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Abstract

The character of a recombinant bioluminescent bacteria’s light emission enables us to
monitor toxicity in water, soil and air. In this study, various bioluminescent responses to
water samples containing toxic chemicals, such as phenol and mitomycin C, were
obtained and analysed through the use of a multi-channel two-stage minibioreactor
system. The bioluminescent pattern from each channel can be used as a standard for
identifying the degree of toxicity in field samples. When various concentrations of toxic
chemicals were injected in a step manner, different bioluminescent patterns were
obtained. Also this system showed variation in its bioluminescent pattern as the
injection manner was changed, i.e. using a modified version of the bell-curve type
injection. In conclusion, the toxicity was shown to be related with the bioluminescent
response when using these standard bioluminescent patterns. Comparing this standard
with a bioluminescent response from a field sample, we can estimate the degree of

which the sample is toxic.
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