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EAH A B (SPE) # . LC-NH, #:(60 mg,3 mL). LC-Alunina-N (60 mg,3 mL)fl LC-Florisil (100 mg.,
3 mL) ¥R 3EE Supelco supelclean 7= i 5

RAWAL . DC12 B, iRl # e A BRA A s BERIR & 4% . XH-B B, JLI5BREfa 7 FH S AT BRA ]
PTG Ve . AS10200B B, R EBARTE R R A Rl U@ #R R .OdL: Z323K AL, f8]E Het-
tich 2N 8] 5 R 28 K1Y . Laborota 4011 %Y, f#[E Heidolph 23 A].

SRR HEFEA . CORAG IR S LA T R E A A TR 3 IR 25 mg SRR AR ZWAR L H
FFC A, BOORAGME . = R A S EE bR (L Y T 98% . [ Dr. Ehrenstorfer GmbH A #)), HH
i (HPLC 90 7, 2% 50 mL, Bl BE & 500 mg/L 1 6 Fiib 4 W 0 B — AR UEN 45 W8 . T4 C ok
A8V R AT

RAPRUET B 3 IR I 6 M A& W)Y B — AR v 45 9, FH PP i B, (0 g b Ak & W i ok B2 34
100 mg/L, T 4 “CyKEE % BARE

RA PR AR . R85 206 AT I — & R B IR G hr i s i, H R sh A (20 % 21 — 80 %
CTRELVS WO MR T B IE 4 Wk TR B A o T ARV WL
1.2 XWHE

KM Z BRG REEE, REFERT &R NARL G, 25 Mk SE 3 b X AR EFE(0~20 cm).
FERC ]G ¥ S MO SR b RBRER A . MR AR R AL Ze . AARIT 1, KBS, &f 2 mm )2
i AT, BRES . i 40 HIE . FRIRAT . B A SRS &

FRELS gORE A 28 0. 001 @) A JE 19 1 4EF 50 mL B0 d, A 20 mL HEE, 2 600 r/min JER RS
1 min, BHEH#E 30 min,6 000 r/min &0 5 min. EFBHE EER 10 mL, EERRA L 40 CRFEF . A
1 mL Ji 8 AH 20 % G — 80 L TREE VS WO VS ff» 1 0. 45 pm IS {1 LC-MS/MS 43 #r.

1.3 LC-MS/MS il 7E &%
1.3.1 FigEtem &4

BAERGG &0 BB FART, BAEHEIE: 3000 V; B FHEIEE.: 110 °C; EREFSHEAE . 350 C;
HESL W . 50 L/hy R HIA W : 600 L/hs BEfEAS 7 3. 99X107° mbar; MBI . 2 50 W 45
2. R0 S RN S B T L AL R R L R AEE AR B RN E BRI R SR 1 TR,
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AR 214.20>155. 20" 15. 0 16.0 0. 20
214. 20>>183. 20 15.0 12.0 0. 20
ZWR 192.30>132.20" 15.0 28.0 0. 20
192. 30>>160. 20 15.0 16. 0 0. 20
IR 230.10>125.10" 10. 0 20.0 0.20
230.10>>199. 10 10. 0 10.0 0. 20
FH 3 T A 343.00>>92. 90" 24.0 44.0 0. 20
343.00>>150. 90 24.0 26.0 0. 20
= A S S R 467.40>>208. 20" 10.0 20. 0 0. 20
467.40>>225. 20 10.0 18.0 0. 20
T 2K 3 i 440. 40>>166. 00~ 5.0 50. 0 0. 20

440. 40>181. 30
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28.0 0. 20
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1.3.2 &#5 s 50

Acquity UPLC™ BEH Cys#E: 150 mmX2. 1 mm. B 5 pm. FEEH Waters 2w ; HH A 30 C; #EFE
HoH 10 pl. 2 HILLZIER 5 mol/L ZFRHEIRTR (0. 2% B M Fsh Al A R shAH B, (3% 43 25 2R F AR Uk
BEFEF: 02 min, 20% A; 24 min, 40%A; 46 min, 90%A; 69 min. 20 %A.
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2.2 REESLEZFHHRK
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2.2.3 HRBLA A F AL

16 LC-AIN /NI AR GRS, R FARB & be — I EECL = 1, V/VOUERL, ANl 5
PRI 45, B 5 AT LAE L, YPEBAH N 4 mL . SRR SRR IR . = SR04 I A
TR TG IR IE B 10096, M2 5 R Ve T 5 8 mL VeI, 25 %, Vel 6 b & 4 o e vk
JBE 750 FH R B0 7 A 8 mL.

2.3 ZMESEE G NR 120

FESEE B LC-MS/MS &4 T #1702, LL&4 100
ORI B MW OO b R 2R, 6T, g P
TE 2~500 pg/kg Ju [ A, 6 ik & ¥ Ay 0 i FR 5 1 ﬁ o b :/;R%E
K E S EREMRECR, RHARE. & & ol ol ;’;;ﬁ
R ZE R F R RS E S R R 4 IR —— ZHEE W
IR I (S/N=3)4 %155 0.5,0.2,0.2,0.5,1 20 —o- BARE
1 g/ kg, A% 77 0k 345 0 K 0 BRARE T I B 4T 4 5 R 03 ) J 6 5 10
T LAE o E S K — B AR ME (10 pg/ke) . HAK T X RE A E/mL
MRL20 T 40 38 (9 4 I BR (AR 2R 1.0 pe/ke. Z W R B5 REEHEFFER 6 MLy ez

0.5 pg/kg, HEFEAE 1.0 pg/ke).
2.4 HERMBEZTE
FE25 [ L FE AN 6 B A& W R A b i ARV
W, IbRZKSE R 5,10 H1 20 pg/kgs A3 5I1FATINE 8 UK. AT 2 Fros 25 . WK 2 i LI, 6 Fiiks
YRy RIS Ny 72.02% ~110. 56 %, AIXF bR E DR 22 (RSDs) A 2. 66 % ~7. 99 % » £ 4 4 b AT M A o %o 1] Wi 2
ARG 2 B ZEoRk, HOEF SCmk( 21— 22 ]/ I fie 36, 3R B AR SO ST 1 O 2 o 1 v 5.
2 6MUAPETATHPORMEKEMBEE (n=8)

o WwImAK/ [l W5 3 il / RSD/ e wmK-/ [l Wi 22 e/ RSD/
(pg+ kg™ H) % % (pg+ kg™ % %

AR R 5 82.12~90. 67 4. 39 F LT A 5 79.87~87.55 3. 85
10 76.50~93. 28 7.72 10 88.42~107. 28 7.90

20 92. 85~106. 98 5.73 20 75.48~108. 17 7.62

SRR 5 78.10~101. 14 7.76 =R TR 5 75.24~86. 56 7.99
10 78.96~93. 66 5.38 10 79.32~101. 02 7.32

20 75.17~88. 34 2.66 20 76.12~98. 36 7.24

ZHR 5 86.50~110. 56 6.31 166 4 4 i 5 88.09~105. 51 3. 40
10 72.02~90. 45 5. 88 10 94. 05~109. 89 1.28

20 76.87~90. 31 5.54 20 87. 78~104. 40 7.46

2.5 ZEREMAN
FHHESZ 9 LC-MS/MS J5 5 5 bl 4 SR o (07 B Pl 1 18 P G R 3 T (35 42 2.5 pe/ke) » (R T
SR b HE SR HUR) 5 B R AR 0 (GB15618-1995, BEAAGMR 0. 50 mg/kg) , A HH HAb A 24 70 v [a] 4.

3 4 &

KM LC-MS/MS i, Sz 124 bl 4 88 v S R0 L 2% T 700 B RG2S A 0 1 [ e 0 5 5 vk TR
2~500 pg/kg WM BEJC I, SRR . BB, BROR A0 . AL R R . 27 RO = 3 SRS TR 19 (1 3
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g T AR vk B TRl LR O R R, IRAS AR BR 42 %A 0.5,0.2,0.2,0.5,1 Al 1 pg/kg. MR FHCE N
72.02%~110.56%, RSD A 2.66% ~7.99%. Jik#alERME, /B &8OR M. REUE &, e R E+
e v Z b e 24 5% B8 ARG I Y S PR R B
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Determination of Multiple Pesticides and Their Metabolites
in Orchard Soil by Liquid Chromatography-Tandem
Mass Spectrometry (LC-MS/MS)

ZHU Heng', ZHANG Dan'. ZHANG Jin-zhong'?*,
WANG Guo-min’, TANG Bo-bin’

1. School of Resources and Environment, Southwest University s Key Laboratory of Eco-Environments in
Three Gorges Reservoir Region, Ministry of Education, Chongqging 400715, China ;

2. Chongqging Key Laboratory of Agricultural Resources and Environment , Chongqing 400716 , China ;

3. Chongging Entry-Exit Inspection and Quarantine Bureau , Chongqing Engineering Technology Research

Center of Import and Export Food Safety , Chongging 400020 s China

Abstract: A simultaneous determination method for the residues of dimethoate, thiophanate methyl and
bifenthrin and their major metabolites, omethoate, carbendazim and cyhalothrin, in orchard soil was de-
veloped by using liquid chromatography-tandem mass spectrometry (LC-MS/MS). Soil samples were ex-
tracted by mechanical shaking with dichloromethane-methanol (1/1, V/V), purified by LC-AI-N solid
phase extraction (SPE) column, separated by C;; column, and eluted by acetonitrileeammonium acetate
(0. 2% formic acid ) as the mobile phases with gradient elution. Under the mode of multiple reaction moni-
toring (MRM), the linear ranges of the above 6 compounds were 2~500 pg/kg, and the limits of detec-
tion were 0.5, 0.2, 0.2, 0.5, 1 and 1 pg/kg, respectively. The average recoveries spiked with 5, 10 and
20 pg/kg ranged from 72.02% to 110.56% with relative standard deviations (RSDs) around 2. 66 % ~
7.99%. This method has been successfully applied to determine multiple pesticides and their metabolites in
actual soil samples.

Key words: orchard soil; pesticide; metabolite of pesticides; residual detection; liquid chromatography-

tandem mass spectrometry (LC-MS/MS)

RIERE 8=



THRFFRCE A SR http://xbbjb. swu. cn % 37 %




