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ABSTRACT

In the present study, the possibility of using Dehydrogenase (DHA) and Fluorescein Diacetate (FDA)
method for assessing toxicity of chemicals and industrial effluent was evaluated. For both method, inhibition of
enzyme activities, i.e. dehydrogenase and esterase, respectively, of bacteria Bacillus cereus were used as
experimental end points. Conditions for the experiments, including cell preparation, initial cell numbers in
inoculum, as well as pH levels of culture media were optimized. For toxicity testing of chemicals, four chemicals
groups, including heavy metal i.e. copper, cadmium and zinc; solvents, i.e. dimethysulfoxide (DMSO) and ethanol;
an oxidizing agent i.e. hydrogenperoxide; and aromatic hydrocarbon, i.e. benzene and heptachlor were used. The
industrial effluent sample was collected from the wastewater treatment plant in industrial Zone at Wongwaen
Chatchawan Soi 9, Project 2, Bangkungtain, Bangkok.

The results showed that suitable incubation times and cell density for DHA and FDA methods were
different. For DHA method, suitable incubating time and cell density were 8 hr and 10 cell/ ml, respectively, while
4 hours and 107 cell /ml were suitable for the FDA method. For both methods, pH levels of the culture media
seemed to be critical for the result. The most suitable pH levels for the first method were between pH 7 to 8. The
second method was more sensitive to pH change and only pH 7 showed no inhibitory effects to the results.

Results from toxicity testing of both test methods with the 4 chemicals groups indicated that heavy metal
group was the most toxic group. For DHA method, cadmium had the highest inhibition effect with the IC5,=1.72
mg/ l. However, for FDA method, copper was the most toxic with, ICs, = 5.08 mg/ . The toxicity ranking of
chemical groups was heavy metal group > aromatic hydrocarbon group > oxidizing agent > solvent group
accordingly. One exception was heptachlor, which belongs to aromatic hydrocarbon group. At the maximum
concentration that could be prepared, 1.2 mg/ I, no inhibitory effects was observed. Comparing the sensitivity of
fresh and lyophilized bacteria on copper and zinc toxicity, the results showed that lyophilized cells were more
sensitive to both metals than fresh bacteria cells. Toxicity assessment of the industrial effluent sample with both
methods showed that the FDA method was more sensitive than the DHA method . The ICsys were 8.83 % effluent
for FDA and 20.29 % for DHA methods, which equivalent to 11.32 and 4.93 toxic units, respectively.

The high sensibility of the DHA and FDA toxicity test method to heavy metals indicated possibility of
applying them for screening of heavy metal contamination in the environment and industrial effluent. This could
greatly reduce cost of using commercially available bacterial test kits for the purpose. However, for toxicity
assessment of environmental samples with unusually low or high pH level, the two methods presented here might
not be suitable.
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