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Abstract:
The interaction between biofilms consisting of catalase-positive bacteria Pseudomonas aeruginosa,
Pseudomonas fluorescence and Klebsiella pneumoniae and hydrogen peroxide was investigated in a
fiat plate reactor.

The experimental results using a hydrogen peroxide micro electrode showed that the penetrations of
hydrogen peroxide into biofilms was greatly retarded. This was comparable to the results reported
using other oxidizing antimicrobial agents.

An increase in dissolved oxygen concentration inside the biofilm measured by a dissolved oxygen
microelectrode was found immediately after hydrogen peroxide treatment. Crude extracts from
biofilms and planktonic cells using the same three experimental species all showed catalase activity, as
determined by monitoring the breakdown of hydrogen peroxide. Thus the enzyme catalase is very
likely to be active in the biofilm response to hydrogen peroxide treatment. A catalase inhibitor,
3-amino-1,2,4-triazole showed its inhibitory effect (IC50=50mM) when incubated with cell extracts.
When this inhibitor was applied to either planktonic cells in the batch culture or to the biofilms in the
reactor, inhibitory activity was observed only with planktonic cells (IC50=200mM). There was no
significant inhibitory effect on response of the biofilms to hydrogen peroxide.

The conventional plate count method and total cell count method were employed to show the
disinfectant effect of the hydrogen peroxide on the biofilm. The experiments showed that there was a
significant difference between the total culturable cell count and total direct cell count (n=3, two
sample test., P<0.01) after 2 hours treatment with 0.3% hydrogen peroxide.

The fluorescence probes CTC and DAPI were also used to show the respiratory activity in the biofilms.
The results showed that there was a nonuniform distribution inside the biofilm after the hydrogen
peroxide treatment. The greatest loss of respiratory activity . occurred near the interface between the
biofilm and the bulk fluid. 
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