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TE: LT RRIEIANE KRS e IR b R I B e R L 3 AR A AR B B B R OB 38 (HPLC) 35, LA
ZIERUKBR S IERBUEH B BT d b, R AR A G5 L Z K E i sh i, BB BE AR, 5k
WigR 224 nm (W, L5RFTE EMBER I R 3 M AR EHTEREY 0.5 ~20. 0 mg/L, MR R HX 0.999 3 ~
0.999 9;4 Fb & Y1E + 38 FEFF RORFIRZSE A I SR AR BE 38 0 0. 10 mg/kg, #£ 78 H 7K b 59 B AR R VR B2 4
0. 02 mg/kg, FH I ER T Hy 78. 2% ~106.9% ,EREF N 2.0% ~11. 7% A RAREMEER,
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Residues Analytical Methods for Metamifop and Its Metabolites
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Abstract; The high performance liquid chromatographic method was developed for the simultaneous determination of

metamifop and three major metabolites in rice and environment. Residues were extracted with a mixture of acetonitrile and

water, followed by cleanup with a silica gel column and determined by HPLC with a linear gradient elution program of ace-

tonitrile and water as the mobile phase and ultraviolet detection at 224 nm. The results showed that the linear range of met-

amifop and its metabolites were from 0.5 mg/L to 20 mg/L, with the correlation coefficients being 0. 999 3 t0 0.999 9. The

minimum detectable concentration of the 4 analytes in soil, rice straw, rice hulls and unpolished grain samples were all 0. 10

mg/kg and 0. 02 mg/kg in paddy water samples, respectively. Average recoveries were 78.2% to 106.9% , with the coeffi-

cients of variation ranging from 2.0% to 11.7% . The results meet the requirement of pesticide residue analysis.
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Fig.1 Chemical structures of metamifop and its metabolites

L PR
1.1 {5 «

Agilent 1200 7253 WAE B354 (7 AT AR IR 4K 5851
KoVl 38, % [ Agilent /8 7) ; €6 % £k, B Eelipse
XDB-C #F(15.0 ¢cm x4.6 mm x5.0 pm) ; HY-6 X
EREL ARG S (LRSS REEERA
H)) ; R-200 JE ¥ 7 & X ( By £ BUCHI 22 &) ; N-
EVAP 111 & W {¥ ( 3% E Organomation 7y &) );
BS110S B FRF (I RELFB R EHRAF) ;
¥ E AR (10 mm x140 mm) ,

2 (53845, Fisher Chemicals 245 ; /K %8
K NEE, ZBE . S ke AL B T K B R B4
(130 CTFHES h, BT TIREFANEH) B0 Hrak;
HEMTREE (200 ~300 H,130 C{EfL 4 h), FHmk
PEEERE bR YE 5 (B & 53 %% 97% ) \HPFMPA F7 Mt &
(PB4 8 99. 0% ) HEMPA F7 M  Ff B 4 ¥
99.0% ) \6-CBO FrHE i (AR 5340 99. 0% ) ¥ i &
[ Dongbu Fine {220 B #24i,

1.2 ST R

12,1 #%aTs®u &k K S 100 ml K
RETF AR, A S g NaCl, 43310 A 50 ml,40
ml P LEEEI 2 K, A HIRBUR , & 0K R A
IR, BERE AR AL T, ARUR T, ZIFEH
5 ml, 3 FREUE A 20 g, A 50 ml ZJFEFI 10 ml
KRG h, i (208 10 ml JRIRIEHE) 25
AS g RPN BEERRE P, BIZURG | min, #E
15 min, R EL_F 2 E VG TR IR, Fedt &
BARAEE T, AR T, CEERFZE 2 ml, 7
FFOREK BT  FREBURE i (FFF 20 g REK 20 g A5

10 g) , A Z %5 (REFF 100 ml . f%5% 100 ml, A&k 50
ml),10 ml 7K, $R¥FHEREN 1 h, # U8 ( Z 55 10 ml PRk
) ZRA S5 g SALM B ERF P, BIZIEG 1
min, #& 15 min, RE 2 A A2 T KBRS
I8 e AR SR T, AR T ,2 ml ZEH
SRR BT A, KIKA 2 om TOKBREREA.3
g FEMZ 2 om TOKBRERENZAE, 55 10 ml G H e
FRWRAE T, FREE R T B354 R B2 2 T e o7 B
2 ml ZE IR S R R E UM B BT AE L,
W B AR M E R G A 2 ml — @ F R
BB ZHAE T, A 20 ml — & B kst E 40T
B, FEWE M, A 20 ml —& Rk P (IR
Fb 8 1 2) YRR, WA K R, BR B R R O MEIE T,
AMRMKT, LB EEE 2 ml,

1.2.2 ZEME#ESEA LIZKEKARS
LR FBE R (R 1), iEH 0.8 ml/min,
HEREEE 20 pl, B AR K 224 nm, FEM R TE
FAEF BT R i B 3 A B £ B B R1R
HFMPA ,9. 4 min;6-CBO, 12. 8 min; HPFMPA,13.6
min ; Metamifop ,22. 8 min, f&{%I1&1E K& 4 ML &Y
S EET (B 2) .

®1 BEEREF
Table 1 = Gradient elution program
At [E] (min) ZHE (%) & (%)

0 15 85
4.00 32 68
6.00 32 68
12.00 60 40
14.00 75 25
24.00 75 25
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I (mAU)

12.805
13.628

2 &R

2.1 HREMZSRNMHE

3 HIVEFFREL 50. 0 mg (KFHE 2 0. 000 2 g) &
me P 25 i &% H Q18 %) HFMPA  HPFMPA _6-CBO [
FRAERE SR 2 100 ml AR, F LI M€ A BL )
BARERE S ER . BRCESERBERNO0.5 mg/L |
1.0 mg/L.5.0 mg/L.10.0 mg/L.20.0 mg/LiJ £
REWETVEER, 7 1. 2.2 TR BIEEE T #1T
Wi5E , AR BE A AL , (i 0 m AR AL Fr s il
WERZR ., dtndE Lk (B 3) AT 0L, e me d 2 e
4t 4 HFMPA . HPFMPA ., 6-CBO 7£ 0.5 ~ 20.0
mg/L B, GBS RAKERLMERR, B
BE B e Jx HoAR 347 HFMPA (. HPFMPA (6-CBO [ %3
HHMEEIH RSN Y = 60.3850x-5.609 9
(r=0.9999).Y = 26.7080x + 0.6730 (r =
0.9997).Y = 64.178 0x + 2.303 3(r=0.999 6) .
Y = 43.138 0x + 17.051 0(r=0.999 3) ; #% 3 {51
FiE, B/ &4 H1h 0.432 ng.0.502 ng,
0.268 ng.0.317 ng, AT EEBMEE,
2.2 HFMEWESHESRERE

275 R o 0 T A B B fre B ELA T s
W, RHEKE MW E RN 0.02 mg/kg F1 1.00
mg/kg, T3 FEFF R MFEC IR YR E 0.
10 mg/kg F1 2. 00 mg/'kg 2 DN, 208 1.2 iR
BENESR, BMRER S MEE, HT5mER
B, FR(ER2)RY, BB EE LAY
TERGHK 38 FEFF ORER FIAE 7 b By E 3 R i

025 30 75 100
FffE] (min)

1:HFMPA; 2:6-CBO; 3. HPFMPA; 4. EMBER AL,

B2 BUBREREERGWESREEEE

Fig.2 HPLC chromatogram of the mixed sample of metamifop and its metabolites
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H#78.2% ~ 106.9% , B R R BN 2.0% ~11.7%,
FEARS H K B S R A I #e B 0. 02 mg/kg; 7E £
e REAT VREK R A 72 o B BRI AR U ¥k BE 28 0. 10
mg/kg, K& RZGR A SITERS
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Fig. 3 The standard curve of metamifop and its metabolites
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) A e =234 nm \HPFMPAd [ A, =225 nm B EE
BB A =238 nm, SPBFSESPRACIHRTE 75 224
nm LTS B 3 FRR IR R R
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B EE+K RS +7K L+ B+ KAE A shAH
SRS HEAT 4 B R, TR A 22 I ZE W B A A
/B DY R I BB R R LT LA K 4 Bk e 2
VB 4 43 S, B S0 3l A HF oA Yk g B B R
BMBRHAHM, GREWH, HIE+KIERIIMEE
HIBRVE R AR, (85 e 2R 50, 2 B i 1) 48, 3 2oy
ROR B R B+ K ARG+ B KT o FRme Bt
M SH 3 MR Z MR EE R, SECRMBE
JH A AR BR Bt JE) AR, TG 3 R4y e SRR R, 5
LR B e TR L L B R 25 5 v R W B, (R Ut

®2 EMBEEREREDHRMEKE(n=5)
Table 2 Recovery rates of metamifop and its metabolites (n=5)

R A% B Ve AR AR B — N8 BT ISR B B R
FHREAR B 4 /A 72 T A 8] P 42 07 oy
BREAE, A RIFIABEE . BTIL, R FIAS B e
AR {545 5 e 16 ELAE 85T 1 3 R ARISH AR S AR 47 3
SYES, T ELBRREFFAE S 2 R T4 . 0 T e E
AR5 B I B R T B4R S 4 BT I IR, T ZE R
14 min J54 Z 15 HL BN 2 75% , {58 T e o 25 fe il
e e (1 B [E] 9 22. 8 min) , BB T AREE, 3 .
BB B TR, SHMAREREES,

I ALY =N HFMPA HPFMPA 6-CBO
BE gk Edck BRER  EloR ARFEK O ERE  EREN E&E BEREAK

(%) (%) (%) (%) (%) (%) (%) (%)

FEHK 0.02 86.5 6.75 106.9 5.6 86.5 9.9 101.7 7.8
1.00 97.0 11.20 104.8 4.0 92.8 11.7 97.3 5.6

+3% 0.10 87.3 5.50 82.1 9.6 104.9 6.3 91.1 6.8
2.00 94.2 7.36 94.2 8.9 97.4 4.3 96.0 6.4

fEran 0.10 90.3 2.10 80.0 9.9 78.2 7.9 88.9 6.7
2.00 95.0 2.00 82.1 9.3 89.0 8.2 80.6 5.9

Rk 0.10 91.5 7.30 85.8 6.7 88.9 7.7 80.2 5.4
2.00 97.2 2.80 81.8 3.3 82.7 2.2 84.3 2.9

e 0.10 89.0 10. 60 87.3 10.7 85.2 11.4 88.5 8.5
2.00 82.4 7.90 90.8 7.6 86.2 7.8 89.4 11.4

3.3 BERETAESEORL
3.3.1 REAEMNGRFE BIEERBEE LS
AR, KRR 4 BB R R R A Z R
ZEEHATI-RAE I, 4550, O R R
BRI 5 HO VR 0 O S F 2 BR 2 I8, SR O
o 2 R/, Xt B ARG TE T4, 3 B IR -A B
el PR TR B, T B G A g A RE BB
4 REFF A RESERE 4 B P AR Y -
K- KR A BGE AR R, I s
BT 2 PRI RE S P A5 2 B2 A 2 TR R A
%, i Fl Z B -7k BO1R A AR BOR T R KRR €2
FEE AR, B> T R, LB
B I

3.3.2 A ks ERZREWES, %
B T ¥ A VR4 TR L A SR AT B L IR %E R
(SPE) % | WA ACHE 141 2 B X AL
B AL R B 2 , BN REAT BRI 52 R 5 SRR
T HAE AL . ABFFY A Cip (500 mg) [EIAREE

BUIME , LA B2/ K A R AT B (E AN BEMAE £
SRV TS F I, BlCRAEAE . A FEH
BEBCAL R ATHEAT AL, A4 T e P B e B 3 A AR
YRR T R G- PR R - B
RAWGHATHIERE, SRR, —HP5-F R
BV ESR R e P 5 S G 3 AU BE T
%, (H T F BN SRR I R, e B R A9 AR XA
BT ™ B, R R ) [E] i R TR R
Be-DIERIR A BOR BERUR B, R B, RIG R E
FH AR - WKL 8 © 2) 20 ml ML, A
HALROR A, T H 4 Mk a8 a T i

BT R P R RO A 1 vk R o 0 8 B K
+ 35 FEFF REK ARG S i R I B B 3 R AR
YRR . T AR R DO, BRI PR R
B LRI T B R R KL 3 A, L
I, ZOTIR R B RS X REIA BIR 25k
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