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A chemiluminescence visualization system for volatile component using biocatalyst
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Abstract:

A novel 2-dimensional spatiotemporal visualization system of expired gaseous ethanol after oral administration for
real-time illustrated analysis of alcohol metabolism has been developed, which employed a low level light CCD camera to
detect chemiluminescence (CL) generated by catalytic reactions of standard gaseous ethanol and expired gaseous ethanol
after oral administration. The system measures ethanol concentrations as intensities of chemiluminescence (460 nm) by
luminol reaction. This bioimaging system achieved the two-dimensional real-time visualization of ethanol gas distribution.
The intensity of chemiluminescence was linearly related to the concentration of ethanol gas. The luminescent of the
bioimaging system was high sensitive enough to detect the standard (approximately 78 ppm). Also the bioimaging system
was applied to the detection of exhaled breath after drinking (500 ml, alcohol con-centration 6 %), measurement and
visualization of the alcohol in exhaled breath was established.
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Fig.1 Schematic illustration of the chemiluminescence
visualization system for ethanol
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Fig.2 Fabrication process of AOD/HRP immobilized mesh
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Fig.3 Chemiluminescence images and 3 dimensional profiles of
CL to standard gaseous ethanol at 100 ppm and 400 ppm.
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Fig.4 Gaseous ethanol concentration in breath after alcohol
drinking. (blue bar: gas detecting tube)
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