection time of 7 min for dimethoate. Conclusion The es-
tablished method is ultrasensitive and rapid, and can be used to detect organophosphorous pesticide.
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Fig. 2 Cyclic voltammograms of glassy electrodes modified
by chitostan (a), chitosan-calcium carbonate (b), chito-
san-gold nanoparticles (c), chitosan-calcium carbonate-gold
nanoparticle (d)
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Fig. 4 Cyclic voltammograms of modified electrodes with
different electrodeposition time 2 min(a), 15 min(b), 30
min(c), 45 min (d), 60 min(e).
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Fig. 5 The relationship between the response time and
peak current
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Fig. 7 CVs of the prepared biosensor inhibited by different
concentrations of pesticide in acetylcholine solution; inset:
Calibration curves of the prepared sensor toward organo-
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Fig. 8 CVs of six modified electrodes in acetylcholine solution
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