2011 13(4):381 -386

Chinese Journal of Pesticide Science http: //www. nyxxb. com. cn

DG-S-01 3

( / 510642)

Ochrobactrum sp. DG-S5-01

DG-5-01 3
(t,,) 1.5~53.2 h. 3
72 h
0.5 mg/kg
72 h 1 mg/kg ;
3

DOI: 10.3969/j. issn. 1008-7303.2011. 04. 09
:X592 tA 11008-7303(2011) 04-6381-06

Degradation Kkinetics of three pyrethroid insecticides by strain
DG-S501 in flowering Chinese cabbage and soil
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Abstract: Degradation kinetics of beta-eypermethrin  lambda-eyhalothrin and fenvalerate by
Ochrobactrum sp. strain DG-S-O1 in flowering Chinese cabbage ( Brassica campesiris L. sp.) and soil
were investigated by pot and field plot experiments. The results showed that strain DG-S-01 could
effectively degrade these pyrethroid residues in flowering Chinese cabbage and soil. The degradation
followed first-order kinetics and the half lives ( ¢,,,) shortened by 1.5 —=53.2 h compared with control.
The results also indicated that the pyrethroid residues in flowering Chinese cabbage evidently decreased
as increase of treatment time. The residues of beta-cypermethrin and lambda-eyhalothrin in flowering
Chinese cabbage were below 0.5 mg/kg after 72 h from treatment. The residues of beta—eypermethrin
and lambda-eyhalothrin in soil also decreased as increase of treatment time and the residues were below

1 mg/kg after 72 h. But it” s observed that the fenvalerate residues in soil increased first then decreased
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with the extension of treatment time. The pyrethroid residues in flowering Chinese cabbage and soil

after treated with strain DG-S-01 were significantly lower than the control.
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Table 1  Selected physicochemical properties of test soil
Soil texture Clev*/%  Sik®/%  Send® /% - Organic matter Total N/ Total P/ Water-holding
classification ay % St and 17 P /( g/kg) (g/kg) (g/kg) capacity /%
Laterite 8.7 73.1 18.2 5.8 10.5 0.7 0.9 38.3
<2 pm;” 2 ~20 wm;* 20 ~2 000 pwmo

Note: *Soil particles with diameter of <2 pm; "Soil particles with diameter of 2 ~20 wm; °Soil particles with diameter of 20 ~2 000 wm.

1.1.4 4.5% ( beta—
cypermethrin)
12.5% ( lambda-cyhalothrin)
;20%
( fenvalerate) o
94.8% 91.2%
; 95%
HR-250A (

) ; SHZ-82A (

) TDL-5000B (
) KQ-500M (
) ; LABORTA 4001

( Heidolph ) ; Agilent 6890N
( Agilent ) o
1.2
1.2.1
3 1.10
100 mg/L 2.5 mL 25 ¢
25 g (
3 0.1.1
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Table 2 Recovery of three insecticides from flowering Chinese cabbage and soil

. beta-cypermethrin lambda-eyhalothrin fenvalerate
Fortified level/
Samples
(mg/kg) 3 . .
Recovery® /% RSD /% Recovery® /% RSD 1% Recovery" /% RSD /%
0.1 84.6+2.3 1.5 83.5+0.7 0.4 82.8+2.6 2.0
Flowing Chinese 1 86.6+3.1 2.0 85.0x1.6 1.2 83.6+2.1 1.4
cabbage 10 87.3+2.0 1.3 88.5+1.5 1.1 86.3+3.3 2.7
0.1 86.3 £3.8 2.6 85.6 +3.5 2.3 87.5+3.3 2.2
Soil 1 88.2 +4.5 3.0 87.2 +4.4 2.6 89.4+2.9 2.0
10 90.3 5.5 3.6 91.5+4.3 2.6 92.1+2.4 1.7
@ 3 (}1 SD) .

Note: * The data in the table are the mean of 3 replicates with standard deviation.

3 DG-S4 3
Table 3 Degradation kinetics of three insecticides by strain DG-8-01 in pot and field plot experiments

Residues/( mg/kg)

Flowering Chinese cabbage Soil
Treatment Experiments
Oh 12h 24h 36h 48h 60h 72h Oh 12h 24h 36h 48h 60h 72h
Pot 2.4 23 21 1.9 1.7 1.5 1.2 3.6 3.2 29 2.6 24 1.9 1.2
beta-cypermethrin Field plot 2.0 1.9 1.7 1.5 1.2 1.0 0.9 32 30 25 19 1.4 1.2 1.0
Pot 1.9 1.8 1.6 1.5 1.2 1.1 0.8 24 22 1.9 1.5 1.2 1.1 0.9
lambda-eyhalothrin Field plot 1.8 1.6 1.5 1.2 1.0 0.9 0.8 2.1 20 1.7 1.4 1.1 0.9 0.7
Pot 29 2.8 2.5 23 20 1.6 1.1 42 48 43 31 2.1 1.9 1.7
fenvalerate Field plot 2.8 2.6 2.3 1.9 1.5 1.2 1.1 3.4 38 33 25 1.5 1.2 1.1
+DG-S01 Pot 2.1 2.0 1.5 0.9 0.7 0.5 0.4 3.4 30 25 1.6 09 0.7 0.6
( beta-cypermethrin) +DG-S-01 Field plot 2.1 1.6 1.3 0.9 0.7 0.6 0.5 3.1 29 25 1.9 1.2 0.9 0.5
+DG-801 Pot 1.7 1.6 1.2 09 0.6 0.5 0.4 25 21 1.7 1.1 0.9 0.7 0.5
( lambda-eyhalothrin) + DG-8-01 Field plot 1.8 1.7 1.5 1.1 0.9 0.4 0.3 1.9 1.7 1.3 0.8 0.6 0.5 0.4
+DG-801 Pot 2.8 2.6 21 1.6 1.1 1.0 0.9 39 41 3.7 3.1 26 1.9 1.4
fenvalerate + DG-S-01 Field plot 2.9 2.7 1.6 1.4 1.2 1.1 1.0 3.4 3.7 33 24 1.6 1.1 0.9
3 o Note: The data in the table are the mean of 3 replicates.
4 DG-S4 3
Table 4 Kinetic parameters of three insecticides by strain DG-S-01 in pot and field plot experiments
Flowering Chinese cabbage Soil
Treatments Experiments E/h~' tp/h R? E/h~' tp/h B2
Kinetic equation Kinetic equation
Pot ¢, =2.450 6e %% 0.0083 83.5 0.9699 ¢, =3.7709¢ *"* 0.0116 59.5 0.9717
beta-cypermethrin Field plot ¢, =2.155 1e %2 00112 61.9 0.9789 ¢, =3.4380e %% 0.0169 49.8 0.965 1
Pot ¢, =1.9431e7 %7 0.0097 71.6 0.9536 ¢, =2.4465e %% (.0134 51.6 0.9833
lambda-cyhalothrin Field plot ¢, =2.056 3¢~%%25 0.0125 55.4 0.9674 ¢,=2.1957¢ %37 0.0137 50.6 0.9595
Pot ¢, =3.0784¢ 7% (0.0109 63.3 0.9800 ¢, =4.9479¢7 %% 0.0139 49.7 0.839 1
fenvalerate Field plot ¢, =3.000 5¢ %% 0.0146 47.5 0.9593 ¢, =3.9513e "% 0.0156 44.3 0.8267
+DGS01 Pot  ¢,=2.2430e %% 0.0229 30.3 0.9481 ¢, =3.6753e 2% 0.0238 29.1 0.9418
beta-cypermethrin + DG -S-01 Field plot ¢, =1.920 4 %7 0.0197 35.2 0.9761 ¢,=3.3383e %058 0.0258 26.9 0.9158
+DG-S01 Pot ¢, =1.8224e "% 00218 31.8 0.9607 ¢, =2.559 6e 2% 0.0225 30.8 0.9809
lambda-eyhalothrin + DG-8-01 Field Plot ¢, =1.596 0e *%¥1 0 018 1 38.3 0.9882 «¢,=1.9943e7%%33% (0.0233 28.7 0.9729
+DG-S4 Pot ¢, =2.9855¢ %73 (0.0173 40.1 0.9650 ¢, =4.408 0e %22 (.0148 46.8 0.8677
fenvalerate + DG-S4 Field plot ¢, =2.562 1e7%%% 00190 36.3 0.9308 ¢,=3.9722¢7%%6% 0.0162 42.8 0.844 4
3 s (mg/kg) it (h) o

Note: Each figure in the table represents the mean of 3 replicates. ¢, residual concentration of pyrethroids ( mg/kg) ;¢ degradation period ( h) .



No.4 DG-S-01 3 385
3 o 3.0.2.1.4.0 h
2.3.2 3 .
3 ( 3 0 3
3~7d
1325
2. 72 h 3 .
1.2.0.9 1.7 mg/kg DG-501
3 0.6.0.5 B
1.4 mg/kg DG-S-01 3 o
o R N
0.867 7 ~0.980 9 t)s o1
30.4.20.8 2.9h( 4). o Yu M
2.4 Verticillium sp.
2.4.1 3 DSP N N
( 3) 3 N 7d
o DG-S-01 ( MRL) ;Cycon 7
36 h 0.9 mg/kg 3 Serratia
1 mg/kg ; 60 h liguefaciens « Serratia marcecens
0.4 mg/kg 0.5 mg/kg ; Pseudomonas sp. 14 d 3 50 mg/L
72 h 1.0 mg/kg 80% ~92%
0.5 mg/kg o 3 o
DG-S-01 DG-S-
3 o 01 N
DG-8-01 N o DG-S-01
R 3
0.930 8 ~0.988 2 Lip 35.2.38.3
36.3 h 26.7.16.2  11.2 h( N ;
4) DG-5-01 DG-S-01 3
3
DG-S-01 o
2.4.2 3 2 ‘8
( 3) 3 DG-S- Bacillus licheniformis qw s
01 3 . :
o 72 h 3
1.0.0.7 1.1 mg/kg Paenibacillus alginolyticus T1
DG-S-01 3 0.5.0.4
0.9 mg/kg 0.5.0.3 0.2 mg/kg Corynebacterium
o vitarumen Y3
R* 0.8444~0.9729 o
b 26.9.28.7.42.8 h o N

22.9.21.9.1.5 h (
3

4) .



386

Vol. 13

11

12

25

ZHANG L GAO X LIANG P. Beta-cypermethrin resistance
associated with high carboxylesterase activities in a strain of
house fly Musca domestica ( Diptera: Muscidae) J . Pestic
Biochem Phys 2007 89:65 —72.

WANG C CHEN F ZHANG Q et al. Chronic toxicity and
cytotoxicity of synthetic pyrethroid insecticide cis-bifenthrin J .
J Environ Sci 2009 21:1710 -1715.

LAFFIN B CHAVEZ M PINE M. The pyrethroid metabolites 3—
phenoxybenzoic acid and 3-phenoxybenzyl alcohol do not exhibit
estrogenic activity in the MCF-7 human breast carcinoma cell line
or Sprague-Dawley rats J . Toxicology 2010 267:39 —44.
GEORGE N KALYANASUNDARAM M. Chemistry of
synthetic pyrethroid insecticides-some recent advances J . J Sci
Ind Res 1994 53:933 - 945.
KATSUDA Y. Development
pyrethroid chemistry J . Pestic Sci 1999 55:775 —-782.

ZHANG C JIA L. WANG S H et al. Biodegradation of beta—

of and future prospects for

cypermethrin by two Serratia spp. with different cell surface
hydrophobicity J . Bioresour Technol 2010 101:3423 —3429.
WOLANSKY M J HARRILL J A. Neurobehavioral toxicology
of pyrethroid insecticides in adult animals: a critical review J .
Neurotoxicol Teratol 2008 30:55 —78.
KOLACZINSKI J H CURTIS C F. Chronic illness as a result of
low-evel exposure to synthetic pyrethroid insecticides: a review
of the debate J . Food Chem Toxicol 2004 42(5) :697 —706.
SONG L. WANG Y B SUN H et al. Effects of fenvalerate and
cypermethrin on rat sperm motility patterns in vitro as measured
by computer-assisted sperm analysis J . J Toxicol Env Heal
2008 71:325 -332.
FEI' ] QUA JH DING X L et al. Fenvalerate inhibits the growth
of primary cultured rat preantral ovarian follicles J . Toxicology
2010 267:1 -6.
SHUKLA Y YADAV A ARORA A. Carcinogenic and
cocarcinogenic potential of cypermethrin on mouse skin J .
Cancer Lett 2002 182:33 —41.
ZHONG Guo-hua( ) HE Yue( ) LUO Jiangun(
) et al. HG-P-O1

J . Microbiology( ) 2009 36(5):672 -
6717.
ZHANG Z Y LIU X J YU X Y et al. Pesticide residues in the
spring cabbage ( Brassica oleracea L. var. capitata) grown in

open field J . Food Control 2007 18:723 —730.

14

15

17

18

19

20

21

22

23

24

25

26

27

YUY L FANG H WANG X et al. Characterization of a fungal

strain capable of degrading chlorpyrifos and its use in

detoxification of the insecticide on
Biodegradation 2006 17:487 —494.
SINGH B K WALKER A. Microbial degradation of
organophosphorus compounds J . FEMS Microbiol Rev 2006
30(3) : 428 -471.

GUO P WANG B Z HANG B J et al. Pyrethroid-degrading

vegetables J.

Sphingobium sp. JZ2 and the purification and characterization of
a novel pyrethroid hydrolase J . Inter Biodeterior Biodegrad
2009 63:1107 —1112.

CHEN S H HU M Y LIU J J et al. Biodegradation of beta—
cypermethrin  and novel
Ochrobactrum lupini DG-S-01 ]

(1-3):433 —440.

3-phenoxybenzoic acid by a

. J Hazard Mater 2011 187

DING Hai-tao ( ) LI Shun-peng( ) SHEN Biao
( ) et al.

J . Acta Pedologica Sinica( ) 2003 40
(1):123 -129.
ZHANG Linging ( ) CUI De-ie ( ) HONG
Yong-cong( ).

J . Agrochemicals( ) 2009 48(8):595 -597.
BELTRAN J PERUGA A PITARCH E et al. Application of
solid-phase microextraction for the determination of pyrethroid
residues in vegetable samples by GC-MS ] . Anal Bioanal
Chem 2003 376:502 —511.

LIAO Min( ) ZHANG Hai-un( )
) et al.
J . Chin ] Pestic Sci(

MA Aidi(

) 2009 11(4):472 -
479.
CYCON M WOJCIK M

Biodegradation of the organophosphorus insecticide diazinon by

PIOTROWSKA-SEGET  Z.

Serratia sp. and Pseudomonas sp. and their use in bioremediation

of contaminated soil J . Chemosphere 2009 76:494 —501.

State Bureau of Environmental Protection( ).
R . Beijing ( ) : State
Bureau of Environmental Protection( ) 1989.

SUN Yang( )

( ) et al.
J . Chin ] Pestic Sci( ) 2007 9(4):397 —404.

SINGH B K WALKER A DENIS J et al. Bioremedial potential

YANG Ting( ) HUANG FU Wei-guo

of fenamiphos and chlorpyrifos degrading isolates: influence of
different environmental conditions J . Soil Biol Biochem 2006
38:2682 -2693.

CHEN S H YANG L HU M Y et al. Biodegradation of
3-phenoxybenzoic  acid by a novel
7ZSS9O1 and its wuse in

. Appl Microbiol

fenvalerate  and
Stenotrophomonas ~ sp.  strain
bioremediation of contaminated soils ]
Biotechnol 2011 90(2) : 755 -767.

CHEN S H LAI K P LI Y N et al. Biodegradation of
deltamethrin and its hydrolysis product 3-phenoxybenzaldehyde
by a newly isolated Streptomyces aureus strain HP-S-01 ] . Appl

Microbiol Biotechnol 2011 90(4) : 1471 - 1483.

( : )



