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Abstract Degradation characteristics of parathion, parathion-methyl and fenitrothion by a en—
zyme, extracted from the isolated strain YF11, was determined. The optimum pH of enzymatic
degradation for parathion and parathion-methyl is 8.0, and that for fenitrothionis 8.5. The op—
timum temperature of enzymatic degradation for the insecticides is 32.5 . Michaelis-M entn’s
constant(K ) of the enzyme for parathion, parathion-methyl and fenitrothion are 187. 2, 205. 5
and 212. 4nmol/ ml, respectively.

Keywords microorganism, enzymatic degradation, parathion, parathion-methyl, fenitrothion,
Michaelis-M entn’s constant.

1
: (1) YFIL,
(2) YF11
’ » 30 ;
[1—4]
: 15 200ml ( 2.
) | ( Fluorescent pseu— lg, NaCl lg, 0. 15¢,
omonas
1000ml, pH7.2) , 30 1
( parathion hydrolase)'*.
(3) YFI1
(7500% ) : 2% 20m]
YFII,
[5.6]
’ * (Project Supported by Na—
YF11 tional Natural Science Foundation of China): 29477275
0,32

: 1997-06-23



59

+
S

pH7.0 0.05mol/L. Na2HPO4+-NaH2PO4 1(
. ) lg
+3. Oml , ARTEK ,
*Sonic Dimenbrator M odel 300 6 pHS.S5,
X 1min, (7500% ¢) ,
1
(NH4) 2804 100%, 4 : ,
. pH7.0  0.05mol/L
Na2HPO+NaH2P O+
(MWCO= 5000) SO+,
(4) Bradford
. 100
(5
pH 5
se
’ ’ ®
3. Oml, Bz
0.2ml 0. Imol/ L HCI
., 3% 3ml CH:CL(A.R)
10ml,
1 3,
(6) PE Sigma2000 (
, NPD; :2mmx 2.3
Im  5%0V-17/chromosorb W DMCS ( 60—
80 ) \ 230 pH
250 , 220 (N2) 227. 4kPa, NaH2P O+
104. 7k Pa, 137.8kPa
2
2.1
Bradford"” ) (2535 )
0. 299mg/ ml. )
2.2 pH
35
pH6.57.07.58.08.59.09.5 1/ 24
Vinax

15mol/ L Na:HPOsNaH:PO4

®
(=]

o)
(=

). pHS.0
pH 8.0 85
pH6.5—9.5
YFI11 pH6.5 pHY.5
’ pH
YF11
pH
E —— 37 B &
— —a— K A
5 -e- X ¥ #
20 1 I 1 I L I 1
6 7 8 9 10
pH
1 pH
20mg/ L, 30 , 3min)
8.0 1/ 15mol/ L Na:HPO4—
. 2(
). 2.5
32.5 ,
32.5 , 25—
Km



60 19

194.6 173.7 64. Inmol/ml

100
2169 1936 714nmol/ min/ mg of protein.
L 80 3
-R
* YF11
*
£ 60 ’ ’
COo( ).
YF11
40 1 | )
25 30 35
= K/

(0. 1mol/L. NaOH,

2 40 )" (2.
( 20mg/ L, pHS. 0, 3min)

pH8.0 1/ 15mol/L.  Na:HPO4+-NaH:PO4

32.5
Smi 0.3
i ml ( Fluorescent pseu—
3.0ml, 25 50 75 100 [2.8]
domonas) ,
125 200nmol/ L, 3min,
., 45umol/L 150u
) mol/L S54umol/ L
LineweaverBurk ( 3), 416 354 139nm01/min'mg_l
187.2 205.5 212.4nmol/ 1 ( A ’ Y
: ' 4nmol/ml( 1), 504 mol/ T, 150u
0.16 mol/L 50u mol/ L
) 476 814 217nm01/mi11'mg_ :
_ 01
5 ( 2. , 2 )
g
E 0.08
z YF11 ,
0.04 YFI11 ,
0 ,YF11
0 0.02 0.04
1/[S)/ml-nmol !
3 Lineweaver-Burk ’
a- b c ’

1 1

/ nmol*m in~ / nmol® min -
187.2 194. 6 0. 9981
205.5 173.7 0.9971 )
212.4 64. 1 0. 9992




61

2
( )
/ nmol® min~ '* mg”~ !
/nmol®*ml™ *min~!

YFI11

416 476 0.17

354 814 2.90

217 139 1.05

, 1996, 4( 3) :28—36
Munnecke D M. Enzymatic detoxification of waste
organophosphate pesticides. J. Agric. Food Chem., 1980,
28: 105—111
Nannipieri P, Ceccanti B, Conti C et al. . Hydrolase extract—

ed from soil, their properties and activities. Soil Biol.

Biochem. , 1982, 14: 275—263
Nannipieri P, Bollag J M. Use of enzyme to detoxify pesti—

cides—contaminated soils and waters. J. Environ. Qual.,

1991, 20: 510—517

s s (Alcali-
genes sp. ) , 1997, 23
(2):111—115

,1997,18(2): 5—8
Bradford M M. A rapid and sensitive method for the quan—
titation of microgram quantities of protein utilizing the
principle of protein dye biding. Anal. Biochem. , 1976, 72:
248—254
Munnecke D M. Enzym atic hydrolysis of organophosphate
insecticides, a possiple pesticide disposal method. Appl-

Environ.M icrobiol. , 1976, 32: 7—13

R 1976

, . 5000 (
). 6000 .

(8 . .
2871

: 100085 1629255112138



