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0.5mL 50mL 30m 50°C 30°C/min
6 138°C Smin 180°C

IB NaCl 1% 28C 48h 10 1.30mL/min 200C
1.3 1.5.3
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1% VIV MM GTACC3 TOD-R 5'-CTTCGGTCMAGTAGG-3’
touA-F 5'-AAGACCTATCCSG
200r/min 28°C ARTACGT-3" touA-R 5'-GGCTGGATCWGRCCTGCSA
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1
Table 1  Morphological characteristics of the isolates from benzene toluene enrichments
Stains  Colony color Tansparent % ST Colony sutuce P SRS o o
Bl orange - + smooth moist regular circular -
B2 golden - + smooth moist regular circular -
2 yellow - + smooth moist regular circular -
J6 pale yellow - + smooth moist regular circular -

© PERZFRMEDHRATIKESHEE http://journals. im ac. cn



./ 2006 46 5 755

2.2 2.2.3 pH pH4 6 7 8 10 pHIO

MM 2 0.1% VIV MM

3
2.2.1 J6 B2 0.1% VIV -4, = ;-A—E%;_—O—M-D-IO;
MM 4°C 18°C 28C B
37°C  200r/min 7 ~ 8h
OD gy 1 18°C 28C

37°C  ODyy, 2
18°C ~37C

—- 4°C; = 18°C; A 28°C; —W-37C
307
B

60 0 20 40 60
t/h

Fig.1  The effect of temperature on growth of strains B2 and J6. A
Strain B2 B Strain J6.
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Fig.2 The effect of salinity in medium on growth of strains B2 and J6.
A Strain B2 B Strain J6.
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Fig.3 The effect of initial pH in medium on growth of strains B2 and J6.
A Strain B2 B Strain J6.
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Fig.4 The growth of four strains in LB with benzene or toluene.
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Fig.5 Benzene or toluene degradation rates of four bacterial strains.
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Isolation and characterization of 4 benzene/toluene-degrading bacterial
strains and detection of related degradation genes

WANG Lin SHAO Zong-ze"
Key Laboratory of Marine Biogenetic Resources  the Third Institute of Oceanography  State Oceanic Administration ~ Xiamen 361005  China

Abstract Four bacteria with the ability of benzene or toluene degradation were isolated from the active sludge of a life
sewage treatment farm two of which degraded benzene and named Bl and B2 and other two degraded toluene and
named J2 and J6 respectively. Sequence analysis of 16S rDNA showed that strain B1 and J2 belonged to Pseudomonas
and B2 J6 belonged to Acinetobacter . They all well adapted to the circumstances from 18°C to 37°C 0% to 3% NaCl
and pH 7 ~ 10. The isolate J2 showed a high tolerance to organic solvent as it could grow well in the medium containing
70% VIV toluene and degraded 92.4% of 0.1% V/V toluene within 72hrs in a medium with toluene as the sole
carbon source while J6 presented 84.8% degradation under the same conditions to toluene. In the case of Bl and B2
they degraded 67.7% and 94.2% of 0.1% V/V benzene within 72 hours respectively. Moreover all strains were
detected harboring the same benzene dioxygenase gene. In addition J2 and J6 also had toluene dioxygenase genes which
share 86.5% homology from each other. These bacteria are of potential in bio-treatment of benzene and toluene
pollutants .

Keywords Benzene Toluene Biodegradation Solvent-tolerance Dioxygenase gene
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