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Degradative Characteristics of Bacillus cereus HY-1 to Methyl-parathion and Chlorpyrifos
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Abstract A bacterial strain, Bacillus cereus HY -1, was isolated from the treatment system of the pesticide enterprises and its degradative
characteristics to methyl —parathion and chlorpyrifos were studied by using the methods of enrichment culturing and the ultraviolet spec—
trophotometer determination. The results showed that the bacteria could utilize the methyl—parathion or chlorpyrifos as the unique phosphorus
source. The optimal conditions for degrading methyl—parathion were as follows the temperature of 30~35 °C, the initial pH of 6~8, the ini—
tial methyl—parathion concentration of 10~50 mg- L™ and the inoculation amount of 20% in the experiment v/v . The results also indicated that

the optimal conditions for degrading chlorpyrifos was similar as above, except the different concentration of glucose or the substrate concentra—

tion.
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Ochrobactrum sp. Arthrobacter

sp. Pseudomonas stutzert

Pseudomonas sp. Alcaligenes sp.

Plesiomonas sp. ™

Paracoccus sp. Bacillus pumilus

Enterobacter sp. Pseudomonas

Sfluorescence Pseudomonas stutzert
Alcaligenes faecalis ™"
Bacillus cereus
1
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35C
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Microsoft Excel for Windows 2003 1.7.4
1.6 10.25.50.80.100 200 mg-L™"
35C 1.72 . 72h
20% ODgp=3.0 o
50 mg L™ 1.7.5
100 mg- L™ 14
pH 8.0 pH ODgy=3.0
70  35°C.150 r*min™ 005 .01 .02 .04
.0.8 1 6 o
o 20%
1.7 35C 172, 72h
1.7.1 o
0.1.2.3.6 12g-L" 2
50 mg- L™ 100 mg- L™ 2.1
pH 8.0 pH 1 10
7.0 20% ODgo=3.0 o
35 °C.150 r*min™ HY-1.HY-2 HY-4
72 h HY-1
1.7.2 P<0.01 HY-8
10.25.30.35 45 P>0.01 .
C HY-1 HY-1
6g-L" o HY-1 35
171 5 72h C 48 h
1.7.3 pH o 16SrDNA
pH 5.0.6.0.7.0.
8.0.9.0 10.0 pH Bacillus cereus 1.
35C 2.2
172, 72h 2 HY-1
o 50 mg- L™ 6h
1 N
Table 1 Isolated methyl—parathion and chlorpyrifos degrading bacteria
1% + 1% +
HY-1 88.3x1.7A 42.9+9.2AB HY-6 45.5+2.0E 29.3+7.3BC
HY-2 57.1£2.6C 53.0+6.8A HY-7 44.6+3.5E 50.0+9.0AB
HY-3 57.0+£7.2C 514 +1.5AB HY-8 37.7£1.6F 24.8+1.9C
HY-4 81.8+2.5B 54.1+7.7A HY-9 34.7£2.5F 35.2 +6.5AB
HY-5 51.9+2.6CD 45.7£9.5AB HY-10 48.5+1.4DE 48.5£7.4AB
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Figure 1 Phylogenetic tree of the degrading bacterial strain of HY-1
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Figure 3 The effect of the glucose concentration on degradation

rates of methyl-parathion and chlorpyrifos

Figure 2 The degradation rates of methyl-parathion and chlorpyrifos 2.32
that used as the unique phosphorus source by strain HY~1 4 HY-1
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Figure 4 The effect of temperature on degradation rates of

methyl—parathion and chlorpyrifos
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Figure 6 The effect of initial concentration on degradation rates of

1

methyl—parathion and chlorpyrifos
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Figure 5 The effect of pH on degradation rates of
methyl—parathion and chlorpyrifos
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Figure 7 The effect of inoculation amount on degradation rates of

methyl-parathion and chlorpyrifos
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