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Isolation and Identification of Fenvalerate Degrading Bacteria and Characteris-

tics of Purified Degrading Enzymes

YAN Hua, YU Bo*

( College of Food Science and Technology, Hubei University of Arts and Sciences, Xiangyang 441053, China)
Abstract: Strain TK-2 was isolated from the topsoil of Nanzhang Wangguan Tea Garden in Xiangyang City, Hubei
Province. The strain TK-2 was Gram—negative and long rod—shaped by microscopic examination. Its physiological
and biochemical characteristics, as well as the 16S rDNA sequence characteristics, corresponded to the typical fea-
tures of Pseudomonas aeruginosa. P. aeruginosa TK-2 was cultured in inorganic salt medium supplemented with
fenvalerate for 72 h. The highest yield of fenvalerate degrading enzyme was obtained, with an enzyme activity of 10.8
U/mL. After being purified by DEAE-52 and CM-52, the fenvalerate degrading enzyme of P. aeruginosa TK-2
reached 3.4 times, and the recovery rate of enzyme activity reached 56.2%. The molecular weight of the enzyme was
83.6 kDa after gel electrophoresis. The optimum temperature for degradation and purification of fenvalerate by P. ae-
ruginosa TK—2 was 35°C, exhibiting good stability within the range of 25-45°C. The optimal pH value for the enzy-
matic reaction was 8.0, with good stability in the pH range of 7.0-9.0. The Michaelis constant (Km) for the substrate
reaction was 0.738 mmol/L, and the maximum reaction rate Vmax was 1.123 mmol/(L-min).
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30 min; JCHLER 5 77 3 - (NH,),S0, 2.0 g, MgS0,0.2
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it VAT Uk PR AT
1.7.2 CM-52T8 & F X # 4z BEHT
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FE M 35 CFE El 60 °C L BEIE BT . 60 C
BF X % TN 2 20% o Z5 - 43 B A5 210 4 2 B EL

100
80
g
'R 60
i
& 40 t
®
juang
= 20
0 L L L L )
10 20 30 40 50 60
e CC)H

E6 [ X 3R R 5 B P AR AL L BRI I R

W TK=2 Hv 2% K 44 T B A 2 Ak 8 19 oo T B Oy
35 °C,25~40 ‘CYE I PN BHE JI e v R AT
2.6.2 BEEALR IR IE pH 1A Aw pH ALAE T 4
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AH T G 1A 2 25% . Y pH A 55 T 8.0 B, Bl I
1 b pH AE _F FH 1 B A, pH 10.0 B AH X g 05 S AR
JE30% o L5 o AT A R AR B R TK-2 R K58
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TR E M R A,
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Uf o 8 T 2 180 5 B OR S 4R 1% Km 2 0.738
mmol/L, Vmax 4 1.123 mmol/(L - min).
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B8 $RFREME TK-2 a1 EEXT KW R Kb
BJ Lineweaver—Burk i &

B RO AR R 2R R R R BE (bR
M58 Ay T AR W BR SE E HR — N R
fife R 0 ) G S O RN M, LA R A AR
{8, N FH AH G B R 43 85 15 3] Lysinibacillus sphaeri-
cus FLQ-11-1, Arthrobacter sp. CN27", A fiff 55 M
T A6 45 2 P T R R e S el 3R 2 4 it 2 kY
b & B 53 B AR AR B i S KA TR AR 245 11 R SR A
B T PR PR T2 0 6 114 B i S K 2 TR i 1R
M PR TK -2 J2 1 K A B, R HL R a3 i e ol L 4% F
— IR BT .

oA 2 1 A Tt A T ATE BR AR 25, B R AT N
FAMAE o 85 FH BF BH S 7 W B 68 Mg 2 5 AR 4
TR RSN M A TR KA B, O O3 BT I R AR 24
F14) F5e 35 Tk B2 R pH (A" 5 foff T BH 28 - W o R 42
2l 400 3% 148 TR K ik 1 2 R TR 6 , I 40 AT 1% eV R
A2 1 1 - Tk FE S e 45 T B PR R R R
i 21 AR R M LI T2 TR K i T L O BT i
B A 25 0 B AL HLEE® A B 5 04 4 4 B M B
TK-2 £ 5 3% KAG W R Al B A — 20, Wos ih R4
TR 56 2 o BE IR A 72 h AR5 e i = i i A K
5 TG % f T 10.8 U/mLo i 2 15 90 18 TK -2 [ it
fiti {fi Fl DEAE-52 F11 CM-52 4fi fk ) , 20 1k 4% K 4
e, TG [0 R A L AR RN A O R A
35 °C, f i pH {H R 8.0, 7£ I ¥ 25~45 “C Fl pH
7.0~9.0,, 7% K 4 g B ik g EL AT P 1R %) I 3 AR
HpH (e e P o fifp 200 b il 6T RS 90 2% R 4 i I
O R R, A T O 1

A A8 B TR TK—2 R R T A bl R 2+, Kk 2y
Rif Aok AT A B S R PR, N R R LA R A 1 3 R
Pl A TS FAVE Y 4 B R 5E , n] LLBA AR
BT 1 A 24 [ A 7)) 2 1 B R PR TK -2 2 AT A
7R A R 2R K A TR B A T L V2 AR 2 O

PEAT T 2k, F bR 1 A R Ak 28R o3 B
fip R e, L BRI E A L AN T R R
IR ALEE . LA R TT R A% K AG IR AR 24 5% B 3R 5
15 R A YA B RS

4 %

WG FEPH T RV T 2k el 3R 2 4 A5 3
Rk i 8 TCAG TR A 24 1Y R PR TK-2 PR Bk TK-2 45 >4
I Y 0 0 B B K o KBk A 3 A AR R E A0
16S tDNA J7 G FEAIE A 75 8 25 A5 5 b B B 7R AR 1IE
Ay e N A PR R

] 2 A1 B TR TR =2 LA % R 35 T AR A M — Tk
R, KE IR ) 72 h 3R A5 A v 7 1 9 R K 2 g P
fiff Bt , 12 35 1 0] LA #1 10.8 U/mL, TK-2 F§ i
iti (i F§ DEAE-52 Fl CM-52 i fk. )5 , 4 Ak A% % 7T LA
K E 3.4 4%, WG S MICR AT LK #) 56.2% . TK-2
%) 4% fi7t 40 A 6 ) SDS—PAGE A i 252 8 ¢ H, Ik F
115315 70 1R 83.6 kDas

] g 1 B O BT TR —2 o8 A 2 e Tl 018 52 3 e 3
I BE N 35 °C, feddi pH {H R 8.0, 78 1 E 25~45 “CHlI
pH 7.0~9.0, 7% 2K 2 [ [ fift il LA 00 R A
PER pH ARG BV . Al A b Bl X TS ) % K 4 T Km
>4 0.738 mmol/L, Vmax "4 1.123 mmol/(L-min),
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