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Isolation, identification and degradation characteristics of
a Bifenthrin-degrading strain Delftia tsuruhatensis
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Abstract: [ Objective] The study was conducted to isolate effective bacteria capable of degrading
Bifenthrin,a widely-used insecticide,and provide potential biological preparations for the bioremediation of
Bifenthrin residues in the environment, mainly in soil. [Method) By incubation experiment, the strain isola-
ted from the tame sludge was screened in the mineral media supplied with Bifenthrin as the sole carbon
source. The most effective degrading strain was determined according to their degrading rates,and then was
preliminarily identified based on the morphology observation, physiological characteristics and 16S rDNA
sequence analysis. Subsequently,a research was done to investigate its degradation characteristics. [Result]
A strain which had the highest capability of degrading Bifenthrin was identified to be Del ftia tsuruhaten-
sis,a gram-negative aerobe bacilli. After 5 d’s incubation, the degradation rate of Bifenthrin of 200 mg/L by
the HLB-1 was 74.5%. HLB-1 could efficiently degrade Bifenthrin. Under the vibrational speed 120 r/min,
its optimal condition was pH 7. 0,30 °C, inoculated amount at 100 mL/L, Bifenthrin concentration 250
mg/L. [Conclusion) The bifenthrin degrading strain HLLB-1 has great application potential in the bioremed-
iation of enviroment polluted by bifenthrin pesticide.
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IR SR Y AR, HORT M R IR IR IT 4
Py BRORAE TR 2 — b i A T 00 DL 1R 44 R 2K
A2, i T HEA E AU I R AL IS R
123 HL IR ) 3 o A5 B35 46 ol e R ) Jl Ml o 7T LA
AW SRR B AR W AE S R T ] T R 5 A A BIL
Pyttt AE RN H A T S A 2 R A B T v e B B
W ¥ B (Enterobacter cloacap)™™ A 2l 14 J& i)
— AN KPP ( Pseudomonas sp )P L P2 S5 FF B
( Enterobacter aerogenes )™ . it B4 R 8 M &
(Pseudomons diminuta )" % %t B 7% 44 g £ B A7 [
ift BE 3 o (ELAT B TR PR R A BB T BRI B A A A1, AN )
TORVG R . AWEFE N R SR 25T K IE
TGV A BT 1 RRIDE R 5 TR 1 e R A L O X
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1.1 Re s
1.1 A FHEEFE.HEAK 10 g.NaCl
1.0 g, KH,PO, 1.0 g, % ¥ 1. 0 g, H,O 1 000
mL.pH 7.0; Z il 5 35 5% 2 . NaCl 1. 0 g, NH,NO;
1.0 g, K,HPO, 1.5 g.KH,PO, 0.5 g, MgSO, -+
7H,0 0.1 g,FeSO, « 7TH,0 0. 01 g,z %K 1 000
mL,pH 7. 0; LB ¥ 58 & . & A W 10.0 g, & 5.0
g-NaCl 10. 0 g [A {455 75 5 72 IR 35 = 5L hom A
20 g/L M BIE .

DL B FR B AR AT 2 78 121 °C R KB 30

min,

112 Mz A JSieiAsmEiEReyy] T K
T L B A TR JR 2 (4B R 97. 5 %0) M B PE 4 A im Ak
TR 5 BE A A PRI A i ik S R 38 R A A 4

R AW B AR S TR 5L 25 1. 025 g 3§ T 30
mL KB4 99. 5 Y I L SR JE A AR 25 1. 5 £ (i
i O A Tween-20, A E 50 mL, it i 20 g/L Bk
AR AW T 2l g
1.2 REHE
12,1 HEAPHEEMAGHFLE B 100 mL FHE
TG A B R IR B A 250 mL = MR KA
W HE AT IR RE 10 g, F 30 °C 120 r/min $EJK I
¥t 7 dJ5 4% 100 mL/L B4R fe 30505 2 b5
WRORBG TR () o SR AR 5L AR SR R85 3R 7 d I . 1
2 100 mL/L (4 Fh 2 #2353 5 250 mg/L BRI 4
BR A LAl R IR L rp L B 9% 7 d. R BT E S
250 mg/ L BCA 4 i (1) L il 58 15 9% 3 vy S ik 4 2
U0, 1 mL & B S S22 30 AT P K] £ 0 s B 5
H RSB . K0 B RS 00 T AR S 3 5 R
TG (41 M AN BT i v 6 R 4 T B R L E A
F| 600 mg/L, Z J&5 ¥4 T& tk 42 A 3 ol A R} T By SR
b4 CCUKEE R
1.2.2 BREAPEEMRAGLEL XNHoBG8ME
PRSEATIE W 4% A A {52 56 Je 16S rDNA J¥ %)
FLX=* Bi A PCR 514140 F

F:5-GAGAGTTTGATCCTGGCTCAG-3';

R:5-CTACGGCTACCTTGTTACGA-3',
1.2.3 BRERPBHEMAGEMEAGAZ  PRICE
ANTE PR 2 B B LB WK B SR S, T30 °CL 120
r/minZ N R 24 h AE R R PR, SRJE LA 100
mL/L (R HE R B & 200 mg/ L B R 44 g 1
RliEh G SR, BORIER X IR A P E AT 3 Ik,
£ 30 'C.120 r/min 5 FHERETFE 5 d. IR 2
mL K535 W FH A b A I 3 Uk A il i VRO
SR 4,4,2 mL, SR N A JC K B R A E AT K Ak
LIS 10 mL, LA R i .

R 2% 1R T 2R K T 2% (ECD); 3R
99.999% N, ; - fF 30 mL/min, 7 SE-54
(42 0.5 mm. K 30 m, WBEJERE 0. 25 pm) , JERE
FIR B 230 °C L kR 230 °C L K I 2% 16 B 260 °C
1.2.4 BREAPWEMARSLMHE0RL (DR
JE KRR LA 100 mL/L 82 FF 100 mL % 200
mg/ L 5B 2K 44 fig 1Y L Al 5 85 3% 3L b, 8 Y pH N
7.0, 4B & F 15,20,25,30,35,40 C F,F 120
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r/mini K F3E SR, T5 5 R IBORE #5577 i b Bk
RAGPR &,

(2) pH, ¥ # F#LL 100 mL/L $#Fh F 100
mL £ 200 mg/L B 245 1 i B Al B B o b, Yy
pH & 435k 5.0,6.0,7.0,8.0,9.0, & TF 30 C,
120 r/min FHEIRBESR, T 5 RIORE, K I 15 77 )
PP I AR S TR Y B

(3) FEMi . 78 250 mL = 2 5 A 100
mL FECR SR 200 mg/L By HEfliFh B 57 &b, Y
pHE N 7.0, %% 10,20,50,100,200 mL/LAYj4E
P AR 7. B T 30 'C.120 r/min $2 R #5557,
TH 5 RIURE A0 I 35 72 M h BR 2R 25 TR 1 &5 4

(4) BR K 35 T B& Wk B2, o FP W L 100
mL /L, 43 548 F & 100,150,200,250, 300 Fl 400
mg/ L I 7K 2 g (1 SE Ak R 85 R 5L rp L Y pH {E A
7.0,87F 30 °C.120 r/min 535, T% 5 KEUFE. &
5% 5% W R R A TR 1) 1 o

Ph b6 2 DUAS $2 0 15 5% R 25 1% R B Ak
ML E 3 ANEE,

2 RS0

2.1 BXEHEEMEMBENGFE
20 B alifk L 0 B3RS 1 BRAE LLBE 2K 4G R 1E A
W — R 5 LA ¢ v A A 2 I A T L i 4% O HLBA1,
1w pH 7.0, 88 100 mL/L.30 °C.120 r/min [
MR R SR 5 d. bR HLB-1 XF 200 mg/L BE2E 3y
T () B A %y 74,500,
2.2 BEFHEMBENEBEEVESERSTEE
HLB-1 7E [ & LB #5325 B35 FR 2 d 5, 8 ik
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Fig. 1 Effect of temperature on degradation of
bifenthrin by strain HLB-1
2.3.3 #HE 3 MR, AR E Y 10~ 100

mL/L B AR HLB-1 08I 2K 44 g A4 B3 itk 3 B 4 o

FLE A ANE BT R A O Y BDE T BE A B
S I 18] 4 S2E < T2 ¥ 2000 A5 B Jn % o L o B9 1Y
S8 R WSS TR A S AT R T L 8 R X A
P, 22 QYL 8 5 B PR . 12T PR 1 & Tk O TP B R
B (V-P)  FBEZT B hy A HL S g 34 52 94 5 4R
AT 14 o 5 fooh e 1 2 5 4 23 4 24 8% B 1 L O mE M) )
VE A » BB 8% ) BT 1 A7 B ACWE A H B8 I R . B A
¥k HLB-1 11y 16S rDNA /351 #£ NCBI | 5 H b 5
PRIEAT [ I Mk L4, 45 2R BoR , HLB-1 5 8K £ 4y
Wi (Del ftia tsuruhatensis) [R e & & 8 97. 8%,
TRE54 DA b A BRAE AR RRAE , W] HfE T HLB-1 S 8K 4
¥ (D. tsuruhatensis) .

2.3 BERPEEMEBENK HLB 1 REMRBEGENTE

%

2.3.1 & & WA 1A RIAE S R 15~
30 CHY .k HLB-1 X X 8 58 B (9 B fif 22 32 7 7+
i R 30 °C I R A AR OA B B KA Z R BEE
SRR =T R S T N P Y AT TR <
HLB-1 52 1 4 il 28U 20 1, A0 I 28 4 1 1 Ak A XS
B 0 ] iR T DU AN T R AR G TS B T
A2, il HLB-1 R fif X 5K 28 2 T 09 fe i TR Ry
30 C,

2.3.2 pH i 2" IAEM £ pH }5.0~7.0
I B R HLLB-1 X6 3k 5% 2 T 19 B At 250 0 7 0 v o 7
pH 7.0 i B fift R fe i 38 5 76. 2005 Z R B pH
9T e B AR AR BT SR . H TR T AR A
w.pH 7.0 B PR R TR AR RSB
JRAEE 22 11 I gk Tt DT 2 v 1 I AR R A A e A

pH N 7.0,
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Fig. 2 Effect of pH value on degradation of
bifenthrin by strain HLB-1
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ST e+ A5 < TR R 5 TR IR A TR ) 5 6 L 5 5 R LI e R 101

Tl A B0, 2T, S BOH: AR KT R R R R
S TAEY Z R) A E E AR AR .
L EERP R DL 100 mL/L HH.

2.3.4 BRAERFHERERE KA BN, KR4 N
B R B R 100~250 mg/L i, HLB-1 X Bk % 44 g
{18 ek ik 32 326 0 1 00 5 Y BB DR 44 TR AR VR Ol 250
mg/ L A B i R e e s 2 il 2 6 R 4 TG o o vk B

R AR 2%

Degradationrate
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Fig. 3 Effect of inoculated size on degradation of

bifenthrin by strain HLB-1
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TEAR 245 K i ik R v, BT 22 i A8 ) B 9 R 2k
Py 2 SRR R L R O AR 2 Y R A I fie A
BRI R AR 24505 e B Y T BT8R . AR
e S A 25 T/ R K IE IS e b DUBK R 3 R 1 Ry
ME— BRI BEAT RE S 7%, AR A B 1 Bk AR 0% %
il TR R 4G TG 1 20 TR G AR AE 30 °C LpHL 7. 0, $EFb
100 mL/L.120 r/min M2/ FE3F 5 d.%F 200
mg/ L WA 4G 0 B vl 38 74,500, XA bR g
M52 600 mg/L 158 44 Wi » 46 2 B AE AL RRIE A 16S
rDNA J5 K00, 5 H 458 R R fR 4R B (D, tsuru-
hatensis) s x4 HLB-1, % & # B 857 H# 18 H X}
IR AT g i 000 X I0R O A T 11 I i Ry e AR
T o DAL FHE T2 T R AT B — O TR

ABIE 5 38 i B O 564 B TE bk HLB-1 9 i i
Wi it 2%k M iR B 30 °C \pH 7.0 4% Al i 100 mL/L,
WK 45 Mg o i 9 B 250 mg/ L. fH HAE 20 ~30 C,
pH 6. 0~8. 0 My 2544 X 56 4 44 s 359 3 45 o 1 % fit
B 5 H AT R LS % 0 R BE 65 15 I B8 1
AR 2 L 3K T BE - 0 i R vh R AT B e Tk R 2
YA . A5 &, HLB-1 BA By 4
KB TE & M A v r Tl 5 Fe BL b 15598, 24 h
HIBIBNE I PO RS @ IR S R (R SV el D

PR HE I o e 0 0 % 9 o IB A 4 T DR AR T R
B IR o e i A AR AT BE R ol T B TR A B0 A A K
32 B B J5T o e R A i I AR A R AR U T 2 e
RGN EW T EREFT RN . K 4 BT LU
R HLB-1 G845 1 552 00 R 2 4 T8 o vk 2 Y [
PR PR AR A 1 A TR A R

80

Ve 1 22/%

Degradationrate
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&4 B 2R 2 g 0T o Tk B X HLB-1 [ A B 2R 44 I 19 5% i)
Fig. 4 Effect of Bifenthrin concentration on its

degradation by strain HLB-1
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