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Abstract: Methyl parathion MP , a kind of typical organophosphates pesticides OPs , is widely used as agricultural insecticides. However,
due to their neurotoxic effects on humans, the elimination of OPs has become increasingly important. Microbial sensors are consisted of bio—
logical components and transducers. Owing to their attractive advantages including low cost, easy of miniaturization and excellent selectivity,
they have been widely used for environmental analysis. In this paper, four novel bacterial strains capable of utilizing methyl parathion as the
sole carbon source were isolated from pesticide contaminated soils. These four isolates were identified based on morphological characteristics
and 16S rRNA gene sequences analysis, and their capability of degrading methyl parathion were investigated by high performance liquid
chromatography. The highest degrading efficiency strain was selected for further study of degrading mechanism. The results indicated that
degradation rate of these four strains were all over 78% after incubation at 30 °C, pH 7.0 for 7 d with the original concentration of methyl
parathion 50 mg- .. The highest degradation rate was up to 100%. 16S rRNA gene sequences indicated that strain MP-6 was affiliated into
the genus klebsiella. The LC—MS results indicated that methyl parathion was hydrolyzed to dimethyl thiophosphoric acid and p —nitrophenol
by MP-6. A little of p—nitrophenol molecules could be further metabolized to 4-nitrocatechol and 1, 2, 4—benzenetrio. The results indicated
that based on detecting the potential signal of intermediate product p—nitrophenol, the strain MP—6 could be used to construct microbial sen—
sors for determination of organophosphorus pesticides in environment.
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1.34 Agrobacterium sp. strain Yw12
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2 mL CH,Cl, CH;OH PNP N
LC-MS o
C18 4.6x250 mm SunFire o Klebsiella sp. MP-6
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2
2.1 MP 2.2
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DNA 16S rRNA MP-19 50 mg- L' MP
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HPLC MP
Klebsiella . Enterobacter 1. pH .
Bacillus 1., 4 50 mg- L' MP i
7d HPLC MP
273.15 nm MP o
4.2 min o 4 MP
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78%
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Pino " o
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2%  39%- “
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MP PNP o
N 24 h MP-6  10%
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Table 1 Methyl parathion—degrading bacterial isolates and their degradation efficiencies after 7 days cultivation
Tsolates Phylum Closest cultured organism GeneBank accession no. Tdentity/% Degrading rate/%
MP- 6 Proteobacteria Klebsiella sp. VITC1 JQ398851.1 99 100
MP- 14 Proteobacteria Klebsiellasp. YI HQ616650.1 99 83.2
MP- 18 Proteobacteria Enterobacter kobei HF585147.1 99 78.9
MP- 19 Firmicutes Bacillus sp. R2ZA FJ190415.1 99 99.0

— 523 —



31 - 6

HPLC MP  PNP

600 nm
2 MP-6
6h 6h
75% o
o 76 h
MP-6 o ODgyp
MP-6
- Pino
[14]
‘QQ
E
£
<
el
E
15}
g
3
L
E
e
=
2
&
£ 0d . . . . . . )
0 40 80 120 160
Time/h
1 MP
Figure 1 Degradation of methyl parathion MP using
different strains
7 0.8
- 40
= i
&n
E a
S =)
E 104
= 20
: i
o
0 : : : : : 0
0 40 80 120 160

Time/h
2 MP-6
Figure 2 Degradation of methyl parathion MP
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by strain MP-6
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Figure 3 Scanning electron micrographs of strain MP-6
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