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Residue Determination and Degradation of Niclosamide Ethanolamine in Rice and Paddy System
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(1.College of Resource and Environment, Hunan Agricultural University, Changsha 410128,China; 2. Institute of Agricultural Environmental
Protection, Hunan Agricultural University, Changsha 410128, China)

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™2(630 a.i.g*hm™), the safe period
of niclosamide ethanolamine in rice could be set as 62 d.
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1.1 HEKE

R F 2009—2010 4, 73 HIFE IR K U A LT
ML SR SR AK RS H T, RN T R
NY/T 788—2004 (4 2} ) 5% B I v W4T o il IV EY)
SIKFE Y E ) o IR A R R 2 B e
T0% V] A ] IREH A /NX 30 m?, R 3 1K,/
IX e Bk B R AR B R HES Y, D X Z R ORI AT, IR iR
=y =pagi
L1.1 JHEsh A%

FAB e ZBEREER 70% T B4R 713 1350 g-hm™?
(945 ai.g-hm) BKF BT , 8 667 m? F/KE N 40
kg, X FR5 FH -3 FRS H K B9TH fR sh AR5, ZE R
T /KRS — P R KRS A RS H (K 3~5
emiR ) YIS XF FOKFEME R BT AR S AR,
FOKFEBIRSG 7 d X ZEM TS A0 . 43 IFEEZY
J5 2h 1 1.3.5.7.10,14.21.28.35.42 d, /MKl
MUREERGH 38 1 kg(BUREIRE R 0~10 cm) AFHIK
L L fKFEMERR (=1 kg)o PUSMEALERRES , F-20 C
VKA P ORAFREI
1.12 RAFRERR

FAEAE R B BRI R 630 aig-hm? F1 945 aig:
hmP?GEFFIBEFEDN 1.5 43) 1R 8 2 Bk
SyAIREZS 2.3 K, iz RIFE A A 10 d, B 667 m? FI7K
40 kg; TEKRERHRIG 7 d SRR SRR AL B
REER 3 K, mE—IKiEZ)E 42.52d f1 62 d,47
A2 s BEYLREE KRR (L FEREFT 1 kg FEA 2 kg)
FIRG H 3 1 kg(BURRE R 0~15 cm), PUSrEAb 3
FEd, —20 CHKAE HERAERRI
1.1.3 ZS [0 B/ X

BEBUCRMEZ /KRS H SRR HK L3 RIFF.
A58 JRORAE AR R B, AR A0 3R] 1.1.2,

1.2 ffAE
1.2.1 #E
1.2.1.1 FFHK

THE A 2 B R R 0 K U S Y R KRR
100.0 mL, & F 250 mL 403, A 5 E /K 20
mL M FIE PR, #5553 3 40.40.20 mL Z
R ERZEH 3 K, B FF LBR . BRZEBUM , 45 CKIBE
FheHZERBIET, RHERAIEFEEAZR 5.0
mL, f5f HPLC &l .

1.2.1.2 FEH 3 A5 FRERER S

HEFFRBGT 10 H i OR300 20 ¢ (B
20 HfREK 20 g A 5EAEM 5g), BT 250 mL B2
= RIS A 60 mL ZEEA 1.6 mL 2K, fHiE
P #n ¥R Yr 30 min, A7 IR -=F U HAhUE , 2371 20
mL ZFEEURERE AR 2 WK, & I E R, T
A 250 mL HZE =P g2 kA L kgaia T,
PiFE A 250 mL Z3dssF, A 30 mL 20% &L
W&, 4331 30.30.20 mL ZBRZEEFEE 3 K, & 3F 2
R BRZEHUM , 45 KB EE TR R ZIET, A 10
mL Z 5 B AT BEIR AW (90:10/V:V )5, Fedp &
R+ ENTigb,
1.2.1.3 /K FEREARAE S

HERRFRIGBTRE R 0.5 cm 245 REFTAE S 10.0 g,
BF 250 mL BE=MAT, REMA 60mL ZRZ
fig A1 1.6 mL &K, [HIEHR 28 F IR 30 min, 7 [
TSR EHEE, 20,20 mL 2,8 2, S 0k 1% 5 v F3
UEIE 2 YK, A FEUEM, TTHFE A 250 mL 22 = M)
.45 CKBESREZRLZZRET, A10mL —&
FH 5 1 BT B W (90:10/V -V ) 5 i, Fe 58 % BLRE 1
EMrgk.
1.2.2 %4k

AR BOR A T B 9 B BLRE 4 (Florisil )i
Fik, BEHTEENT ZE RS DVF BT .2 cm
JETKBREREN S g 385 BAE+ .2 cm ETO/KEREREN
TR A 1 PR B i B S, 7E 9B B B R 4 (Florisil )
B AV ARSI S, SoFE 20 mL & A A B R A
(90:10/V:V )Tk, Fike B AR IRBUR AR TR BA IS
HEEH% bR, Fl 80 mL & F kA F R A
(90:10/V:V )P , WA TR ,45 CIKIB ELZS TiEsE 7%
RZEIET, RAGHGIEFEEARZE 50mL, fF
HPLC #&:30 ,
1.2.3 JAH A £5 14

HP-1100 7 =34 BAE a0, 52 /Ml 2% (U-
VD);welchrom—-C18 A&E40 R AH B 3%4 (250 mmx4.6
mm,5 wm); FishAE A B K = 2 8% (54:46:0.115,V/
VIV); Fi# 0.8 mL-min™; 40l % & 238 nm; £ & 25
C; HEFER 20.0 pL; PR EE ] 9.7 min,

2 HFREWE

2.1 iR A R FEISHR
TE FR AT, W AR Z BEREE PR E R
H Y% (0.02,0.10,0.20.0.50,1.00.5.00 mg-L™), AR
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HERS WU B (2, mg - L) 55 L BT X0 I ) 0 i 0 1
TEFR(Y bl £k, B2 EE R

Y=1102x+0.682, H3 Z % R=0.999 5

7£ 0.01~5.00 mg-kg™ JEREIN, 4HIFERGHAK
HH -3 REFT A T ADRE K T A28 R S P I R
¥ . BEREER PR ETS R, B VRN E R 5 R, A
U2 e 2, T e b 7R S FH K P A 3 R R AR 92.7%~
105.61%2 8] , bR 224 1.98%~5.82% ; F& H +-3E
BN E R AE 90.55%~103.63% 28], FRMEmZE N
2.60% ~4.48% ; F&FF H A9 % in [ R FE 91.81% ~
100.52% 22 i) , bR 22 4 1.50%~4.99% ; 25 5% 7 A IR
i E e AE 90.19% ~105.56% 2 [8] , #% WEAR 2 K
1.46% ~5.49% ; i K B O i =] e ZRAE 90.56% ~
103.15% 2 8], bR 22 1.65%~3.18% . I 5 F A%
WE e 2 B BRI SRS VR BE 43 301 D« R HHOK 0.01
mg L7, F% H + 3 0.03 mg kg™, FFT JREKIT A 0.05
mg'kg‘l,ﬁ'j!{' 0.1 mg kg™,
22 REBRZEREERBRSEKBEKRPIE
B

B CPEREERAE WIS R 1D BT VLT A0 5 Bt
FH =R RE K . HIERK RS AR AP BT M 7 7 A
KRBT R 1, DIRIBIE 2 B Eh vk B vt
Jt 24 Je BUORE s (B VE L (T8 1), L 1 BT LA Y, R 02

i 2, T2 ik 1 TS R 7 S K FIAELAR o B 25 I 1] i) S
K, AR BT R P I MRERIZ 52 h
5ARE 1d $RDF— M E e S, 258 1d 6t
R KRAE , ZJ5 M BT PR . AR 2 B 6 A A5 H
KA ) R ERTTAR R 0.53~0.91 mg-kg™, izl 7d J5,
REfRAEIE 90 DAy s 12y 10 d J5 , FEARZRIR 95 %LU
bR 2.05 do FERS H A3 A R TTRL R
410.51~1.29 mg-kg™, #5 25 21 d J5 , R Rk 73 %LU
b izh 42 d )5, FEARR K 90% A, SRR RN
11.95d, FE/KREFEARH AR IR TR &R 37.41~99.33
mg-kg™, #0210 d J5 , FEMRERIR 80 %/ fh stz 28 d
J& , BEFRIIE 94% LA I, Rl 6.687 . HZ,
FRUB e 2 B R R FE RS H K FUK REAR AR P BT A LU TE
FEH - AT A R R —

X2 1 S HTa] AN, SRR 2 BEER 7 B M SR FHAY
THIR LTE I R K U AT A T AR R 18— a5 . 7E
FAZH R ik SR —BRBT I ESUEAR
THERRMART, MR HEFYERER 11295
mm , A0 A YD 4 45 - 24 R T B 43 5135 1 350 mm
1 1483.6 mm; FH45RBHIRKH 38 AR
F,pHAER 5.5; LML/ 8 pHEN 6.2;K
VLU 4 3 pH R 6.5, WA A8k 2 i
JEER AT R

1 RIZRR ZEZREEL S UK A8 H DIRFKFEENR PR H RS 2

Table 1 Degradation equations of niclosamide ethanolamine in rice plant, paddy water and soil

B R by g THARBh 1% R P e A5 H/d
FEHK 2009 WK Cr=0.793¢4!* 0.988 4 1.69
oM 5 C1=0.465¢>" 0.977 8 3.01
TN C1=0.728¢4" 0.992 4 1.73
2010 WK C1=0.563¢% 0.991 0 1.82
BBt C1=0.588¢°%* 0.985 9 2.10
LA C1=0.364¢% 0.980 8 1.93
FEH 3% 2009 WKy C1=0.587¢ 9% 0.988 4 13.86
oM 5 C1=0.775¢%" 0.953 9 13.86
TN C1=1.073¢"" 0.991 9 9.90
2010 WEK Y C1=0.407& % 0.976 7 11.55
BBt C1=0.907¢%* 0.984 4 13.86
LA C1=0.675¢% 0.949 2 8.66
TKAERIE 2009 WK C1=28.27¢"%" 0.961 7 7.70
oM 5 C1=48.91¢* 0.956 0 6.93
TN C1=34.06e>" 0.938 0 5.33
2010 WEK Y C1=27.48&" 0.978 8 6.93
BBt C1=33.96¢0 0.956 0 6.93
SRARIR Cr=20.17¢1* 0.959 2 6.30
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Figure 1 Residual dynamics of niclosamide ethanolamine in rice plant, paddy water and soil
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23 RERZERIRAEBRHIIENBETHRLRE

TRIBN 2 FERER e T3 REFT A5 JREOK A S AL
ik E LE 2, RIRRE 2 BERER7ERS H 3 BR EE
BERKMEZ 42 d JS7E 0.073~0.318 mg kg™ Z ] ;
52 d J57E 0.052~0.289 mg-kg™ Z[d];62 d J57£0.017~
0.210 mg-kg™ Z[f] , AMERE 2 BEREERAEREFT 5% B
BRItz 62 d J57E 0.198~1.174 mg kg™ Z [8] ; 7
BreH R B ERIKIEZS 62 d JFTE 0.028~0.624 mg-
kg ZH; FEREKPRIERB ERKMZ 62d 57
0.061~0.427 mg-kg™ Z [H] . MRHFHE AR, HKEFINT
SN CRIBRE ) S B 2 B B & 1 d i
AR, EXAFR BB N, AR BB X A4
BRERRIRREL SN, FIL, BBk 4
BIER 62d,
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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, (f)unpolished rice sample
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d, RUHEZG 62 d, AR L B TR K a0k i &
BT 0.50 mg kg, HRAE HBRE B NGO, R
AR 2 B R AERE K 9 MRL B2 0.50 mg-kg™'s
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