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Degradation of Chlorinated Phenolic Compounds by Soil Actinomycetes Isolated from the Contami-
nated Soil Nearby the Kyung-An River. Sung-Min Kim', Chang-Young Kim, and Chang-Young, Kim,
Eung-Soo Kim*. 'Department of Environmental Science, Hankuk University of Foreign Studies, Kyunggi 449-
791, Korea, Division of Chemical Engineering and Biotechnology, Inha University, Incheon 402-751, Korea —
Lignin-peroxidase (LiP) has been considered as one of the most important industrial enzymes for biodegradation of
various recalcitrant toxic compounds such as chlorinated aromatic hydrocarbons and azo-dyes. Recently, several
soil actinomycetes have been reported to secrete a functionally-similar lignin-peroxidase called actinomycetes lig-
nin-peroxidase (ALiP). In this manuscript, we isolated over 100 morphologically distinct actinomycetes from the
contaminated soils around 10 different gas stations located nearby the Kyung-An river. Among these actinomycetes
screened based on the congo-red dye-decolorization activities, one newly-isolated actinomycetes named SMA-2
showed the most significant dye-decoloring activity on the congo-red plate as well as a significant ALIP activity in
a yeast-extract-malt-extract liquid media supplemented with starch. The optimum SMA-2 culture condition for
ALIP production was determined and the kinetic parameters for the SMA-2 ALiP activity were characterized. The
optimally-cultured SMA-2 also exhibited the oxidation activities toward various recalcitrant aromatic compounds
including phenol, 2-chlorophenol, 4-chlorophenol, 2,4-dichlorophenol, 2,6-dichlorophenol, and 2,4,6-trichlorophe-

nol, suggesting a potential application of SMA-2 for contaminated soil bioremediation.
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Fig. 1. Soil sampling sites around the gas stations nearby the
Kyung-An River.
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Table 1. Soil actinomycetes (CFUs) isolated from the contami-
nated gas station soil nearby the Kyung-An River.

sampling site actinomycetes CFUs/g soil

A-1 9x 10*
A2 10 x 10*
B-1 14 x 10*
B-2 1x10*
C-1 14 x 10*
D-1 9 % 10*
D-2 6 x 10*
E-1 22 x 10*
F-1 1x10*
F-2 4x10%
G-1 3x10*
H-1 1x10*
H-2 20 % 10*
I-1 10 x 10
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SMA-1 SMA-2 SME-1 SMB-8

Fig. 2. Congo-red decolorization by SMA-1, SMA-2, SME-1,
and SMB-8.
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Fig. 3. ALiP production by SMA-2 cultured in the presence of
various amounts of starch.
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Fig. 4. ALIP activity by SMA-2 at various pH values.
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Fig. 5. ALiP activity with various amounts of SMA-2 culture
supernatant
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Fig. 6. (a) ALiP kinetics for 2,4-DCP, (b) Lineweaver-Burk plot
(inside)
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Fig. 7. (a) ALiP kinetics for H,O,, (b) Lineweaver-Burk plot
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Fig. 8. Oxidation of various chlorinated phenolic compounds
by the optimally-cultured SMA-2 culture supernatant
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