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Isolation, Identification and Biodegradation Characteristics of a Bacterial Strain able to Degrade Bifenthrin
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Abstract: Bifenthrin (BF ) is a broad—spectrum and highly efficient synthetic insecticide. However, the difficulty of its natural degradation
makes it widely remain in the environment, which causes many critical environmental problems. Microbial biodegradation of pesticide
residues, especially bacterial biodegradation, is the main way in repair of such sort of environment pollution. Although there have been some
reports on the pyrethroid insecticide degradation bacteria, the degradation effect and stability of those bacteria still need to be explored.
Therefore, the screen for efficient BF degrading bacteria has great research significance. In this study, a BF degrading bacterium designated
as S8 was isolated, purified and sorted from the surface soil near to the Yangzhou Pesticide Plant. The bacterial strain S8 was identified as
Acinetobacter calcoaceticus, according to its morphological, physiological and biochemical characterization, as well as the sequence analysis
of its 16S rDNA. The BF degradation reached equilibrium at 72 h and the degradation rate was 56.4% (initial concentration of 100 mg-L™)
with half lives of 2.53 d under the conditions of pH7.0 and 30 °C. The optimal conditions for BF degradation were at pH6.0~8.0, 30~35 °C
and with 5% inoculation. The results indicated that the BF—degrading strain S8 had great application potential for the future bioremediation of
environmental contamination by BF.
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RO Z BT X R R S5 BE 2 37 T ADI B (Acceptable
Daily Intake for Humans ), KBS 358 7EIR /K IR 15
ANKAHEZ R EHRARREN 1.5 ng-kg'-d™7,

TEEYVE R A MBS i R0, SR 25 5% B B
R EHmEERY, AR IR E
A OB TIRKHERE , RIAEFEAAR 2 E WP 2R
W R B, RO H IR, BRI B 1R
577 o B AT br_E 22 B R 2R B R AR 2y
VAR DRI BR , T EL XS BRT AR T 2R R SR AR EAT T IR A
5 B E SRR B S5 BRAR 25 Y B AR T T =2
TE R ESEBRO AR TG EROSF JLAR , X BRI 35 R A%
RO E L . I B AT BERERE , P AT B
(Enterobacter aerogenes ) . fi% 5. i % " ( Pseudomonas
sp.) JHURTRAF " Delftia tsurhatensis ) S XTI 25
Y RAWERRE ST o T MR IR AR BE D B AR K
BN, AFTRIGEHE B AR INRZT
BF S 3t 3R -3 | 43 B KA — BRIBR AR 3 g 1 Vo s i
B, XA T T S PR R ST, LA R R IR
IR FR MR S

1 #BE57FE

1.1 H@mEiHA

THER B MNARZY ) BRI B 3 3 1+ 358 R 35 R
JR 25 (LA AR TR B R A R4R AL, 25 97%);
FLALFI IR 20 A ER =& P b I EC e A REE .
EAWR ek A L E 2R A L B3R5
M) o

YR 2R 55 e it 2 VL« FREEK R38R 1.031 g % F 30
mL R, % & e 1:1.5 B Fm A 20, A
i E 2 2 100 mL, 3K1% 10 g- L™ ikFLIBIE X 10 i &
W, LA R PRI

BEREFE FRBREREE TIHRIEREES
FESCRR[11]; AR ER 22 vP R - FREX 7.16 g UK BhiR —
HN,2.72 g BERR —ESHVA T 1 LZI8/KP, 95 pH
$ 7.0,
1.2 EWH*
1.2.1 Wtk BEES5HE

B 10 g +3EF 100 mL B AEREFEE A, 30 °C. 130
remin” $RGEESE 3 do FRE SR LIERINA
50 mg- L™ ABXRZR G HRFL A ER 3 R 2, F 30 €130
remin” JRGHEFE 5 do 5 d JFBOEFRE _EER 10%
BB 100 mg- L7 B AG MR L mli b 3 SR A
W EERESR 5 do 2 50 mg- L7 MBS BE B B S 45

AR ECIR G ER A ) 300 mg- L, B 5ER E o K
Z YRR B R SRR E R A S
A 100 mg- L™ BXAZHER A TCALER B ARRE 7 2 b, R EX
AR RN AR AT RILSESR, T
4 CYKFE NIRRT
1.2.2 BRIESE

St o B AR B B B PR S8 5% EXF A KT
AL B BTILER A B A (L SEG , 76 IRl | HE AT
16S rDNA £ H FH43H7
1.2.3 ME—RRIFUEIASEEG

T IR B ERTE K BT Fft BEARAR , SR I PO AR
ShBhEEH, FEER LA Rt IR 20, DURRR 2GR R I
Fare , (R EREARD, TR AR S8 2 LA SR J e
—iRIEA A, FTCHLER B SR B il Wk B2 4 100 mg- L™
ARG BE R TR, 100 mg - L™ AP ARG R WA 100
mg-L™ (LI 20 355, 3% SRR ERINE &
W, % 24 h Jll%E 1 ¥k ODsy fH
1.2.4 BRRIEERE S B E

RS R GC-ECD ) % B Ak i e fig e
AT RE B AHT, 1 S I AL R B SR R AR
MG : B2 mL B FRBMA 4 mL =& hedb 72
B, IR BENR Y 3 min, BB 52, A TOK B RR 1 2 1
1,4 000 remin™ B.0> 10 min, BUTF EH YA 1 mL &
AWALR T, F 10 mL BYIECHEE R, FFZ 0.22 pm
HUE AT U , FRIN, EIE BT 45108 - a3 A SE-5
I #s ECD AEIR 260 °C AR EE 280 C ## HIRE
260 C . #iFEE 0.2 pL, FHRA TR EREMER.

RfEaR =[ 1-(SZIFR R/ FRFEFR & ) ]x100%
1.2.5 PEfRFFIESCR

¥ pH . IR B R R RS ER AN IR B 5T
XSG, W BRI SRS AL R B0 3 F 8 il S B T U
BHE, ATHEBHKE ODs, A 0.1, FF# A 100 mg L™
MRS EREE SR WP, FERRIMIEFRAAMET 1301
min™ $55% 3 d, WE MR, R 3 AT, 3
W AN,

(1)pH: 5 pH {H5 314 5.6.7.8.9, LA 5%H)
B, 30 CRIREEFE

(2)IRE . HF pHAEN 7, L S%HIBEEF, 235
£ 20.25.30.35.40 CREFIEFE

() EFpE . 5 pHIER 7, 2 HI LA 2% 4% .
6% 8% . 10% . 15% I B3R, 30 CREARIEFE

(4)BRZEAGBES NV B - &7 pH {E R 7.0, LA 5%
B IR TR 35 EMR B4 50.100,150,200 mg:
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2.1 BREH BB R RIFE

L EEYMLEES B aiiiss] 8 lREAEKES
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Figure 2 Proof of strain S8 using bifenthrin as the sole carbon and

energy source
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Figure 3 Performance process of biodegradation of bifenthrin

ACPKO01000075 Acinetobacter calcoaceticus RUH2202

7E 1~2 d TR PR S8 AT i) I 2K 35 I F A X 84 K by strain S8
I
;/ . . //3‘/-, 68| S000979757 Acinetobacter calcoaceticus YLZZ-1.
.
/ ;%014259 Acinetobacter sp. DR1
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Figure 1 Field emission scanning electron microscope photograph of strain S8 and phylogenetic tree based on its

16S rDNA sequences homology
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2.4 HE#k S8 HIBEFRYFE
2.4.1 pH X BRI AR M52

W 4 Frs, S8 Xf Bk K 35 R ) A 7E pH (BN
6.0~8.0 B AT Rpds i BB A s o L B BE pH T A
FEAR I R, 3 d B BE AR 220 0 R 57.1% .56.4% .
54.6% ,3 X F] BE SR IMERA K. XRS5
SIS R BE PR E5 AN S AT B PHEA -2 i 28 B 1) o
fERIZE pH {8 5.0~9.0 BHRRFET R R BE— 2L
2.4.2 RN BRARREARAICR 1952 MR

BRIAR S8 IR S5 R i R A 3 B VL B () 18 T S v
KIGwE/N, W 5 iR 78 30~35 CIE RN IR ErER
FIIREARER, 20 CHTREIER Jy 22.6%, BEERE KT
R R R R ETIE K, 35 CRT kB B KMH 56.2%, TG
o e S i o 1R P DT 9 /)N , 40 C g A SR PR A1
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2.4.3 B R TR RR R AR 15 R
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Figure 4 Effect of pH on degradation of bifenthrin by strain S8
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Figure 6 Influence of S8 inoculation rate on degradation

of bifenthrin
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Figure 7 Effect of initial bifenthrin concentration on its

degradation by S8
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1, B XA M BT LR T, T X R AR B R Y
R i R ILARAE o TSR B 43 B B A BX 2K 2 TR R A B
o, PSRBT B MORO™MINT 100 mg - L™ BXZK 355 3 d
HIFEARZR A 55.74% , B /R AR5 HLB-1"31%} 200 mg-
L BORSHHE S d BIREARARN 74.5% . AHEC HLB-1 B,
S8 IR RIEAL, XTTRER M Yk BB
Be ) B RS & B B AL T LRSI 2L

ME—BRIR R SEIR R B, TPk S8 AI LA LABK R 35 T
RME—BRIFAE S, WAR IR S AE K &R R
B, TE B MRAE K BT O AR e A N, R 2 R fg A
PRAEKZIEMEX, ERRAERFAZTTH, ZFRF
AFIHZE R, B RE 1 32 2N, A 25 R A bk e
WA, AR KR EESEENH R
WFRIRIE SRR, #8787 Bk S8 1 SCRE U IR AR 2

BACEY o R PR 1 5 53 BT B AR I e — R S i A

U R?=0.971 3, &R E R EE N 0.280 d7', LT H K
60.7 h, BEEEETHE H A B R MSR1429F] M6ROMHy ]
XK BEBERE AR =5 A 97.6 h Fl1 6540, 5
WA RAH LU PR S8 ML= 4, XPTRE 2 NI
RIS [F] 3 LA o

ASCEEXT S8 FEFRAF RIS UE ] T SRR R R X%
FRSCRI M, A A BE A KA : pH6.0~8.0,
TREE 30~35 °C, Hefh ik 5%, Btk S8 XFHRARZG R 19 P
fRVERETE—E /Y pH AR B AR AL IX 7] P R B B e
P, JEESEXT pH T 320 BEK , 3% 5 PR 90 58
5 H K97 pH {H 5.0~9.0 B EEBRE5 A sh 4T 5 PHEA-2
Yo 2 B () R S DR o PO R FR M RE O S5 — 3K

H I, A 578 2 ) B BE S8 (A cinetobacter cal—-
coaceticus ) F&— MR F FHB R 35 R 0 ME— B IR A9 =
R AR , ELFCIE A 1)~ 3 S AR X B, %o pHL YT 32
AR, R HAEFEHI IR 3G R A 25 5% B8 5 Tl
B —E BRI 7

4 it

(DA IIZ AR5 L 5B 3]
— BRI OR B R R AR 1 S8, L W A WA AR A fb A
fiE Bz 16S rDNA FE 5 5347 , 4558 A BEPRES A s A
Hi (A cinetobacter calcoaceticus ) , F{LLE K 100% .,

(2)#E pH7.0 1 30 CHYAAET , S8 Xt 100 mg L™
BRRBE TR B PERE 3 d 35F4 , AR ARIX 56.4% , 31
4 60.7 h,

(3) WEAR 10 5 e 4% P - pH6~8, LI 30~35 °C,
AP 5%,
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