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Degradation characteristics and kinetics of
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Abstract: The beta-cypermethrin degradation conditions including inoculum amount, temperature,
pH, liquid volume, and initial concentration by Streptomyces HP-S-01 were systematically investigated.
The results showed that Streptomyces HP-S-01 degraded beta-cypermethrin rapidly with a degradation
rate up to 96% within 3 d, under the conditions of inoculum amount 0.6 g/L, 28 °C, pH 7.5, and liquid
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volume 50 mL/250 mL. The strain also could effectively degrade beta-cyfluthrin, beta-cyhalothrin,

d-phenothrin and tetramethrin. Furthermore, the degradation reaction followed first-order kinetics
and half lives (7,,) were 0.78, 0.88, 1.08 and 1.24 d, respectively. The Andrews model was used to
describe the beta-cypermethrin degradation process. The degradation kinetic data collected fitted the
model well. The calculated parameters of gm,y, Ky and K; for the model were 1.826 3 d', 58.9513 mg/L

and 359.378 2 mg/L, respectively. And the optimal concentration of initial beta-cypermethrin was

145.553 5 mg/L.
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Fig. 1 The relationship between Streptomyces HP-S-01
growth and beta-cypermethrin degradation
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Fig. 2 Effect of inoculum on beta-cypermethrin degrada-
tion by Streptomyces HP-S-01
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Fig. 3 Effect of temperature on beta-cypermethrin degra-
dation by Streptomyces HP-S-01
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Fig. 4 Effect of pH on beta-cypermethrin degradation by
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Fig. 5 Effect of liquid volume on beta-cypermethrin deg-
radation by Streptomyces HP-S-01
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Fig. 7 Model fit of beta-cypermethrin degradation kinetics
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http://journals.im.ac.cn/wswxtbcn

J¥ <800 mg/L Wl Bl N, 44 K Y Lb % ff 1
(g>0.5 d), FeUAizHE & X s A R A TR B A K
SR R A BE T
2.7 $EEE HP-S-01 X A E AR A5 EE R 2RI
RR

W8 T 4EFE T HP-S-01 XF 5 il 4011 i 3 T
2 IR RRRCR, SR ILE 8. MRl 8 WM, AEREDE
HP-S-01 XA Al . SO S 546 e . =iak
FTRE GG . A7 A Tk 2 155 F1 B 44 e 250 B B 1Y
B A AR, 76 15 97 00 01 5K R A S 3 0 A R 1
K2, ¥igk 3 dn, X IR SR A 25 1
iR HKF] 96.20% . 94.50%. 91.10%. 85.25%
1 80.90%, 15t BH 12 5% 55 T ELAT 45 T 1) Bk Ak i o

RERA T fHEEE T HP-S-01 X Lk 5 Ffi gy
e A 25 (W B A7 R, R g b ok — % i )y ) 2%
FEAINTS 5 001,02, 3, 4 F1 5 d RO 2558 88 B (C)
FIBFEN(OHEAT LG, A EERER 1 iR,

Hor, — BB )2

C=Coxe ™,
S ik
Ty,=In2/k.

L, Co t B ZI 35 TR A 24 1 5% f 4t (mg/L); Gy
J G TR AR 25 W BRI (mg/L); kA I i 3 2R 8
d™h.

100 —o— Beta-cypermethrin
—_ —e— Beta-cyfluthrin
?D 20 | —— Beta-cyhalothrin
£ —4— D-phenothrin
g —— Tetramethrin
g 60
f]
<
3
g 40
Q
2
2
g2 20 r
[
o~

0

0 1 2 3 4 5 6 7

1(d)

B 8 $EEE HP-S-01 3 [E Ik B HES R ARIPERES
h#

Fig. 8 Degradation Kinetics of different pyrethroids by
Streptomyces HP-S-01
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Table 1 Kinetic parameters of degradation of five pyrethroids by strain HP-S-01

255 EIVIEVIE RS (5] HXRER) )
Pesticide Kinetic equation Rate constant (d ") Correlation coefficient Half-life (d)
Beta-cypermethrin y=100.031 4¢ 0% 1.005 2 0.999 5 0.69
Beta-cyfluthrin y=100.161 2¢ 8884 0.888 4 0.999 3 0.78
Beta-cyhalothrin y=100.042 9¢~*701% 0.791 0 0.999 9 0.88
D-phenothrin =99.967 0e 0424 0.642 4 0.999 4 1.08
Tetramethrin y=101.101 1 *36%~ 0.560 6 0.996 6 1.24

Ty IR UGB AR 2558 Bt (mg/L); xRS 1) (d).

Note: y: Residual concentration of pyrethroids (mg/L); x: Degradation period (d).
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