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Fiber-optic biosensor for the detection of organophosphorus compounds in
a contaminated water
(Part II : The signal analysis and simulation )

Jeong-Woo Choi’, Jun-Hong Min", Won-Hong Lee"

@ o

AT #7190 BFES A7 A4 AMLE FAF ol Az ENR AHMUAE Hstd
A Ao AL&-5]o]H AChEE A(acetylcholinesterase)d] g, W37 Wo] #AAE 2 2242 &4 Ko &
a3t ASHo|R MY wEIIREE HAsta AMAG sl ZA wES d7En, oo
4 2 2AHN d@4e s gy 2eg Asdg AgHdA  $19 g ds Adse
AChEE29] Z2HE Y 0-2 ppm AteldlAd Aaisg dEsgon, vy A 34 #8548 Agsgd
eIl B & dakd 523502 Uyo FAAES dMsiiod, a4dA Yo Fiate i zAle)
Aot 934, FAAEY 2 448 dAG A9 g AARdE AASYD, ol o4t NEE
A9 A ANE ZAE o) 838 T2F B4 39 FAY Frtd WE A AP 9B g AR
At

Abstract

Developed fiber-optic biosensor for the detection of organophosphorus compounds in a contaminated
water needs the analysis of an enzyme kinetics and the transport phenomena in the reaction part to
analyze the sensor signal and fo design the sensor. The enzyme inhibition kinetics was investigated
and the reactor model was proposed to design the reaction part in the proposed sensor. Since the
acetylcholinesterase was inhibited by the organophosphorus compounds, experiments for enzyme
inhibition reaction were performed from O to 2 ppm to be detected by the developed sensor, and
irreversible enzyme inhibition kinetics was proposed. The reactor parts were divided into the two
phases, ie. bulk phase and immobilized enzyme layer, to analyze the flow and diffusion. Sensor signal
was able to be analyzed based on the total reactor model established by linking the enzyme reaction
kinetics. Based on the proposed model, the effects of loading enzyme amount and enzyme layer
thickness on the magnitude of readout signal were simulated.
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