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Isolation, Identification and Characteristics of A Cyhalothrin—Degrading Bacterium GF-3
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Abstract Pyrethroids were widely used to prevent pests in agriculture and resulted in severely environmental pollution. Microbial degrada—
tion was an effective way to remove the pyrethroids contamination from environment. A bacterium, GF-3, capable of utilizing cyhalothrin, a
kind of pyrethroids, as sole carbon source was isolated from activated sludge collected from waste water—treating system of cyhalothrin manu—
facturer. The GF-3 cells were rod, Gram positive with side flagella and spore—forming. The colonies on LB media were milk—white in color,
circular, and smooth. The cells were positive for catalase and glutin—degradation test. No pigments were produced. GF-3 strain was identified
as Bacillus sp. according to its physiological and biochemical characteristics and 16S rDNA sequence similarity analysis. The GF-3 strain
could effectively degrade cyhalothrin ranging of 50~600 mg+L™. 100 mg+ L™ cyhalothrin could be almost completely degraded by GF-3 strain
in 24 h. The optimal pH and temperature for GF-3 strain to degrade cyhalothrin were pH7~10 and 30 °C respectively. The enzyme analysis
showed that the enzyme responsible for the cyhalothrin degradation was extracellular. Besides cyhalothrin the strain of GF-3 was also able to
degrade other pyrethroids such as fenpropathrin, cypermethrin, deltamethrin, beta cypermethrin, fenvalerate and bifenthrin. Degradation of
fenpropathrin and cyhalothrin by GF-3 was best among the above pyrethroids, while fenvalerate and bifenthrin were poorly degraded by GF—
3. There were two plasmids in GF-3, but none was related to the cyhalothrin degradation because after plasmids curing GF-3 strain could still
degrade cyhalothrin.
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Figure 2 Utilization of evhalothrin as sole source of carbon for

growth by strain GF-3
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Figure 3 Effect of initial cyhalothrin concentration on its

degradation by GF-3
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Figure 4 Effect of pH on eyhalothrin degradation by strain GF-3

2.5 GF-3
100 mg- 1.
5% GF-3 Aqn=1.30
170 r*min™ 24 h
1.5 5, 30C
GF-3 25 C
20 C o 1d
GF-3  20.25.30 C
76.1%.89.4%.98.6%. 40 C GF-3
1d 65.1%.
120 ¢
100 F
- 80
g 60 |
40 f
20
0 : ‘
20 25 30 35 40
I C

B S REX GF-3 MeMRIh X R R RN
Figure 5 Effect of temperature on eyhalothrin degradation

by strain GF-3
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