Kor. J. Microbiol. Biotechnol.
Vol. 31, No. 2, 197-200 (2003)

=1 HHoM EF

271d o

=alioll 0|xl= EX-EXe] A

IZffect of Electron Acceptor on Anaerobic Toluene Biodegradation in Rice Field and Tidal Mud Flat.
Cho Kyung-Suk. Department of Environmental Science and Engineering, Ewha Womans University, Seoul 120-
750, Korea — In oil-contaminated environments, anaerobic biodegradation of toluene depended on the concentra-
tion and distribution of terminal electron acceptor as well as the physicochemical properties such as DO concentra-
tion, redox potential and pH. This study showed the anaerobic biodegradation of toluene in two different soils by
using nitrate reduction, ferric iron reduction, sulfate reduction and methanogensis. Toluene degradation rates in the
soil samples taken from rice filed and tidal mud flat by nitrate reduction were higher than those by other processes.
The soil samples from the two fields were enriched for 130 days by providing toluene as a sole carbon source and
nitrate or sulfate as a terminal electron acceptor. The toluene degradation rates in the enriched denitrifying consortia
obtained from the rice ficld and tidal mud flat soil were 310.7 and 200.6 umol L™ d™!, respectively. The toluene
degradation rates in the enriched sulfate-reducing consortia from the fields ranged from 149.1 to 86.1 umol L™' d™".
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Table 1. Properties of soil samples from rice field and tidal mud
flat.

Rice field Tidal mud flat

pH 6.310.2 7.5+0.3

Moisture content (%) 65.014.0 70.941.0

Organic matter content (%, w/w) 7.120.13 3.310.08

SO4>" concentration 7.27£0.05  24.7510.56
(mg/g-dry sample)

NO;~ concentration 0.711£0.04 N.D.

(mg/g-dry sample)

N.D., not detected.
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Fig. 1. Toluene degradation under different electron acceptors.
(a) Soil from rice field; (b) Soil from tidal mud flat.
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Fig. 2. Time profiles of toluene degradation in the enrichment culture of soil from rice field.
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Fig. 3. Time profiles of toluene degradation in the enrichment
culture of soil from tidal mud flat.
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Fig. 4. Comparison of toluene degradation rate in the enriched
cultures. A, rice field soil (unamended); B, rice field soil + F&’™;
C, rice field soil + NO5~; D, rice field soil + SO4; E, tidal mud
flat soil + NOs™; F, tidal mud flat soil + SO,>~.
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Fig. 5. Comparison of viable cells number in the enriched cul-
tures. A, rice field soil (unamended); B, rice field soil + Fet: C,
rice field soil + NO5™; D, rice field soil + SO47"; E, tidal mud flat
soil + NOs7; F, tidal mud flat soil + SO,
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