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Degradation Characteristics of Dimethoate by Enterobacter closcae
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Abstract : By using selective cultural media, Enterobacter closcae was isolated to degrade dimethoate from the soil around the pesticide fac—
tory. The factors affecting the degradation of dimethoate by E. closcae were studied. The results showed that the optimum temperature for the
degradation was 35 °C for the growth of the strain, the initial pH was 8.0, the conformable carbon source was fructose, the conformable nitro—
gen source was the yeast extract, the inoculum’s size was ODys:0.065, the density of dimethoate was 200 mg+L™, the air supply was 50 mL-
250 mL™" volume in the cultural bottle with 180 r*min™ speed in the rotated shaker, in which the degrading rates to dimethoate were ranged in
28.84%~61.19%. The L;s(2x3")orthogonal test showed that the ion Cu* and Fe** could promote the strain to degrade dimethoate, and Cd*",
Zn* could also promote it when it was at low level. However, Mg*, Ba*, Mn*, Pb** had no effect on the degradation of dimethoate.
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R :40% SRR F0I GBI ma e R FE A 254 T A
B FD), SR ARARFE (Sigma—Alddrich A 7] ), 5 H
be, N (Ga5ah), ReEEZE CdClL, ZnCl,, CuCl,,
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7.59 min,

FEARR (%)= REFE 53R BA - Ab PR 5 5 BE
11 )x100%6/%F BEAE 5 5% P8 1
1.2.2 XS BRI T D A i S SR ) 52 i)

TR 50 mL B5 3R 2E69 150 mL 59 = A Hn A
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AV AR SRR R 500 mg - L, 32 AR AL B RD T 15 R
0.2 mL, % 15.20.25 .30 .35 .40 “CAE R [A) 3 B by 1%
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E TR R TE 30 S 5L B B 114 055 5 ik 2 VR P o AR SR 1)
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R YRR 0 2 TRTAR X SR PR AIR 1L T (3 7 5
R R SR SR B A 23, 0 53 R R IR 3
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7F 250 mL = ffHEfL 53 51 %€ A 50,100,150 ,200
mL (5 FREE, BATRLFP 3575 0.2.0.4.0.6,
0.8 mL T iGN a5 E 0 = M, 30 °C
160 rmin™ 557 3 d, B—HE5 M 3 DN EE, IRIEER
(R IR LR IR, YRR €8 TR I TR AR A K SR8 Y
T I R R R TRV O AR R B R R, B E A aE
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PRIPRTEIX L pH 1935 5 58 R U o SR SR Y B i 3
e A 1dE Y pH.
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TEEA 50 mL 3L 150 mL (9 = m A
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B A EAL AR FE M 0.2 mL T F R IG5 m = A
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() 355 R[] Py 35 5 35 K I v SR AR R B A 6, 1
GG R
1.2.6 Hz P 1% B I T D AR Ak S SR 1) 5 i
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TR R A BE ly 500 mg - L, $E ATEAL AP T 55 35 T
0.05.0.2.0.4.0.6.0.8 .1.0 mL(7E WL600.0 T OD {H4}
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(A5 77 5 A 0T R YRR €0 3 12 0 TR PR TE X BB RN
() 42 A 2 ) R 5 6 R TR PP X AR SR A R 3 i
&R
1.2.7 353705 [RDXF BRIV BT B A A S SR 8 52 i

FEREA 50 mL K 3231 150 mL 1 = f Hom
A 40% SR SR FLIMAR B (W2 Dy 125 - L), ffi A 1
VA HA W SR SRV 2 500 mg - L', 42 AGSH AL I A 135
FEW 0.2 mL T a5 IR =M, 43 HI7E 30
°C . 160 remin™ 554 FIEF 12 .24 36 .48 .60.72 .84 .
96.108 h, & —Ffh ik 3 A, DA T 1Y 3% 77 2
SRR, RO A I I A TR R T X SR RAS [ 5
i ] B 055 % 35 e R R R 6 AR AR B B R, Wi A1
(35 SR [
1.2.8 537 FERLS3XF BF VA AT D 28 e S SR %) s i
1.2.8.1 IR TR R fifp AR SR AR 52 )

KRR SL e o B4 NE R RRE A
WA S AR RS R TP AR U e T &
WFER 0.05 g+ L, HA A /- AN 7R 50 mL A LA

B FEIER) 150 mL B =TI 40% 5 FLI0
T PRI CHRIE ]y 125 @+ L), fifi 2 B TRUAO) B T A SR vk 3
4 500 mg- L7, B2 ATEALEI RN FRE IR 0.2 mL F ik
3FMREFRILI =P, 7 30 °C.160 remin™ 54T
Bi% 3 d, DIRBER I 45 5 330 6 IR VRO € 335 0
SE PR RR X SE R TR BE PO SR SR IR Af R, 00 338 1Y)
1.2.8.2 fficilf Xof T AR A AR AL (14 52 )

BrFREER LT - A0 A 0 RS TERY R
22 AR A AR ORI SR B TP R R L AT
ML EE R 0.05 g- L7, HA RS AR o $2208 7 ik S 3
FRAAFF] 1.2.8.1 JEOAH (A 000 5 A5 R VR A5 14 TR0
SRS AR FH , 0 R B (B TR
1.2.9 BRI BIIE A AT PRI R A SR SR 1 5 i)

TG R Lis(2x37) 1E 58 PR R /K F- 8l 5 B 1
X T Wt SR SR I S ), BRI 1 AR Lis(2x
NIEASFR K 1 3K BETTHHEC I 45 R IR 3L A
Pl 107 AP 71558 0.2 mL T B3R B FRIE 0 = F
o 23 BIFE 30 °C 160 remin™ Z50F R SR 3 d, (G
T 2 AN ) B - 25 F T BRI SR SR R A AR, T
DPS Htia b 3 52 58 53 B 45 248 2 X0 PRI e e AR R 7 A=
MRS

F 1 EXIKIEEZEKFER(mmol- L)

Table 1 The form of orthogonal test’ design(mmol+L™")

CdCly ZnCl, CuCl, FeCl, MgCl, BaCl, MnCl, PbCL

Sk 1 2 3 4 5 6 7 8
KFE1T 2 2 2 2 2 2 2 2
JKFE2 10 6 6 6 6 6 6 6
KFE3 — 10 10 10 10 10 10 10

2 FHER55H

2.1 REXFRARFTEFEMERRN2Mm

I E T 15.20,25.30,35 .40 CHJ B 4} AR IR
) R i 2, S5 R0 301 R 29.75% 45.26% ,48.98%
59.93% .62.19% .49.92%( /47 ). M 1 Al 0, FE iR
15 CZF 35 CYu[H N Bl 25 8 T, 35 CLL G A
RFWT FME, AL 30 F1 35°CH AR R A48T, U
A H o 33 R TR B 7R 30~35 CAE AT o 2200k [l 4347
R, PR y=—-0.103 4x7+6.615 3x—46.858, Frfi x
SHREE , R?=0.924 6, 15 B 3 2 ph 42 FRAIF HL A B I 9 52
AR, AT X — AR AN [R) L A R X AR SR A
R RIS
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Figure 1 The effects of temperature on the efficiency of

Enterobacter cloacae to degradate dimethoate
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Figure 2 The effects of rotated shaker on the efficiency of

Enterobacter cloacae to degradate dimethoate

2.2.2 LGN B AT TR R A S SR 15 i

R 2 T 2 50,100,150,200 ml. 250
mL™ BB AR SR A R, 2300 50.83% .42.84%
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SRRy iRl R - A s v 3 e R SN TR il % S0 2
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Figure 3 The effects of medium volume on the efficiency of

Enterobacter cloacae to degradate dimethoate
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Figure 4 The effects of initial pH on the efficiency of Enterobacter

cloacae to degradate dimethoate

2.4 [RYIRERR AT R EE R RN
I E Ry 200 mg - L J& R AR e imi R 45% , T
S E 1000 mg- L7 B, B RACH 11.13%, (% fi#
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Figure 5 The effects of density on the efficiency of Enterobacter

cloacae to degradate dimethoate
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R 2R LT, 25 B — e B T R, U Ho
IR VTR 0.4 mL 2] 0.6 mL 2 [1] 2 i Ik,
WD S RE A IR BT i i, 7T e sz HABAR
B BR ], A e e A RE TS A KA. TE
0.8 mL 42 HEIN, FE 32 I 1, W] BB R TR 2538 B
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ffRE R TSI
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Figure 5 The effects of inoculum size on the efficiency of

Enterobacter cloacae to degradate dimethoate

2.6 L3R iE X BA A R AT E B AR SR RS
RIS T K FE ] 12,24 36 .48 .60.72.
84.96.108 h Ff i B %2, 43 1 8.66% .14.69% .
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B AR T, 2R SR 72 h LUS B R T
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W BT, BEE 55 SR (R] A 3 , 24 v e A 7 S 4ROt

R A K TRk e i P R o 28 4 8 PR M SR o AR R =
0.002 8x2+0.630 2x+1.186 8, Hirft x % 321} [H] , R?>=
0.994 1, ULBIZIUE MZBENE LI T 99%Huff e T
TSI o
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Figure 7 The effects of culture’ hour on the efficiency of

Enterobacter cloacae to degradate dimethoate

2.7 ¥EFRERSY X BR A AT E B AR SR R B R0
2.7.1 $EFEFLREXS A R SR SR 5 T

K8 nT%, TERFEARAL 0.05 g- L7 BAIE (R
R AR B RRRE DS OUT BRI )
FRILRE R A iy, BEAR R IR 31 (37.28+1.70) % , 3 i
W B3N (27.04+0.93)% , 4 N B A0 2%, IR
H(14.64+2.03) %, 1] e PN B 1A AT B G IR i
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401
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Figure 8 The effects of nitrogen on the efficiency of

EAM

Enterobacter cloacae to degradate dimethoate

2.7.2 REFRHRRIGTNT R R SR SR ) s i)

FI780 F T TR A B 05 T 2 W L REARE DR R
ZEME AR TR X AR L B A R 0 i ol 23.64% .29.2% |
32.11%.33.93% .24.2% (/47 ) , W 45 B 330847 LSD
D7 7543 B T R[5 2 254 R A 2 =22 8] G 40 B i 22
FAb HAL S N R Z WA R R EN2ZE R (R 2), H
L9 TN, BRI BAFT GG SR AR B A /N B HES AR
UCRHHIRINE 22 2000 RERE JERY RbE . T RESE R i
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Figure 9 The effects of carbon source on the efficiency of

Enterobacter cloacae to degradate dimethoate

2 ISDR/MEBEEHERNIELER

Table 2 The results of LSD least significant difference test

b P STwEKF 1% B EKF
45005 0.339 200 a A
33EH 0.321 100 ab A
2. TR 0.292 000 b AB

5. 2EH 0.242 000 c BC
LA 0.236 400 c C

2.8 B FHAEXIBAA AT E bERE R R0
M3 AR, KRB 6 HYRCTT PR AR RS, Ak

R 3 Ly(2x3 ) EXR—AREF TR MERRRE
PEREITHSER

Table 3 The effects of ion on the efficiency of Enterobacter cloacae

to degradate dimethoate

455 CdCl, ZnCl, CuCl, FeCl, MgCl, BaCl, MnCl, PhCl, %ﬁi
1 1 1 1 1 1 1 1 1 2124
2 1 1 2 2 2 2 2 2 3549
3 1 1 3 3 3 3 3 3 34588
4 1 2 1 1 1 2 3 3 29.89
5 1 2 2 2 2 3 1 1 3599
6 1 2 3 3 3 1 2 2 473
7 1 3 1 2 2 3 2 31925
8 1 3 2 3 3 1 3 1 35.05
9 1 3 3 1 1 2 1 2 26.65
10 2 1 1 3 3 2 2 1 3833
11 2 1 2 1 1 3 3 2 2825
12 2 1 3 2 2 1 1 3 40.69
13 2 2 1 2 2 1 3 2 9.93
14 2 2 2 3 3 2 1 3 27.69
15 2 2 3 1 1 3 2 1 2631
16 2 3 1 3 3 3 1 22371
17 2 3 2 1 1 1 2 32493
18 2 3 3 2 2 2 3 1 31.58

12 DU ARER 10 R Z . HIEAZ IS (Duncan’s
PO (G50 4 FroR), WoR DL -4 A fr e i
RS MR S5 MRZEHTEs R, AR R E ]
1, CuCly F11 FeCly X R i 3 1) 52 Wi e K, 430 o
13.567 4 il 11.484 8, Z5A %N FAEH K L AR At
RS AT 3 B 3 ACEFIE T 4 195 3 K
X AR SR A R A A R A FH o R [R) B AN ) 351 7K 1Y)
LIRE R R A R EES CREERE), H
i Cu? Fe X 4 A R A SR SR s i K, HATBER A2
HEVER ; Cd* Zn* S22, ARV & iAok
SRR HEREAR , B KT B ] R AR Mg Ba® \Mn?*
Ph> X REAf e 0 SE M AR/ N , 25 /K] 25 5 R i

x4 BFEEBRREA Duncan’s FERMIERT

SEIERER
Table 4 The results of Duncan’s test
st Sy 5% 0. 7K

6 0.473 a

12 0.406 9 b

10 0.383 3 be

5 0.359 9 ¢

2 0.354 9 cd

8 0.350 5 cd

3 0.348 8 cd

18 03158 de

4 0.298 9 ef

11 0.282 5 efg

14 0.276 9 efgh

9 0.266 5 fgh

15 0.263 1 fgh

17 0.249 3 ghi

16 0.237 1 hi

1 0212 4 i

7 0.192 5 j

13 0.099 3 k

x5 MEBETEER
Table 5 Results of Poor value

A e ME e RAE W% R JHE R
CdCl, 27.857 8 31.465 6 3.607 8 7.684 6
ZnCl, 26.566 7 33.306 7 6.740 0 8.5850
CuCl, 23.625 0 34.276 7 10.651 7 13.567 4
FeCl, 25.286 7 34.303 3 9.016 7 11.484 8
MgCl, 27.665 0 32.106 7 44417 5.657 5
BaCl, 27.603 3 31.516 7 39133 4.984 5
MnCl, 287117 31.260 0 2.548 3 3.2459
PbhCl, 27.488 3 31.596 7 4.108 3 52329
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