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Determination of Imazethapyr Residues in Soil Using SPE and UPLC-MS/MS

ZHANG Chang—peng, LIU Xin-gang, XU Jun, DONG Feng—shou, ZHENG Yong—quan

(Key Laboratory of Pesticide Chemistry and Application, Ministry of Agriculture, Institute of Plant Protection, Chinese Academy of Agricul-
tural Sciences, Beijing 100193, China )

Abstract: A method for the determination of imazethapyr residues in soil was estimated based on solid phase extraction and ultra—perfor—
mance liquid chromatography-mass spectrometry (UPLC-MS/MS). The samples were extracted with 0.1 mol - L' NH,CI/NH, - H,0 (pH=10)
buffer by ultrasonic wave, and cleaned up by Ci; SPE cartridge. The imazethapyr residues were analyzed by UPLC-MS/MS under multiple—
reaction monitoring mode. The qualitative results were obtained based on retention time, the precursor ion and two daughter ions (m/z 290>
176 ion and m/z 290>245 ion), and the quantitative results were on the intention of the characteristic m/z 290>176 ion. Average recoveries of
imazethapyr in soil samples were found in the range of 83.47%~101.70% at three spiking levels from 0.01 mg-kg™ to 0.5 mg kg™ with rela—
tive standard deviations of 4.15%~5.28%. Limit of quantification of imazethapyr was 0.075 pg-kg™. The method is simple and suitable for the
routine and confirmation analysis.
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1.1 (LB 5247

DK e 2, PR br E S (4 99.0% , FE[E Dr.
Ehrenstorfer GmbH A ] ) ; i | H iR Ry €540 5 7K (&R
#fi7K ) ; Cis( AGT/Cleanert ODS—SPE )SPE #3 ; IF C\ & #l1
B PSS T

TR TG SOV 2 i — R BB PO AR A Y B 3K A (A
quity UPLC-TQD, Waters /A %] ) ; Acquity UPLC ® BEH
Cis i AE 1.7 pm, 2.1 mmx50 mm( Waters ) ; KQ-500
R P v (R IL T = ER A R A ] ) TG16-
WS X EHE.OHL (RIPWAE LS A R
] ) ; BF-2000 AKX TAX (AL /At 2 RHE A BR A
7] ) ; Filter Unit €& (0.22 pm, MILLEX-GV ),
1.2 FHE i/ i &4
1.2.1 WAHERESRM

FEiR 45 C; WshtHy VACHEE) : VB(0.2% FH iR
JKEEWE ) ; W 0.3 mL-min™; #EFE & 3 WL, ZIuHEEE
Y435 :0~2.5 min, 10%A ;2.5~2.6 min,90%A ; 2.6~
4.6 min, 10%A
1.2.2 i st

LI5S B IR, IE B F R (ESI+ ) ; B4 B
3.0 KV B FIRIREE 120 °C; RIEFIEEE 350 C; K
L No=500 Le b #EFL RS Np=50 Le b fif 42
BNESR. EHE TR 2905245, EBEETXF 290>
176, % F MRM £ 2 )i B F R A =X
1.3 FREERRAIELH

YERAFRBUK L Z, MR (99.0% ) 5 i 0.010 1 g,
JF AR e (i ) Al 390 e 5 3] 100 L, P B ALK B
47 100 mg- L™ (G4, BT 4 COKFERTE . WS
BGE EAnERE &, BLE W E K 0.01.,0.02,0.05.0.1,
0.5.2 mg-L™ BRIk 2 JHERAR VS TR 2251
1.4 HEmET4hER %

BREC MERRPRECIEAER 10 ¢ F 50 mL R PU5
CHHEIEB L, A 25 mL 0.1 mol - L iy 4 fb ik
HEKGE W (pH=10) , A HEHR 5 1 min, i 75 5 20

20 min, B FEREEZ.OHLLL 6 000 remin™ FYHEEF
B0 3 min, fHE 10 mL EIFRTIRE T, InEhERRR
2 pH=2, 5,

%4k : 500 mg/6 mL C;3( AGT/Cleanert ODS-SPE )
SPE AEARUCH 6 mL IEC ki . — & H 4 H B2 . 7K ,0.01
mol - L ERRKIE WG AL , EAF 5 mLo 485 H 6 mL K |
6 mL IE O Gedidk, #1130 s, /e M 13 mL Z&E %
R EAREXE D, RRET, AFEES, i 0.22
pm A HLRIEIET B SR, Rl

2 GHRESH

2.1 HMFEHRIERE

N T RIS RAER RBUEF S BEHCR, RHERE
AR T, VL m/z Oy 150~650; 2545 1 7 IR
LR B TR, IE S TR S (EST+ ) WA o
(FREEAN 0.2% R RRK I WORBEEBER - 145 SRR,
1R | AR 7 AR R R REE R
T, FE B AL AT Kk 2 MR R HLA 50 F) F B K
RIFPRAGHALE T [M+H]o 7EMCEAR E, HE—2B 0
P TEFN B ES 4L . 8 IR R B , SR FH AP - R ARk
PRZ TSR, BB A4 T, AT B R A R
B M RIEE (K 1),

%1 WHZHROBREEET S EERUEES

Table 1 Precursor ions and product ions of imazethapyr in the

positive ion mode
e BEYT  FEFPwz HEASEEV  #EERRR/V

290 176 33 22
2 290 245 33 22

22 SSMAELZEXRBNE

RRSMREE R, LRGBS T TIE,
DL MS/MS 5¢ £ BT e AR ()% B vk i () 2221
FrRERRZR o 255 o , BRIk Z MR AE 0.01~2 mg- L Y
LRI R RAT, KM FEH y=70 919243 437.4 , FH 2%
Z¥r k09979,
2.3 BRI BI04 H R

MR 4R Dk s 2, WA R 7E UPLC-MS/MS £ I 1 1% 2.,
1 0.01~0.5 mg-kg™ JLREI N FIEE T 3 Fhas ik
B, BNESIR R 5 ANVEER AR LRI HE
B e 08, ST i R . 453 AR
DK IA 2, R R %) 35 1 T A 2R R AR X A vE A 22 (RSD), L
F22, HIFE 2 M, BRI 2 MR B 1 3 S 2 R
F N 83.47%~101.70% , ABXF by MR 22 4 4.15% ~
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Figure 1 Total ion chromagram of imazethapyr

5.28% o ZERAHSAN [ECAIZS B B9 R LI 1o Ll
AN A 0.01 meg - kg™ AR [2] e R ) 5 35 &1
T, ZOTEM RIE LIRSS/ 10 550E, 15
H B EAR T (LOQ )N 0.075 pg-kg™s BIIZTTHR
SEATH AR BR B ST R YR B R B R R

R 2 Bk ZEER A IR B R RAAMN R ERE (n=5)
Table 2 Recoveries and relative standard deviation(RSD) of
imazethapyr in soil samples(n=5)

AR/ [ e/ % TR AR
mg-kg! g 2 3 4 5 W% WE%
0.01 108.34 107.14 95.63 102.14 10325 101.70 5.28
0.05 81.63 8235 86.07 8445 82.83 83.47 4.54
0.5 86.71 82.45 83.67 85.23 81.28 83.87 4.15
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