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Residue Determination and Degradation of Niclosamide Ethanolamine in Rice and Paddy System
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Abstract To determine the safety of niclosamide ethanolamine in rice ecosystem, a field experiment was conducted to reveal residual dy—
namics and final residue of niclosamide ethanolamine in rice and paddy system in Changsha, Hangzhou and Guiyang of China. The degrada—
tion dynamics and the final residue results of niclosamide ethanolamine in rice and paddy system showed that the degradation half-lives in
rice plant, paddy water and soil were 1.69~3.01 d, 8.66~13.86 d and 5.33~7.70 d respectively in three places. The final residue of niclosamide
ethanolamine in unpolished rice was low than 1.00 mg-kg™ at an interval of 62 d. However, The final residue of niclosamide ethanolamine in
rice plant were higher than those in rice husk, unpolished rice and paddy soil. According to the results, when 70% wettable powder of
niclosamide ethanolamine were sprayed in rice for twice according to the recommended dose of 900 g+hm™ 630 a.i.g*hm™ , the safe period
of niclosamide ethanolamine in rice could be set as 62 d.
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o 1.2.1.2 N
10 20 ¢
! 20 20 g. 5¢ 250 mL
1.1 60 mL 1.6 mL
2009—2010 N 30 min 20
N mL 2
NY/T 788—2004 o 250 mL
o 250 mL 30 mL 20%
70% o 30 m? 3 30.30.20 mL 3
45 C 10
° mL 90:10/V:V
1.1.1 o
70% 1350 g-hm™ 1.2.1.3
945 a.i.g+hm™ 667 m? 40 0.5 cm 10.0 g
kg 250 mL 60 mL
3~5 1.6 mL 30 min
cm 20.20 mL
7d o 2 250 mL
2h  1.3.5.7.10.14.21.28.35.42d 45 C 10 mL
1 kg 0~10 cm . 90:10/V:V
1L =1kg . -20 C o
o 1.2.2
1.1.2 Florisil
630 ai.ghm® 945 a.i.g- .2 cm
hm= 1.5 Sg .2 cm
2.3 10d 667 m’ Florisil
40 kg 7d 20 mLL
3 42.52d  62d 90:10/V:V
1 kg. 2 kg 80 mL
1 kg 0~15cem o 90:10/V:V 45 C
-20 C o 5.0 mL
1.1.3 HPLC o
N N N 1.2.3
N 1.1.2, HP-1100 U-
1.2 VD  welchrom—C18 250 mmx4.6
1.2.1 mm 5 pwm 54:46:0.115 V/
1.2.1.1 ViV 0.8 mL-min™ 238 nm 25
C 20.0 pLL 9.7 min,
100.0 mL 250 mL 5 20
mL 40.40.20 mL 2
3 45 C 2.1
5.0
mlL.  HPLC o 0.02.0.10.0.20.0.50.,1.00.5.00 mg- L.
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x mg-L™
Y 2h
Y=110.2x+0.682 R=0.999 5 1d 1d
0.01~5.00 mg-kg™ N o
N N 0.53~0.91 mg-kg™ 7d
5 90 % 10d 95 %
92.7% ~ 2.05d,
105.61% 1.98%~5.82% 0.51~1.29 mg-kg™ 21d 73 %
90.55%~103.63% 42d 90%
2.60% ~4.48% 91.81% ~ 11.95d. 37.41~99.33
100.52% 1.50%~4.99% mg kg™ 10d 80 % 28 d
90.19% ~105.56% 94% 6.687 d,
1.46% ~5.49% 90.56% ~
103.15% 1.65%~3.18% o
0.01 1
mg-L™ 0.03 mg-kg™ N 0.05 o
mg- kg™ 0.1 mg-kg™, . N
2.2 11295
mm 1 350 mm
N 1 483.6 mm -
N N pH 55 pH 6.2
1o pH 6.5
1 1 o
1 N
Table 1 Degradation equations of niclosamide ethanolamine in rice plant paddy water and soil
/d
2009 Ct=0.793e*" 0.988 4 1.69
C1=0.465¢"%" 0.977 8 3.01
Ct=0.728e " 0.992 4 1.73
2010 Ct=0.563e*" 0.991 0 1.82
C1=0.588e%" 0.9859 2.10
C1=0.364e* 0.980 8 1.93
2009 Ct=0.587¢"" 0.988 4 13.86
Ct=0.775e*"" 0.953 9 13.86
Ct=1.073e™" 0.991 9 9.90
2010 Ct=0.407e%*" 0.976 7 11.55
C1=0.907e%! 0.984 4 13.86
C1=0.675e¢"%" 0.949 2 8.660
2009 C1=28.27¢%" 0.961 7 7.70
Ct=48.91e 0.956 0 6.93
Ct=34.06e""" 0.938 0 5.33
2010 C1=27.48e"1" 0.978 8 6.93
C1=33.96e""" 0.956 0 6.93
Ct=20.17e1" 0.959 2 6.30
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Figure 1 Residual dynamies of niclosamide ethanolamine in rice plant, paddy water and soil
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3
2,
42 d 0.073~0.318 mg kg™ o 70%
52d 0.052~0.289 mg kg™ 62d 0.017~
0.210 mg- kg™ o N
62d 0.198~1.174 mg kg™ 2.05.1195d 6.69d
62d 0.028~0.624 mg* N
kg™ 62 d o
0.061~0.427 mg-kg™ 5 (-2 B3l FAO/WHO.
N MRL .
N 70%
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Figure 2 HPLC chromatograms of (a)niclosamide ethanolamine standard( purity =98.59% ) , (b)paddy water sample, (¢ )soil sample,

(d)rice plant sample, (e )rice husk sample, ({)unpolished rice sample

10



31 2

283

d 62d
0.50 mg-kg™
MRL 0.50 mg-kg™.
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