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Simple and Rapid Evaluation System for Endosulfan Toxicity and Selection of Endosulfan
Detoxifying Mlcroorgamsm Based on Lumbricus rubellus. Ho-Yong Sohn*, Hong-Ju Kim, Eun-Joo
Kum, Jung-Bok Lee' and Gi-Seok Kwon'. Dept. of Food and Nutrition, Andong National University,
Andong 760-749, Korea, "The School of Bioresource Sciences, Andong National University, Andong 760-749,
Korea — To compensate the problems of chemical assay in detoxification of recalcitrant and a practical
approach in selection of bioremediation bacteria, a simple and rapid toxicity evaluation system was
constructed based on Lumbricus rubellus. Long term-culture and specific equipment are not necessary,
and semi-quantitative analysis of toxicity at sub-lethal concentration is possible by measuring of
dose-dependent increased yellowish secreted compounds. When the toxicity of endosulfan, its metabo-
lites and structurally related chemicals were measured for 24 h, the results were coincided with pre-
vious reports. Toxicity was found in endosulfan, endosulfan sulfate, aldrin, and dieldrin, respectively.
Rapid and economic selection of endosulfan-detoxifying bacteria was possible using our system.
Klebsiella pneumoniae KE-1, K. oxytoca KE-8 and Pseudomonas sp. KS-2P, reported endosulfan degrading
bacteria, ameliorated the endosulfan toxicity, whereas E. coli, B. subtilis and other bacteria failed to
protect the toxicity of endosulfan in L. rubellus. Our results suggest that the constructed system is use-
ful to selection of microorganism as well as toxicity evaluation against toxic recalcitrants.
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Fig. 1. Toxicity evaluation based on Lumbricus rubellus after
treatment of (a) 0 uM, (b) 5 uM, (c) 12.5 pM, and (d)
25 uM of endosulfan, respectively.
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Fig. 2. UV-Visible spectrum in culture éuperhatant of Lumbricus
rubellus after treatment of endosulfan for 24 h.
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Fig. 3. Concentration-dependent increases of absorbance at
420 nm in culture supernatant of Lumbricus rubellus
after treatment of different concentrations of
endosulfan for 24 h.
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Fig. 4. Toxicity evaluation based on Luntbricus rubellus in (a)
distillated water, (b) minimal medium, () methanol
(0.5%), and (d) glucose (1%) in minimal medium.
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Fig. 5. Toxicity evaluation based on Lumbricus rubellus after
additions of 25 uM of (b) endosulfan, (c) endosulfan
lactone, (e) endosulfan ether, {f) endosulfan sulfate, (g)
aldrin, and (h) dieldrin, respectively.
The addition of (a) distilled water and (d) methanol
(0,5%) are used as controls.
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Fig. 6. Selection of endosulfan detoxifying bacteria based
Lumbricus rubellus assay.
Treatment of bacteria to L. rubellus in (upper panel)
minimal medium or (lower panel) minimal medium
containing endosulfan (25 uM).
Symbols; (a) no treatment, (b) KE-1, (c) KE-8, (d)
KS-2P, (e) YSU-4, (f) YSU-5, (g) YSU-6, (h) YSU-9, (i)
YSU-10, (j) B. subtilis and (k) E. coli, respectively.
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