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Residue and degradation dynamics of alachlor in rice

Tian Fajun?, Wu Yanbing', Liu Xingang’, Dong Fengshou’, XuJun®, Wu Xiaohu*, Zheng Yongquan®

(1. Henan Institute of Science and Technology, Xinxiang 453000, China; 2. Key Laboratory of Integrated
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Abstract A residue analytical method of alachlor in paddy was established by using gas chromatography equipped
with an electron-capture detector (GC-ECD). The samples were extracted with ethyl acetate, purified with pri-
mary secondary amine (PSA) and graphitized carbon black (GCB), and analyzed by GC-ECD. The method re-
vealed excellent linearity (r=0.998 8) for alachlor in the range of 0.01—1 mg/L. The recoveries ranged from
79.5% to 113.6% for the target compound at three spiking levels from 0.01 to 0.5 mg/kg with relative standard
deviations (RSD) of 2.5% —12.7% in all matrices. The limit of detection (LOD) was 0.01 mg/kg. The decline
study of alachlor residue in rice plants and paddy water showed that the decline curves accorded with the first-or-
der kinetics equation, and the half-life of alachlor was 11.17—26.65 d in rice plants and 1.56—1.78 d in paddy
water, respectively. Alachlor is an easily degradable pesticide.
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Table 1 Recovery of alachlor in plant, hull, brown rice,

paddy water and soil samples(n=35)

S %T‘\bl]‘?ZUE/Tn‘g- kg™! R4 % *Eﬁﬁu?ﬁ
Matrix FOrtlfleC-l Average recovery 22/ %
concentration RSD
FHKR Plant 0.01 113. 6 745
0. 05 96. 1 6.0
0.5 99.5 12. 7
+ 4 Soil 0.01 101. 2 8.2
0. 05 94. 6 11. 8
0.5 88. 0 4.0
i H K 0.01 91.5 6.9
Paddy water 0. 05 79.5 3.7
0.5 90. 1 B 2
ek 0.01 93.2 10. 2
Brown rice 0. 05 98. 8 3.8
0.5 83.5 3.8
e 0.01 86. 6 7.9
Rice hull 0. 05 106. 6 & 3
0.5 92.5 5.4
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Table 2 Comparison of matrix-matched calibration and solvent calibration at 0. 01—1 mg/kg

S5t LM R? REE L SEIERON/ o

Matrix Regression equation Slope ratio (matrix/acetone) Matrix effect
Pl Acetone y=283 404x+181. 04 0.997 6 = -
FH#R Plant y=148 262x+12 458 0.999 1 1.78 77.76
+ 4 Soil y=166 899x+303. 73 0.999 0 0. 80 —19.79
FEH/K Paddy water y=60 524x+913. 18 0.990 8 0.73 —27.43
JEK Brown rice y=282 475x+669. 69 0.999 7 0. 99 1.11
fFi5e Rice hull y=137 777243 907. 1 0. 986 2 1. 65 65. 19
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Fig. 1 Decline curves of alachlor in rice plants (a) and paddy water (b)
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