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Effect of UV Mutation on Chlorimuron-ethyl Degradation Ability of
Aspergillus Niger

TAO Bo PAN Siyang WANG Huan GAO Shiie

( Agricultural College Northeast Agricultural University Harbin 150030 China)

Abstract: In this paper the effect of ultraviolet mutagenesis on chlorimuron-ethyl degradation ability of Aspergillus Niger was
systematic studied. Ultraviolet( UV) method is used to Aspergillus Niger mutagenesis and a high performance liquid chroma—
tography method was established for determination of the degradation rates of stain to chlorimuron-ethyl. The result showed
that induced mutation by ultraviolet( UV) the total aberration rates of Aspergillus Niger was varied with the UV intensity and
irradiation time greatly influenced by time the best UV condition was 30 W and 150 s positive mutation rate was 35. 16%.

The degradation rates of herbicide chlorimuron-ethyl by Aspergillus Niger was studied after UV mutagenesis. UV mutagenesis
could significantly improve degradation rates of herbicide chlorimuron-ethyl by Aspergillus Niger When the UV condition was
30 W and 150 s the degradation rate of Aspergillus Niger on chlorimuron-ethyl was the greatest halfdife of chlorimuron-ethyl
shortened 17. 1 h than before. Finally selected the most significant effect strains H1 its degradation ability increased by
73.16% than the original strains and continued training after 10 generations degradation of performance and growth rate were
stable and could be stable genetic.
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’ P-M1 ( Bacillus licheniformis)
N ; P12
0 10% B
! 4 20% o N
93. 7% 0
1
1.1
o 1.1.1
( Aspergillus niger)
. 12 1o
1
Table 1 Tested medium
Medium type Medium formula
5 g1 20 g+ 1 g ( MgS0, +7H,0) 0.5 g. 0.5 g.
Czapek dox liquid medium 0.01 g 1000 mL
Potato dextrose agar medium 20% 1000 m Mo ¢
1.1.2 20% N 0
( ) . . N . 1.2
° 1.2.1
1.1.3 28°C
; 6 ho
; VP-S8037 10 mL 5
: min 1 mL 9 mL
; HZQ-F100 10°,
1.2.2 (UV) 30 min
; Waters 2487; R205 30 em( )
: TGL46G 1 min 1 min
; KLS12 10 mL (9 mL)
0 20 30 40 W
1.1.4 Agilent— 30 60 150 300 600 1 200 s
ZORBAXSB-C18 (150 mm x4.6 mm 5.0 pm) o
1.0 mLe*min "' 1.2.3 (UV)
246 nm 20 pL 0°C 1 h 10°,10%.10°
=8:2 6. 14 min. PDA 72 h
3 . (%) =(
y =28067x —302. 68 - )/ x 100
r=0.999, 0~10.0 mg-L"" 1.2.4 (UV)
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(UV) N 30 W 150 s
PDA 28°C 35.16% o
72 ho 5 mm 2
10 mg * kg -1 Table 2 The effect of UV A. niger mutagenesis
150 remin"'.35%C v
66 h UV intensity /W Mutagenesis time/s Positive mutation rate/%
i HPLC 20 30 20. 70
60 29.59
150 27.19
o 300 31.59
1.2.5 600 37.35
1200 36.33
10 30 30 22.51
3 o 60 24.00
1.3 150 35.16
) 300 30.30
o 40 30 31.22
2.3 [9AY
X (uv)
2.1 (UV) 2 (UV) 20 W
1 (Uv)  uv 150 s
66 55.54%
o (UV) 20 W 54.43%
30 s 1 200 s 84.5% 150 s
~96% (UV) 30 W : 150 s
30s 1200 s 92% ~97%; . 30 60 150
(UV) 40 W 20 W30 300 600 1200 s
w 30s 97.5% 19.47 17.94 11.25 16.36 20.15 23.86 h
60 s g 5.39 6.92 13.61 8.5 4.71
1h 66
56.16%  58.72% ~ 85.77% ~ 75.72% -
66.09%  63.39% 1.12%
5.73% 54.43% 37.47% \19% 14.13% .
1
Fig. 1 Lethal-rate of A. niger by UV mutagenesis
2.2 (UV)
2 uv
. UV
20 W 20.7% ~37.35%; UV CL
30 W 22.51% ~35.16% ; UV CL show chlorimuron-ethyl without A. niger. The same below.
40 W 30 s 31.22% . 2 UV20W
uv 20 W. 600 s Fig. 2 Effect of different mutation time on degradation

37.35% - Uuv

ability of A. niger by UV of 20 W
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3 30 W (UV)
150 s 66
51.65%
73.16% » 30 60 150 300
600 s 20.77 12.20 7.76 10.71
24.48 h 4.09 12.66
17.10 14.15 0.38 h 66 h
59.7% +63.37% ~89. 04% -
82.62% 79.18% 15.59% .
22.69% 73.16% 60%  53.3% . 3 Uviow
uv 30 W uv 20 W Fig. 3 Effect of different mutation time on degradation
ability of Aspergillus niger by UV of 30 W
3
Table 3 Kinetics date of A. niger by UV mutation
Treatment Degradation mechanical equation Correlation coefficient R> Degradation constant k/10 ~2h Half-ife T, , /h
CL Ct=11.777¢ %N 0.9159 0. 0967 32.67
CL + UVO0s Ct=11.777¢ %11 0. 9461 0. 1271 24. 86
CL + UV20W30s Ct=10.513¢ 1564 0. 9589 0. 1564 19. 47
CL + UV20W60s Ct=11.192¢ 0173 0. 9623 0.1733 17.94
CL + UV20W150s Ct=15.815¢ -3 0. 9457 0. 3070 11.25
CL + UV20W300s Ct=10. 891 ~0- 1883 0. 8865 0.1883 16.36
CL + UV20W600s Ct=12.385¢ 12383 0.9423 0.1593 20.15
CL + UV20W1200s Ct =10.109¢ ~% 120t 0.9390 0. 1260 23.86
CL + UV30W30s Ct=12. 1310153 0. 9464 0.1535 20.77
CL + UV30W60s Ct =12. 554¢ ~0- 204 0. 9844 0. 2642 12.20
CL + UV30W150s Ct =27. 656 =31 0. 8080 0.5170 7.76
CL + UV30W300s Ct=19. 045¢ ~%-33% 0.9075 0. 3399 10.71
CL + UV30W600s Ct=10. 852¢ - 127 0. 9486 0.1257 24.48
CL + UV40W30s Ct=11.813¢ 1M 0. 9822 0.1514 20. 89
3 uv
32.67 h 66 42.13%;, H1
4 HI1 10
24.86 h 66 51.65% - Table 4 Study on the stability of Aspergillus niger
(UV) after UV mutagenesis
30 W 150 s 66 66
Concentration
7.76 h 66 89. 04 % /mgekg"! Degradation rate ~ Mycelium growth
73.16% . % el
( ) 4.84 51.65 30.3
— uv 30 W
1 1.09 89. 04 29.5
150 s - HI. 2 1.06 89. 40 31.8
2.4 (UV) 3 111 88. 90 32.4
4 3 4 1.04 89. 60 31.9
(UV) H1 5 1.19 88. 14 33.4
6 1. 06 89. 43 31.6
o 10 66 h
7 1.11 88. 94 32.8
89% 8 1.16 88. 36 30.9
73.16% ; H1 66 9 1. 14 88. 64 31.8
10 1.09 89. 14 30.2

30 g°L~'
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