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Abstract: Organic phosphorus pesticides had been widely used in agricultural production, but they
caused serious pollution. The degradation of organic phosphorus pesticides was reviewed in the paper,
which mainly includes oxidative degradation, microbial degradation, photo- catalytic degradation. The
application of degrading enzyme and the direction of the future research were also introduced.

Keywords: Organic phosphorus pesticides; Degradation methods; Degradation enzyme

20 60
ATP o
( ) ; o 20 50 20
[1] 60
1
. 1.1
2008-12-28 2009-02-25
(1978-) o N

o ) o H202



38 34
3 H,O, Fe*" Fe* 16 Sr DNA
Fenton ERIC- PCR
2 °
“ ”» [7]
o [2] Y 7
Y 7
5~13
N B3]
. [4] o [8]
o o P12 9 :30°C
215 mg/L 3d
R 80.11% 10%
1.2 10
R o 20 80 Munnecke!
R 10% 1% 50°C
N e} o)
15) pRL439 HBI101
38 o .Southern o
pRL- B1
10d 2 a- b-
6%
1 1 o ( 758
2 0] SephadexG100

.DEAES?2



4 39
45C pH o
6~10 o Cu® 82.2%~100%,
SDS o
0 (
1.3 ) 0.065
mg/kg (0.05 mg/kg)-
H,0.0H" +OH Bacillus sp. NM-J5
H,0.CO,.PO* P. sp. NM- L3
2 o TiO, N
. 12l » Lalithaku-
Ti0, mari (P. sp.)
A3 48 h 99%
o 1 Mm °
PO> Mulbry!'®
7~10d 1 500
o mg/L 0.1 mg/L,
2.2
° () TiO, 2.2.1
; TiO, o OPH(organophos phate hy-
; drolase) OPH
° (P-O P-F
; P-CN P-95) N
; Fe** - OPH o
. TiO, OPH (polyurethane)
25C 20% DMSO 1500d,
o 25kg 30000t
(7
) 0 _ OPH
2.1
[14] WB _ 1
WY-2 U8, OPH
SBR (CBD)
COD Km OPH
1 000~1 800 mg/ L 30d
85% o ] 85%
Alcaligenes sp. 100% (o1,

OPH N



40

34

2.2.2
OPH
N Mulchan-
dani OPH N

[20-22]

2.2.3

(phosphotri-
esterases PTE) PTE

PTE

PTE 2.9%
LD50  7.3x LD50
(DEFP),
PTE

LD50 126

(CRBCs)

- CRBCs

LD50

3

1000 &I,

[1] Laudio Colosio Emanuela Corsini Wilma Barcellini et al.
Immune parameters in biological monitoring of pesticide ex-
posure current knowledge and perspectives [J] . Toxicology
Lett 1999 108:285-295 .

[2] .

[1. 2004 25(1) 44-47.

. [71.

2001 7(1) 34-36.

2004 34 (4) 577-581 .
[5] .
. 1999 8(1) 95-99 .

0y. 2005 25(6) 1502- 1508 .

7. 2004 4 (5) 584-587.

[8]

[J1. 1999 5(6) 635-637 .

[9] Munneckelrene Horne. Applied and environmental micro-
biology, 2002, 68(7) 3371-3376 .

[10]

[J7. 2001 21(5) 412-416 .

[11] . 758

1. 2000 40(4) 430-434 .
[12] . Ti0- 2
7. 2001 10(3) 173-175.
[13]
1. 2005 30(1) 52-57.

[14] . 1.

1996 4(6) 32-41.

[15] .

[7. 1996 33 (4) 380-384 .

[16] Mulbry WW, Delvalle PL, Karns J S. Biodegradation of the
organophosphate insecticides coumaphos in highly contami-
nated soils and in liquid wastes [J]. Pestic Sci, 1996, 48 (2):
149-155.

[17] LeJeune KE, Mesiano AJ, Bower SB, et al. Dramatically stabi-
lized phosphotriesterase - polymers for nerve agent degrada-
tion[J]. Biotechnol Bioeng, 1997, 54(2): 105- 114 .

[18] Richins RD, Mulchandani A, Chen W. Expression , immobi-
lization and enzymatic characterization and cellulose binding
domain organophosphorus hydrolase fusion enzymes [J].
Biotechnol Bioeng, 2000, 69(6): 591- 597 .

[19] Gill L, Ballesteros A. Degradation of organophosphorous nerve
agents by enzyme - polymer nanocomposites : efficient bio-
catalytic material for personal protection and large - scale
detoxification[J]. Biotechnol Bioeng, 2000, 70(4): 400- 410 .

[20] Mulchandani A, Pan S, Chen W. Fiber - optic enzyme biosensor
for direct determination of organophosphate nerve agents [J].
Biotechnol Prog, 1999, 15(1): 130- 134 .

[21] Mulchandani P, Mulchandani A, Kaneva I, et al. Biosensor for
direct determination of organophosphate nerve agents 1 : po-
tentiometric enzyme electrode[J]. Biosens Bioelectron, 1999, 14
(1):77-85.

[22] Wang J, Krause R, Block K, et al. Flow injection amperometric
detection of OP nerve agents based on an organophosphorus -
hydrolase biosensor detector [J].Biosens Bioelect ron, 2003, 18
(2-3):255-260.

[23] DiSioudi BD, Miller CE, Lai KH, et al. Rational design of
organophosphorus hydrolase for altered substrate specifi-
ci- ties[J]. Chem Biol Interact, 1999: 119- 120,211-223.



