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The Photodegradation of Three Kinds of Amid Herbicides
and Their Mutagenicity

Wang Qiquan Peng Zhanxiong

(Institute of Environment and Resource Chemistry ,Zhejiang U nivercity, Hangzhou 310027, China)

Abstract T he photodegradation of acetochlor, metolachlor and butachlor was studied. T he mutagenicity of
these three herbicides and their photodegradation products were determined by Ames test. The results showed
that the photodegradation dynamics of these tree herbicides obeyed first order.-T he order of degradation rate
constants was: metolachlor > acetochlor> butachlor. A cetochlor and its photodegradation products existed no
mutagenicity, while metolachlor and butachlor showed mutagenicity. It seemed that there was no other muta—
genic substance generated during the photodegradation of metolachlor. In the end of the photodegradation period
of butachlor, some other mutagenic substance generated.
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2 Ames MR
TA97 T A98 TA 100 TA102
+ S9 - S9 + S9 -S9 + S9 - S9 + S9 - S9
1x 100 0.75 1.02 0.94 0.83 0.98 1.19 1. 15 0. 89
1x 10! 0.83 0.92 1.38 1.72 1. 38 0.90 1.19 0. 80
1x 10% 0.78 1.02 0.62 1. 61 1.24 0.94 0.93 0.92
1x 10° 0. 80 1.03 0.52 0.72 1. 03 1.01 1. 11 0. 80
@Om in 1x 10! 0. 66 0.99 1.19 1.44 0.99 0.75 1.12 0.93
1x 10% 1. 05 1.33 1.58 1.28 1. 02 0. 80 1.33 0. 87
1x 10° 0. 84 1. 14 0. 81 1. 00 1. 09 1.26 1. 04 0. 88
180m in 1x 10! 0.57 1.38 1.58 1.61 1. 10 1.10 1.33 0. 88
1x 102 1. 04 1.53 1. 08 0.87 1.37 0. 80 1.03 0. 89
3 Ames MR
TA97 T A98 TA 100 TA102
+ S9 - S9 + S9 -S9 + S9 - S9 + S9 - S9
1x 10° 2.27 2. 10 7.79 9.83 273 2. 14 1. 16 1.35
1x 10! 1.23 1.02 1.79 2.50 1.53 1.35 0. 69 0.67
1x 102 0. 89 0.79 1.29 1.78 1. 68 0.82 0.76 0.70
1x 109 1. 60 0.52 3.46 3.72 2.06 1. 66 1.12 0. 47
Om in 1x 10! 1.02 0.77 1.33 1. 89 1.40 1.08 0. 86 0. 81
1x 102 0.48 0. 86 1.38 1.78 1. 45 1.36 0.93 1.07
1x 100 1.51 1.03 2. 04 2.61 1.22 0.72 1.01 0. 83
180m in 1x 10! 0.70 1. 16 1.67 1.94 1. 04 0.85 0.78 0.62
1x 102 1.26 0.70 1.54 1.83 L. 13 0.55 0.70 0.39
4 Ames MR
TA97 T A98 TA 100 TA102
+ S9 - S9 + S9 -S9 + S9 - S9 + S9 - S9
1x 10° 1. 15 1. 11 2.30 1. 39 0.91 4.96 1.01 1. 06
1x 10! 0. 80 0. 89 8.27 0.72 0.97 2.00 0.46 0. 46
1x 102 1.50 2.07 1. 56 1. 00 0.95 0.62 0.20
1x 10° 0. 64 0. 83 3.40 1.39 0. 88 2.41 0.97 1.07
40m in 1x 10! 0.71 0.56 3.33 1.61 0.95 1.54 1.03 0.22
1x 102 0.31 0.59 1. 87 0.94 0.96 1.49 0.36 0.52
1x 100 0.49 2.50 2.30 2.78 0.45 1.02 1. 04 0. 80
120m in 1x 10! 0.85 1. 15 7.27 1.28 0.42 2.11 1. 56 1.52
1x 102 0.73 1.26 1.47 1. 17 0.85 1.57 0.33 0.91




20

54
3 MR , T A97
TA98 TA1003 MR= 2, MR
60min )
MR )
; TA97 TA 102 S9
MR ,
4 ,

T A98 ,

[10] 5 )

TA98

1

MR .

(D )

(2) )

Regi Mathew and Shahamat U Khan. Photodegradation of

Metolachlor in Water in the Presence of Soil M ineral and
Organic Constituents.J. Agric. Food Chem., 1996, 44:

10

11

12

13

14

3996 4000
Zhou Shi, Michael E Sigman, Mriganka M Ghosh et
al- Photolysis of 2-Chlorophenol Dissolved in Surfactant
Solutions. Environ. Sci. T echnol. , 1997, 31: 3581 3587
Hua Rimao, T ang Feng and Yue Yongde. T he Effects of
Five Pesticides on the Photodegradation of Triadime-
fon. Environmental Chemistry(In Chinese), 1995, 14( 1):
21 24
Wang Yiru, Liu Changwu, Niu Chengyu et al. Phototran—
sformation of Butachlor in Aquatic System and Its Fate in
Rice Fields. Acta Scientiae Circumstantiae (In Chinese),
1996, 15(4):475 481
Jan Kochany and R Jam es Maguire. Sunlight Photodegra—
dation of Metolachlor in Water.J. Agric. Food Chem.,
1994, 42: 406 412
Mangiapan S, E Benfenati, P Grasso et al. Metabolites of
Alachlor in Water: Identification by M ass Spectrometry
and Chemical Synthesis.Environ. Sci. Technol., 1997, 31:
3637 3646
Gordon Chesters, Geronimo V Simsiman, Jonathan Levy
of Alachlor

et al. Environmental Fate and Meto—

lachlor-Reviews of Environmental Contamination and
Toxicology, 1989,110:2 74

( ). ,1985.13 18
Ma Weiyi, Sun Liwei and Bo Haihang. The Genetically
Effects of Degraded by Mi-
crobes. Journal of Nanjing University( Nature Science) (In
Chinese) , 1988, 24(3): 555 361
Ma Weiyi, Wen Xiaoyan, Liu Fang et al. Toxic Effects of

Toxic Fenvalerate

Herbicides Chlorosulfuron, Metsulfuron and Butachlor af-
ter Degraded by Microorganisms(Ames Test). Environ—
mental Chemistry(In Chinese), 1991, 10(3):59 63

Liu Weiping, Wang Qiquan and Fang Zhuo- Environmen—
tal Behavior of Pesticide-A dsorption and Photolysis of the
Herbicide Triclopyr in Soil-Water Environment. China
Environmental Science(In Chinese), 195, 15(4): 311
315

Liu Weiping, Fang Zhuo, Alba Pusino et al. Environmen—
tal Behaviour of Pesticide(V): Persistence and T ransfor—
mation of Herbicide Acifluorfen in Soil-Water Environ—
ment. Acta Scientiae Circumstantiae (In Chinese), 1995,
15(3):295 301

Moorth N Mallipudi, Steven J Stout, Adrian R daCunhaet
al. Photolysis of Imazapyr( AC243997) Her bicide in A que—
ous Media. J-Agric- Chem. , 1991, 39: 412 417

Bi Gang, Tian Shizhong, Feng Zhigang et al. Photolysis of
Pyrethroids Blended with Organic Phosphorus Pesti-
cides. Acta Scientiae Circumstantiae( In Chinese), 1996,

16(3): 318 323



