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The physiological activity and cell number are the most important determinants that affect the efficiency of bioremediation of
benzene in contaminated underground water with an anaerobic benzene degrader, Azoarcus sp. strain DN11. In this study, various
methods are applied to assess the physiological activity of the strain under anaerobic condition.

MPN-PCR method was applied to quantify cell concentrations of strain DN11 in environmental samples, which artificially
inoculated with strain DN11. As a result, the detection of PCR products did net correlate to the dilution series of underground water
samples. The technique was so far successfully applied to many cases, but further consideration on experimental condition should be
necessary to apply the technique to the samples.

An enumeration protocol of Azoarcus sp. strain DN11 with fluorescent probes was developed. The effect of benzene
concentration on the viability of strain DN11 was evaluated with the protocol. Several GFP-labeled strain DN11 were constructed to
monitor its activity under anaerobic condition. The result showed that although the aerobic growth of strain DN11 on benzene was
rapid, its anaerobic growth would be highly stressful conditions as revealed by this experiment. The possible causes for this decrease
in physiological activity were unknown, but techniques for evaluating physiological activity were thus established.

A method to analyze physiological status of a model target bacterium was established. A unique method that enables
identification and monitoring of physiological status of individual target bacterial cells was established. The key strategy of this
method is the usage of glue, which can immobilize the cells on membrane filters without affecting their viability and microscopic
observation. Together with improved FISH procedure, most of cells were labeled with high efficiency. The method enables both
identification of target bacteria in a mixture of various bacteria and analysis of its physiological activity.

The method was applied to analyze strain DN11 grown in anaerobic contaminated underground water. At the same time,
degradation of benzene was traced. The results suggested that benzene degradation occurred but the energy generated by the
degradation was used for survival but not for their growth. The results also suggested that in order to gain cell mass and efficient
benzene degradation in anaerobic condition, some more modifications on culture conditions including its composition should be
further investigated.

By applying the method described in this study, the physiological activity of a target bacterium in a mixed population can be
evaluated, to know whether the inoculated (or introduced) bacterium are efficiently degrading the contaminants in environments. The
combined technique can be used in monitoring bacterial cell viability for bioremediation. When their physiological activity is low as
found in this study, the bioremediation conditions can be changed to facilitate degradation. The information is very useful for better

understanding for actual bioremediation process and will be applied for practical management of bioremediation.
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