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Effects of Stenotrophomonas sp. Strain ZS-S-01 on the Degradation of
PB-Cypermethrin and Fenvalerate Residue on Flowering Chinese Cabbage

CHEN Shao-hua, GENG Peng, HU Mei-ying, XIAO Ying, LIU Ming-zhi
(Key Laboratory of Natural Pesticide and Chemical Biology, Ministry of Education, South China Agricultural
University, Guangzhou 510642, China)

Abstract : The effects of Stenotrophomonas sp. strain ZS-S-0lon the degradation of B-cypermethrin and
fenvalerate residue on flowering Chinese cabbage ( Brassica campestris L. ) were investigated by pot and
field plot experiments, respectively. The results from the pot experiments showed that the residue of 3-
cypermethrin and fenvalerate on flowering Chinese cabbage treated with strain ZS-S-01 were reduced by
71.1% and 65.9% after 72 h, leaving 0. 28 and 0. 35 mg/kg. Furthermore, the half lives (T,,,) of B-
cypermethrin and fenvalerate treated with strain ZS-S-01 were 26. 3 and 29.2 h, reduced by 57.2 and
34.1 h compared with the control. The results from the field plot experiments showed that the residue of
B-cypermethrin and fenvalerate on flowering Chinese cabbage treated with strain ZS-S-01 were reduced by
63.2% and 54.0% after 72 h, leaving 0. 35 and 0. 46 mg/kg. The T,,, of B-cypermethrin and fenvaler-
ate were 27.7 and 32. 1 h, reduced by 34. 2 and 15. 4 h compared with the control. The 72-hour residual
values of B-cypermethrin and fenvalerate on flowering Chinese cabbage treated with strain ZS-S-01 were
all lower than those of the corresponding maximum residue levels of China ( MRLs). These results indica-
ted that strain ZS-S-01 could effectively remove these pyrethroid residue from flowering Chinese cabbage.
These results highlighted that strain ZS-S-01 might possess potential usage for bioremediation of pyre-

throid-contaminated vegetables.

Key words : Stenotrophomonas sp. ; B-cypermethrin; fenvalerate ; pesiticide residue; biodegradation; ki-

netics; flowering Chinese cabbage
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Fig. 1  GC chromatograms of B-cypermethrin (a) and fenvalerate

(b) (10 mg/L)
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Fig.2 Standard curves of B-cypermethrin(a)and fenvalerate(b)
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Tab.1 Recoveries of B-cypermethrin and fenvalerate from

2.2

flowering Chinese cabbage
Pm/ AR ST TIKEG R
(mg -+ kg™) FICED /% AE5HAB(CV) [IRCED /% 85 FH(CV)

0.1 84.61 +£2.26 1.50 82.75+2.63 1.96
1.0 86.58 +3.10 2.02 83.58 £2.05 1.39
10.0  87.31+1.96 1.31 86.29 +3.31 2.67

D) S FEHIEH 3 R EH M x+SD.

2.3 BREHRHENZRXEER
NI SE R (R 2) KRB S0 2 FhEgEE
A 24 114 5k P ek 42 Bt AL B (] F) S2E TS e
R TAI TR 5k B B A b, 7ERE MR TR Pk 7S8-S-01
Ab3E 36 h i, AR B AR T B 5 SRR S Ak
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Tab.2 Effects of degradation of two insecticides on flowering Chinese cabbage by strain ZS-S-01
= WAL FH [ /N DX
o/ o A KA i o R A A T
B, KR, REBEY/ BRs REBEV/ BERs BRERD/ R/
(mg - kg™") % (mg - kg™") % (mg - kg™") % (mg - kg™") %
0 2.37 £0.05a 0 2.81 £0.07a 0 2.25 £0.09a 0 2.76 £0.13a 0
12 1.95 +0. 14b 13.3 2.53 0. 16b 8.0 1.82 +0. 10b 6.7 2.47 £0.05b 5.5
24 1.43 +0.08¢c 30.2 1.91 +£0.05¢ 17.3 1.30 +£0.21¢ 23.9 1.90 £0.17¢ 17.7
36 0.87 0. 06d 53.2 1.40 £0.07d 29.3 0.92 +0. 13d 38.6 1.40 +£0.25d 25.5
48 0.68 £0.12¢ 60.0 0.96 +0.06e 42.5 0.61 0. 06e 49.2 1.02 +£0.08e 34.6
60 0.53 +0.06f 64.7 0.62 +0.08f 54.1 0.55 +0. 15f 57.5 0.69 +0. 12f 47.1
72 0.28 +0.07g 71.1 0.35 +0.04¢g 65.9 0.35+0.07¢g 63.2 0.46 £0.03¢g 54.0

1) EEFHIEAH 3 RELM x+SD; RPN BB A A AR FHA , R TEH ZXHA 5% KF LEFAREH(DMRT i&%).

AR AR R FR B PR (MRLs) , Bl 1 mg/kg; FUR 3
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SR UG TR 1 B A 22253 3R 71 1% 1 65. 9% .
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1o T It A i B R ) S O A B DA B R ZS-S-01 i
PR 3800 v v A58 S A4 T R S 4 T ) R A

K H—H s F12AAR A X 0,12 .24 .36 .48 .60 Al
72 h (AR Z5R B A R TELA . A ARk 3
Fii7n. R 3 AT, B AR B bR ZS-S-01 X i s S s 48
i R0 S8 TR 1 86 ik A — LR ik 20 0 2 A e
EZE R 43 5°h 0.980 8 F110.971 5. 3@ it it A5
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w=W(T,,) 5300 26.3 F129.2 h, 55Xt HEA L, T, ,
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Fig.3 GC chromatograms of B-cypermethrin (a) and fenvalerate
(b) treated by strain ZS-S-01
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Tab.3 Kinetics parameters of degradation of two insecticides on flowering Chinese cabbage by strain ZS-S-01

e AR ENEYNESEY
SIpIEE 7t T,/h R EIVIEYIRE Wht T/h R
AR RSB TR y=2.4506 "> 0.0083 835 0.9699  y=2.1551¢*"'*  0.0112 61.9 0.9789
T y=3.0784 7% 0,009 63.3 0.9800  y=3.0005¢ "%  0.0146 47.5 0.9593
FACGURNE +7S-8-01  y=2.4798 %% 0.0263 26.3  0.9808  y=2.3162¢"%%  0.0250 27.7 0.9913
TR +2S-5-01 y=3.1253e7%% 00273 29.2  0.9715  y=2.9486"%%  0.0216 32.1 0.9704

D) EATHIEA3 RELGTFHME2)y ARHBZE T/ (mg - kg™') ;o A B fgad i@/ /h.



554 4]

Wi/ AEE  BRiIPE Stenotrophomonas sp. 7S-S-01 BRI 5k B i R0 A T AU S A 25 O 1 51

2.4 BirEHHEEMKIRIEER

FH [N X3 B0 45 SR 2 BH 30 v s a8 S8 U4 T
UK B ik 1 5% B8 e i Ak ST i) 6 22 K T I A
W R AR ZS-S-01 43 BIAbBE 36 F1 72 h &, 380 2
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Ay 1R 63. 2% Fl 54. 0% (F 2) , Wl R 5%
PN F Ak 0 245 A LU AIG, T BE 2 R A TR R A AR
S Z BDEIR R pH S5 G SR L. [FAE,
H PR R ZS-S-01 X 25 20 587058 g A0S0 28 T 1 1%
BT — R it o 1 2F R R 4 312k 0.991 3 I
0.970 4,T,, 554 27.7 f132. 1 h, 5% FEAHLEE, T,
SRR T 34.2 fl15.4 h (£3).

3 iisER

PN BB PR A 24 i % B [ i b HL A 3 45 3 L Y
HEH 5 Sl ke 1 HE RN R [ IR 45 BRI ok 7
Toge  HBEH B AR K, B 51T L&
FHOIF T AR s B EAL, #7003 R fifk ke 3
P 245 5% B 1) A, (EROCRELBL. I AR B AT X
H= W18 52 P ( Bioremediation ) BYINIR, Al A=Y
FERIREE AR 7 it v ) A 2 5% B 75 g DA iR A R
Y e AR AT OE N BT E L. H
T, FET N X B TR A 240 O AA R R ) O 1 e B
BBt el 17— & TAE, IF 2 20 B i e 2
TR, W ZE AT B Bacillus sp. ™ B
& Pseudomonas sp. "' MBI Aspergillus sp. ™ |
TR AU Acidomonas sp. ') PAMITEJE Sphingomonas
sp. 8 FEACAT RS Klebsiella sp- 2 SORTE Mi-
crococcus sp. 2. B P Ml B JB Rhodopseudomonas
sp. 5] Bk B Enterobacter sp- (4] s A AT o B
Sphingobium sp. > 555 # )& Streptomyces sp. R
FFF#JE Ochrobactrum sp. " %5 ALFEAN B R A
B BT T —E BRI HE I (A ULAE ) N Y
S EATHIFSERI, A s ] A R B R ER R
FEMARZHRRR 2 Yu S50 A3 Ay B3R AT 1 bk
FEMRRRAF A Verticillium sp. DSP 1 EARALFRAZ FEAE 15
TSR/ NESE 2503 ARHSE i BT d, HEk
MR T MRLs. AW ST 4T 0] 35 Mg A 24558 B AR, %oF
ARSI VR 2 T 3 AR AT 1) 48 Tk AR 24 e A5k I Ak TR R
Stenotrophomonas sp. ZS-S-01 RbFR A7 15 YL 3.0 iU AL
ATV 35 PN AR RN R/ X 50 F 53 45 R 2
T, B T BR 2S-S-01 AT R BRSO i R
HPE AN REAC 2y ke B, ool Ab 3 36 A1 72 h
HBR BR B IR T SR B SR MRLs , HL A B AT

BRI SX A, T, B R AR R, SR
LRHE— 25T R 18 0. A 0 1 T8 1Y) % A T AR AT
R 5 v R A T U B TR A 24 % B 1 I ] 1L
T VA IR Y B A% T AR Bacillus licheniformis
qws 23 BRI AR/ DX SR HR A S A TR R U 3
FREARYIFIR] (5 d) B I 4 . 06 25 SRR R B | B A
FH Pk ZS-S-01 Zb3H 72 h 5, % PN A O R AR
TG TR FEUK B TR A R AR R R 71 1% Al
65. 9% , HIIRL/INDX (Y REEFifE R 3591 08 63. 2% 1 54. 0%
d B2 P 0 14 R PR 3R 4 FH ) /N DX o i 2
R, BRI T E AR SR A AR AR, O R R
JZ pH R YR VE - AR 5 X SE R R BT L)
ST YRR R AR A, KR ge R T
3 Stenotrophomonas sp. EHRE T 25004 , TEIK N
YRR L EY (WIRAZE B B E) S
PR AAER . AR S A W, RN 30 JE2K
e, AR I A P 25 B S v R AR 24 5% B O AT
VFZ RN T 10— 2D g e, 910, S8 56 A T ok 1)
SEPR R RCR 5 S 5 ZR R A R AR SR £ 00T 5 T
e B SRR pH DG RRAE SR IR R R
AR FH 7 32 ik T R 118 522 W 5 £ 7 A0 I ik T o 1) 42 4
PS5 A L.
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