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ABSTRACT: Objective To establish a method for the determination of acetochlor, metolachlor and propisochlor

residues in green soybeans, soybeans and soybean oil, and to investigate the interference of structurally related
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compounds on the quantification of acetochlor quantified as its metabolites. Methods Residues of the 3 kinds of
parent herbicides were determined by QUEChERS pretreatment combined with ultra performance liquid
chromatography-tandem mass spectrometry. On the basis of the same extract, alkaline hydrolysis and liquid-liquid
extraction procedures were introduced, and an analytical strategy for hydrolytic conversion was established using
2-methyl-6-ethylaniline (EMA) as an indicator, with systematic optimization of hydrolysis and cleanup conditions.
Results Good linearity was obtained for the 3 kinds of parent pesticides and EMA within the corresponding
concentration ranges. The average recoveries ranged from 77.8% to 106.6%, and the limits of quantitation were all
0.02 mg/kg. Metolachlor and propisochlor could both be converted to EMA under alkaline heating conditions,
thereby interfering with the quantification of acetochlor expressed as EMA. Conclusion This method can meet the
requirements for accuracy, precision and sensitivity in the determination of parent residues of acetochlor, metolachlor
and propisochlor, as well as the hydrolysis product EMA, in green soybeans, soybeans and soybean oil.
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Fig.l Schematic diagram of EMA generated by alkaline hydrolysis
of chloroacetanilide herbicides
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Table 1 MRM mass spectrometry parameters of the analytes
£k BT (nv2) 3E B I A /ms QI R Jk/V necCNENAY Q3 Rk /v
136.1/91.1* 30 —-11 -23 -15
EMA
136.1/117.1 30 -15 -21 -20
. 270.1/148.2* 30 =30 -19 -16
s
270.1/133.1 30 =30 -33 -23
SN 284.1/252.1* 30 -25 -15 -17
HEJf 284.1/176.1 30 -25 -30 -20
. 284.1/224.1* 30 -28 -19 -15
RS
284.1/73.1 30 -19 -19 -21
T N ERET
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Fig.3 Effects of different extraction solvents and their dosages on the recoveries of 3 kinds of pesticides in various matrices
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KIFRFEN 45.7%~T4.5%, SFHHF R 59.6%~62.1%, 5F
BN 30.0%~37.8% B4 5207 i fE] 4E K 28 2.0 h,
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i FE A UL B — 3, ULBHAE 120 °CA&M TR 1.0 h
EL ALl AL 58 KR EDR .
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Fig.4 Effects of different purificant combinations on the recoveries of 3 kinds of pesticides in various matrices
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Table 2 Hydrolysis rates of 3 kinds of pesticides under different hydrolysis temperatures and time conditions (%)
) LENE S TN P B Jf SN
IS 8]/h
100 °C 120 °C 100 °C 120 °C 100 °C 120 °C
0.5 45.7+1.5 89.5+4.0 59.6+3.1 86.2+4.0 37.2+6.1 89.7+4.9
1.0 47.1£1.3 99.6+4.7 60.5+2.5 98.7+4.0 35.7+4.8 98.8+5.1
1.5 52.742.6 93.3+14.5 61.0+£2.6 99.9+9.0 37.843.3 94.1+7.5
2.0 74.5+4.7 96.5£11.3 62.1+4.3 98.5+2.8 30.0+4.1 96.5+7.9

DAREON AR PESE R, ZE/K i Ab BE S A FE b om
A EMA, i HARREWE R 0.05 mg/L, 3 RHAARRFX
HEATHRI ISR . A AR AT, K AR A I A Bk
WAARFE 10 f5)5 BAE, 2 5 mL ZJEM 10 mL ARG AL
Ji A AZEBUME S TE A, B3 Cig /(500 mg/6 mL)
A HLB /IME(150 mg/6 mL)AJHEEBUIR . 455K W, Cig/
X EMA B EIRACE 37.1%£5.1%, FEBCIUR 2,
HLB /NEE ) T AR 2 2 73.1%:£11.8% . HF K AT REAE T,
EMA J8 FIRMIIL A, HeHI7 & FRHTK L5 M2 Ly
K — B o Crg R SLRYAERE VE AR A RE, 3 BAK SRR K
VERRE AT, XA R A EMA (R BE DA BR, itk
[ R AR HLB Ry 55 K-S V-8 3R A W B, T
[T SR HE K AVE T | mom FH EAE T e — 8 M ECBEVE AT, TR
Xt EMA MR RETI LT €', {0 HLB /MEE Ay [l
AR 75%, HIEE MM, B0 EAE DI R A 2
Xof Il e BN A T 2K

WA 2B, % 1.3.2 Frid i, FHERERIE Y
pH A FIIE CUBEAET, 25 53—, TR AT B AU EMA [ [E]
RN IE 89.4%+5.9%, BT 2 FRREMZEDOT . #5H
BT, EMA 5 Lo TR BB A AU, ifia]
B IE CLBEAT SO IO S A 85 R e 48 o AR e 2 4%

TR L2 B E K i# 5 EMA ROZERERTARFE 775
2.4 FEWIE

K F QuEChERS %2 K. KEFMKEMH 3
PRI s (IAE B, O R R . S5 TR R R R S T
HEHE 444 0.005.,0.010,0.050, 0.250, 0.500 A1 1.000 mg/L
AL VE RCARHEI I R QUEChERS-F/K fift 77 1k 32 1L 3
FhIERZS FRESS, i EMA R HOE 23318 0.005.,0.010,
0.050.0.250.,0.500 1 1.000 mg/L (L FVCEbRUES WL, 16
AR AL AR S5 T A TR, 255 W3R 3, 4 MRl P e ik
Jo kv B Y PR N AT R IR PR G R, e R H
KT 0.99, TR LIER

FEFRFERE S P B A LLANR AL gy, HxE o b ad 7
W TR BTN AR B =B/A, i A
NAE IR AR E T RRLRE, B NI AR AR o
FREERR, BUETE 0.8~1.2 LIWN NELFERN A E; KT
1.2 MHESRAEF; /NTF 0.8 il AP, 4 R o1
AN ) J56 J P 2 RN (B 0.578~1.021, H.ZHKTF 0.8,
T BH B ST T 0N A5 R 3l ol T R SRRSO o S e SRR
M 5 Y S, T A A 5 SR P R Jo D e A v 5 VR A T 7
DL i 0 5 2 R 1) v

R3 AMENMHEMESTR. BXRABRERB

Table 3 Linear equations, correlation coefficients and matrix effects of the 4 kinds of analytes

L) PRI Er9pis KPR RS () FEBUSONL
HRE Y=2787995X+995 0.9995 0.674
L QuEChERS K& Y=3114693X-4075 0.9983 0.753
K2 Y=3050399X-2849 0.9989 0.738
HRE Y=2517477X-13892 0.9951 0.578
LSRN S QuEChERS KE Y=3960978X-37745 0.9965 0.909
PSR ] Y=3226498X+1528 0.9992 0.741
HRKE Y=4925061X-50354 0.9964 1.021
SN QuEChERS N Y=3371080X-43606 0.9960 0.699
KD Y=4309001X-21805 0.9996 0.893
HRKE Y=16604125X-9519 0.9997 0.647
EMA QuEChERS-Bi 7K fift Ko Y=18508573X+18690 0.9992 0.722
KT Y=24304298X-507124 0.9940 0.947
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HHRE . KEMKGH 3 FEEES, 2507F 0.02.
0.10. 0.05 Fl 1.00 mg/kg ¥ NINZE T X 7 ik 0 A B FAs
HIEIATIRN, SRR 4. SR KW, RH QuECHERS
FEEBENE 3 FhEHMALZN,, L8R, 5N PR RS
P EE IR 3 P35 b (1 249 [T 3643 31k 89.7%~99.5%
87.8%~101.0%71 86.5%~106.6%, RSDs X 4.4%~13.7%, 1.
B RER A P A SR IBORIIN E 5 2 B B M e S R
£, KM QUEChERS-HS/K i /5 i i, 2%k . S H
B S DN B R A R AR 3 R RE R f 0124 [ i 5 43 1
K 81.4%~91.5% . 77.8%~90.2%F1 83.0%~91.1%, RSDs Hy
4.1%~14.7% SGEERE M E AH L, BK A7 ik i [l
A, X AT RES AR AE . BRUKAE . PR A3 TiE AR
S5 2 AT R 1 B AR A 56, (AU InAKCE T 1
R SC 3 KRG 2% 13 AT A F T 32 Ju Y . RS AR TR K
- 0.02 mgrkg B, 3 R 7E 3 AL A ELAE B [EDIR
HRME RN, FHA I R K T EAT [
WHEERRE B . T, 5 3 Ak 25 K EMA fER KRG, K

I S P A9 s R E R 0.02 mg/kge &5 LA, ATy
IREENSI AL 3 FEE R 2R . SN R . SN R
IR EMA [958 TR, B B Jr il A vk
25 ZERUKEIITEEWHIETIN

TEHKE KEAKG 3 R, 231430 0.5 mg/kg
R, HE—2GUSN 0.1 mg/kg AN B SRRk F N R, R
] QUEChERS :H1 QuEChERS-H/KFFERT B ¥Rtk Witk T
WEFT R e, SR 0EE 5. 50 RM, MO
A S T B ol R R B, 28 QUEChERS-HHUK i
AR EMA FRAESERRIET 25, # HaimyrE
SRR, B SEUE AR M, MR 2B B
112.0%~117.4%, REAE LR T, KRS EMA B8
5PN R K T AR R Z A B, AR ]
W Ry 94.2%~98.7%. LT, HRALRIBKIFIRET,
ST R R S D R 5 2 e — R S8 T SRR IR B A A
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Table 4 Spiked recoveries and precisions of 3 kinds of pesticides in different matrices

. = e = =
faw  mEons PR Ty v A
/(mg/kg) SEEAR/%  RSDs/%  EIEICR /% RSDs/% SEHEICR/%  RSDs/%
0.02 99.5 6.4 922 8.5 89.7 8.4
0.10 98.5 9.1 95.9 8.8 94.2 46
QUEChERS
0.50 91.6 8.1 98.7 8.7 98.5 8.1
o 1.00 93.8 6.7 97.0 8.2 93.1 1.8
Y3
0.02 81.4 7.6 915 7.5 84.0 5.4
QUECHERS 0.10 81.4 8.6 81.9 6.3 87.8 44
Bl 7K 0.50 84.9 41 88.9 5.7 85.5 738
1.00 87.5 41 90.8 6.3 88.2 8.5
0.02 95.5 6.5 89.5 9.6 87.8 113
0.10 94.5 8.5 95.9 8.8 94.5 44
QUEChERS
0.50 98.4 9.1 99.6 9.3 94.8 8.0
» 1.00 943 6.2 101.0 8.7 97.3 5.8
ST RN
0.02 90.2 102 85.8 6.9 83.8 44
QUECHERS 0.10 84.3 8.4 88.4 7.4 86.6 49
Bl 7K 0.50 88.4 7.1 83.7 8.1 783 47
1.00 82.0 9.7 77.8 45 88.2 738
0.02 100.2 12.0 92.9 8.6 89.2 13.7
0.10 95.3 8.6 96.0 7.6 94.5 44
QUEChERS
0.50 88.8 10.0 105.5 8.5 99.1 8.9
- 1.00 86.5 55 106.6 9.8 99.5 113
SN
0.02 83.9 9.2 89.3 9.7 84.7 47
QUECHERS 0.10 84.9 10.4 83.0 6.9 88.6 44
Bl 7K 0.50 85.7 75 91.1 3.8 86.3 6.7
1.00 86.1 738 88.5 14.7 87.2 73
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Table S Recoveries of acetochlor and/or interfering compounds determined in different matrices using metolachlor or propisochlor as
interferents (%)

HRE K& K

PEBUT 7 S [ R — — — — - -
SN R ORI SN R SRR SFNER O SHNWEER FHNER

g 96.5 94.4 96.0 97.8 94.9

QuEChERS

RE/R/] 94.7 96.7 100.0 99.1 97.7

QuEChERS- XA Z B 117.4 113.9 113.3 112.6 114.4

LESH RS T AT 98.7 95.8 95.3 94.7 96.2
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FREE MR PRI TR A . BIRINS, FekEyeE
S SE N A A AR TN |« B B RE S AU PR 7 oK,
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