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Constituents for Biodegradation of B-cypermethrin,
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Abstract: By means of comparing biomasses of biodegradation fungi, Fusarium sp. HG-P-01 for
B-cypermethrin, a synthetic pyrethroid insecticide used widely in China, in five different media, the
Czapek-Dox medium was selected as the best medium for mycelia growth. Furthermore, an experiment of
central composite rotatable design (CCRD) was used to optimize the content of nutrient components. The
optimal composition of C, N and P in media for HG-P-01 were 20.94 g/L, 1.82 g/L and 1.66 g/L, respec-
tively, in which an expectant or real rate of B-cypermethrin-degradation got to 96.34% or 93.78% by HPLC
for a concentration of 50 mg/L after 24 h treatment. The predicted value in degradation rate model was con-
sistent with that from HPLC method.

Keywords: B-cypermethrin, Microbiol degradation, Medium, Optimization, Central composite rotatable de-

sign (CCRD)
EELWH: (No. 30871660); (No. 2008B020900007)
*BWAEE: Tel: 86-20-85280308; D<: humy@scau.edu.cn © P ERFEHEWTRATIRSMEL  htto://journals. im. ac. cn

Yt HER: 2008-05-16; == HER: 2008-08-14



HG-P-01

673

(Pyrethroid pesticide)

E

20%!"

[5-7]

, FAO WHO

[8,9]

(B-cypermethrin)

Fusarium sp.

HG-P-01, ,

, HG-P-01
1 He5HE

i3t B AP AR
Fusarium sp. HG-P-01,

1.1

2004

93.2%
, 100%

1.2 EFEMIITE
5,
Dox medium)
medium)
(Oatmeal medium)

meal medium),

[10]

(Czapek-

(Potato dextrose

(Richard medium)

(Corn

>

pH 7.0,

50 mL,

3d

E

E

B

4000 r/min

250 mL ,

10 min,

>

(28°C, 150 r/min)
4d~7d ,

>

DPS(Data processing system)

1.3
HPLC

(Agilente ,

BHEABHENEEN

: HP-1100
), C18

>

(ODS Hypersil 5 um, 125 mmx4 mm),

1.0 mL/min,
80:20,
1.4

10 min,

50 mL

: 235 nm,

B HG-P-01 S5 K EHEEAIPE R
3d

0.1 g

(28°C, 150 t/min)

50 mg/L CK

30 mL

500 mL

30 min, R

10 mL

>

28°C+1°C,
10 puL/

4000 r/min
250 mL

5d

1d

60 mL

(2x15 min)

B

60 mL , ,
250 mL
45 mL 3 ,
, 50°C ,
3 mL 3
2mL 0.45 pm

b

5 mL,
1.3

B E

(1]

1.5 EFEOCA ML FNLEIE

1.2

>

>

C N P

© FERZERMEDHRFPATNKSHELL http://journals. im. ac. cn

http://journals.im.ac.cn/wswxtbcn



674 wehGEHR 2009, Vol.36, No.5

, (Central compos-
ite rotatable design, CCRD)!'*!%, , 5 0 gg
T 200 S
(pH 7.0 28°C 5d) 3 150
3 C NP (Xl £ 100
X2 X3), 5 (<168 -1 0 1 1.68) & o) S LA
0 05 10 15 20 25 30 35 40 45
5d , 1.2 , * i)
T E1 BMEHHEFE HPLC BiLE
Id > Fig.1 HPLC chromatogram of f-cypermethrin
1.4, HPLC 1.3
, 2.2 IEFEMARTEIE
, 3 , HG-P-
01 ,
, 54d
490.2 mg/50 mL( 1),5d
, Y =by + D biXi+ )
4
> bijXiXj+ Y bijXi*, (4] ’
C N N ‘
2.3 EFEBEHHIML
1.4 HG-P-01 ,
2 ,
, Y1)
2 HREW®R (Y2)
s . Y,=—183.6554+12.9541X,+166.5525X,+223.1037X;3
2.1 BYMETFE HPLC JIE ~0.35265%,7-79.4635X,>-70.3193X*+7.066 7%, X,
1.3 HPLC , Y,=35.6094+1.1377X,+20.7873X,+35.9560X
( ), —0.0272X,°-3.9746X,"~8.7279X5°~3.8000X,X;
, 3.643 min 3.840 min ’
(1, Y=51.309X+10.932, « 3,
R?=0.9999, 4 ¢C N P

42.00 g/L  2.50 g/L F1 1.59 g/L, 12

B

R1 FRMEBFFENEREELAEATENZN

Table 1 Effect of different media on dry cell weight of biodegradation fungi

(mg/50 mL ) Dry cell weight of biodegradation fungi (mg/50 mL)

Type of media 3d 4d 5d 6d 7d
Czapek-Dox medium 310.5+4.3a 419.7+£5.3a 490.2+7.3a 458.7+£3.4a 430.0+5.4a
Potato dextrose medium 229.7£5.7¢ 391.3+6.7b 401.8+5.4¢ 440.0+5.3b 402.6+6.7b
Richard medium 180.1+5.2d 282.3£7.3¢ 363.4+6.7d 352.2+5.7d 331.3+4.7¢
Oatmeal agar medium 290.1+6.7b 381.5+8.7b 441.4+8.9b 431.3+4.5¢ 401.2+7.1b
Corn meat medium 191.2+4.6d 270.0£11.5¢ 350.7+5.7d 300.3+6.3¢ 290.5+6.2d

5% (DMRT ).

Note: Followed the same letters in the same column showed no significantly difference at level P=5% by DMRT method.
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Table 2 Central composite rotatable design for medium and actual levels with experimental results

Factors of test Observed values
(g/L) (mg/50 mL) (%)
Test No. Coded level of variables Actual level of variables Dry cell weight Biodegradation rate
X Xz X3 C N P Y, Y,
1 —-1.00 —-1.00 -1.00 8.5 0.5 0.5 168.8+5.7¢g 75.8+0.12f
2 —-1.00 —-1.00 1.00 8.5 0.5 2.0 160.3£11.5h 92.1+0.09b
3 —-1.00 1.00 -1.00 8.5 2.0 0.5 181.5+5.7g 88.2+0.00c
4 -1.00 1.00 1.00 8.5 2.0 2.0 169.2+11.5g 89.4+0.06¢
5 1.00 —-1.00 -1.00 335 0.5 0.5 208.7+£5.7f 75.0£0.09f
6 1.00 -1.00 1.00 33.5 0.5 2.0 189.5+5.7¢g 82.8+0.12¢
7 1.00 1.00 -1.00 33.5 2.0 0.5 431.5+0.02b 88.0+2.72d
8 1.00 1.00 1.00 33.5 2.0 2.0 521.3+£5.7a 93.8+0.17a
9 -1.68 0.00 0.00 —-0.02 1.25 1.25 31.2+0.04j 72.9+0.58g
10 1.68 0.00 0.00 42.0 1.25 1.25 340.7+5.7¢ 76.1£0.12f
11 0.00 —-1.68 0.00 21.0 —-0.01 1.25 31.3£5.7] 71.6+0.06g
12 0.00 1.68 0.00 21.0 2.5 1.25 400.0+5.7¢ 88.7+0.06¢
13 0.00 0.00 -1.68 21.0 1.25 —0.01 101.8+0.01 53.3+0.06h
14 0.00 0.00 1.68 21.0 1.25 2.5 362.2+11.5d 92.1+0.09b
15 0.00 0.00 0.00 21.0 1.25 1.25 351.3+5.7d 93.8+0.06a
16 0.00 0.00 0.00 21.0 1.25 12§ 361.1+5.7d 94.0+0.17a
17 0.00 0.00 0.00 21.0 1.25 1.25 342.3+£5.7¢ 95.5+0.29a
18 0.00 0.00 0.00 21.0 1.25 1.25 399.7+0.0c 89.2+0.06¢
19 0.00 0.00 0.00 21.0 1.25 1.25 361.511.5d 93.1+0.17b
20 0.00 0.00 0.00 21.0 1.25 1.25 410.3£5.7¢ 92.3+0.12b
21 0.00 0.00 0.00 21.0 1.25 1.25 391.2+5.7¢ 93.0+0.12b
1) 3 (X +s), 5d;2) 5% (DMRT ).

Note: 1) Means of 3 replicates ( X +S), 5 d for culture; 2) Means followed the same letters in the same column showed no significantly dif-
ference at level of P=0.05 by DMRT method.

*3 EFARBSFLER
Table 3 ANOVA and parameter estimations of CCRD model

Yi( )(Model of dry cell weight) Yo )(Model of biodegradation rate)
t B t P
Partial correlation t test Significance Partial correlation t test Significance
coefficient values level coefficient values level
r(y, Xy) 0.6011 2.7118 0.0169 0.5205 2.1980 0.0453
r(y, Xz) 0.5016 2.0905 0.0553 0.4898 2.0254 0.0623
Partial r(y, X3) 0.6804 3.3478 0.0048 0.6969 3.5034 0.0035
correlation r(y, Xi*Xy) —-0.7316 3.8693 0.0017 —-0.5392 2.3084 0.0368
r(y, Xo*Xy) —-0.6540 3.1169 0.0076 —-0.3175 1.2073 0.2473
r(y, X3*X3) —-0.6076 2.7582 0.0154 —0.5924 2.6512 0.0190
r(y, Xo*Xs) 0.6860 3.3991 0.0043 —-0.2293 0.8493 0.4100
Rcorrelation coefficient 0.9476 0.8446
F F values 16.3903 4.6208
P* Significance level 0.0000 0.0085
BEKEX::ZZE statistic :11 2:2924 13376
1 *: P<0.05,

Note: *: P<0.05 indicated the fit equation significant level.
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Table 4 Optimized formulation, observed values and validation experiment of medium

X X5 X3 Y1 ( mg/50mL) Y ( , %)
(C, g/L) (N, g/L) (P, g/L) (Dry cell weight, mg/50mL) (Biodegradation rate, %)
Theory predict value 42.00 2.50 1.59 577.11%*
20.94 1.82 1.66 96.34
Validation experiment 20.94 1.82 1.66 450.30 93.78
Dk (t , P=0.05).

Note: *: In the same column showed significantly difference ( t test, P=0.05).
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