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Abstract

Electrospray ionization mass spectrometry (ESI-MS) combined with electrospray ionization tan-
dem mass spectrometry technology was used for rapid analysis of three kinds of pesticide resi-
dues. In this manuscript, the rapid analytical method for Hexaconazo, limidacloprid residues, as
well as the rule of tandem mass spectrometry for Difenconazole, was established. The method is
simple and rapid. It is applicable to determine the pesticide and pesticide residues.
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ASCHKF H 5t o B R 50K (Electrospray ionization mass spectrometry, ESI-MS)3F45& IR P Ak
R B R REBOR (In-source collision induced dissociation, In-source CID), % =F# W& 25 5% O B4
FA. 30%P0k HKFR LA AT 40% K EE AR S F A R 3E1T T 1T . Bl RSB RE. R,
WG, HERTREMT. SN ECRA B E EEE TIR(ESD, 5% CMEMILFIES KA AR T
A, 30%Huk IR IR SR A IE A B B PRI, 40% BB ZFIFEA KA ER T
A - EI B B SRR IS AR WAL R B B R, A8 2] T 5% BRI 30%
it IR LTI 40% B F A S AR E BB W FEFNE R EBRBEAE T, Foir T Hs
HFIBTRE TR . ZVEER TR RED, FEMERE, SmEER, EHTREAUEREGHRE NN, I
H5% CREEEFR AL« 30%ntk HUBHA FLFTI AT 4.0 % 2K Bk FF AR BV 57 = FR G E R VLRI B R B e T Zehlt

K2R
B B 55 HL B R 9 (ESI-MS), JRNCID, RZGFRE, RESHT

1. 51§

OB (Hexaconazole) J& T MEE R B, & B ML H B AL A7), X BB JCH R TR T TR ZEE 5]
B FA T W R AEITAE R, AN, RIPFIEITIENE, REARChEIE TRE . H TR AR
BTSN E, B2 B T2 2O S FE B Ia 1] [2]. Mk HMk(Imidacloprid) X At R, & —F
AW BT, SREEY. Wk, Gk, KREZSMBRFERPIEECR, 7T H PG Nk
TRy B, BE B ARMERRNE A 3] [4]. AR P 2 (Difenoconazole) y =M R B I —FF, e HARZ), A
A NS, SRR RS EREAR R T MR A R, RS BIREY e, O AR
INEE TR RL BRI AR 2 (5] [6]. fHA2, RIRRZGIERE R BRI K FEIR, HAERIEY s H
TOMEARRVE . SRR A E Y AR 25 B B, AR TR BRI I AT I, B oKk
P PR KR FE ARG, AIRPR EARE R ™% . W ER R T, E£WANT W W,
P LAERE, RARZTHR BRI 53 T I Y 32 2 0] 75 71-[9].

JRE B AR TG AR AT — DN EEL T B, e 2 A R e 1k F, 28 o 4 20 HL g 55 P, 2
W (ESI-MS) . KR 2 LB i 1% (APCI-MS) 55 07 1%, e AL S Wi 2 it = Ak 22 250 15 5
[10]-[12]o ¥ HL B BUEHAR BA R A BRI B, il B, RSSO 2 AT RA WMk
2R ()53 BT LA S AR 2% B8 A N [ 13]-[ 157

AT X A 25 5% B (PRI 43 B 7 v 3 B AR S vk  VROME € il vk L i S R H AR S5 [ 16]-[18].
& 258 B0 A AN 2 1 o B AR A v AR 2 B R U Ty v = S SR AR il S LB BOR (191211, 1% 07
EiE TR AR AL S 738 o A SRR FEXT B 5% CUPRBERICEL T 30%0ME H sk zL AT 40%
IR Tk FR PRI B SR B — g A, DRI A SR Y R 55 e B R R, R4l G FamE 5 22 40 A B 1 4
AR A AR B B R R, ST T ARZA 5% LR RE AL R AN 30%0Mit HUBBR G L Bk B 1 PR S T v, AR
A2 HBR ) — G A G B AL e TN MRRE BT RS I, FEAR 2tk s A — A A o B v L
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SE T ALMRHE B0, IR U A T A AR 24 5% PR LRI R 30% bt SRR 7L 7 P PR 5 i A e
[, ASTIEXTACZ 40% A I5K TR I o7 771 1 Jo 1l I AR BEAT T IE, AR SA A BE DR IZ A 2 AR T AL
AT B E TRl . A SCRIBE AR, AT EAMEY 5% COMEERICELTT . 30%Mtk ER AR LRI AT 40% 45Tk F 34
WA 2 AR 24 B bR EAS JN J7 72%, (RN 000 DA = bR 24 A% R AR LRI U8R A T ] SE B PR AR

2. IRIEEPS
2.1. {488, AR

LTQ™ £k 1k B8 1 Bk i it 1 (Thermo 2], 3E[E), FcLAHLME % HL 2 B 7-Y; 0.22 um Filter Unit JEfR (K
A AR A BRAT]): 5% CMEEERCAL AT 30% 0 S ik L (Y )1 R ) ;s 40% 2K Bk FF 2RI 2Ly 55 (1L
R H); FEAEIEANH] (Fisher A7, E£ED ; HAREAI A 4G T,

2.2. A RBRAH &

HE BB AL 5% MR LT . 30%PHE SR FL AT 40% A T FRER I B A% S mL, 2r B E T 100 mL
KRBT, IPEERmBEEZIE, B, i 022 um MALIEME, BUSEEW, 20 9 % i SR At 5 i
T~ L HROBR AR A VRORD 2 Tk FR A A S A, .

2.3. BgFH

P 55 H 8 B T UR(EST),  FAHE TGl m/z 100~2000, OO AR 5 VA VR P A7 B8 TR RGN, bk bk
BRI T TR IE G b 2 A AN, S P PR (A VA YRR IE 3 T 20 . 52 (N TE 30
arbitary, WiFEHJE 4.5kV, &BINATYEIRIE 250C, S&BEMEHE 25V, FEHEHEE 0V, iES
NS (H), fi#EREER Y 10 arbitary~30 arbitary .

3. HR5ITR

CUMERE L I R SRFk FR AR 5 R DL 1. SEM B, COMelE)E T W 28R BRI, 2 Tt PR O
AT, P bR T RS TR, R R e T = SR T

3.1. CHEERHA mBE R BRIES T

1 M AR T I VRAE B B TR N AT S b, A TR BRI E TR, SR TR
$# 175 5 5 BE(collision induced dissociation, CID)H 7 X, AEAEREEN 15%. CMEEEAL I RAE S+
R HIVE AN CID R L 2.

FH < 2 AT %0, COMEEEAE 18 A N YR A CID RS, 32256 m/z 312 [M-H] «m/z 284 [M-H-C,H,] -
m/z 266 [M-H-C,H¢O] « m/z 256 [M-H-C4Hg] + m/z 166 [M-H-C4H;CL,] 1 m/z 138 [M-H-C¢H;Cl,-C,H,]
PR BT, OB R B TR 3 B RS T3¢ 1.

DA LS5 R, WA m/iz 3122 miz 284+ m/z 266 m/z 256+ m/z 166 F1 m/z 138 (AT P B T s
TEVERS T, SEY)H O R 2 AR B

3.2. MEERRKIRERL R IR B A BRI 4

A5 L B AR AL 70 (4 B VAR IE P R B AR N BT B b . R TR R N AN S TR A S
B, SR TR SR EREnR, MRS E N 30%. ML AR S VAR E B TR R YR CID R
T L 3,
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Figure 1. The chemical structures of Hexaconazole, Imidacloprid, and Difenoconazole. (a) Hexaconazole, (b) Imidacloprid,
(c) Difenoconazole
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Figure 2. In-source CID spectra of Hexaconazole in negative ion mode

E 2. CHEflRERERSFRITHIRA CID FRiEE

Table 1. The main ion information of Hexaconazole in negative ion mode

1. CHBENBEFRATHEERRBETER

JATT e (m/z) AN (%) Wz
312 4.24 [M-H]
284 16.67 [M-H-C,H,]
266 8.10 [M-H-C,H,0]"
256 12.79 [M-H-C,Hs]
166 35.46 [M-H-C4H;CL]
138 100.00 [M-H-C4H;Cly- CH,]™

FH P 3 R, 7 5B AR, I Bk i S VR Y CID Ji it B vp 32 25 m/z 254 [M-H] F1 m/z 195
[M-N,O,] IR R B 15 7 IE B8 AT, Mt s A S A I EJR P CID J5 3% P v 32 2254 m/z 256 [M+H]
m/z 209 [M+H-NO,]" 1 m/z 175 [M+H-CI-NO,| [R5 F o ik SRR it V0 11 =8 B0 B8 T TR AR G =
FE R 2R T2 2.

PS5 R, R T N AT R miz 254 T m/z 195 BIRE R B T1E N4 SI0E ) vt ke 25 5%
BE RS AEME B 1 EIE S PR R Al R m/z 256 m/z 209 Al m/z 175 V52 5IVEY) bt dhmphf 25 5% B 1
REAEPE BT
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3.3. FEERRIFMEGGR RIF R R S

IRk PRI TE T 55 TR T I — S A a4 il 1 L 1] 4.

B 4 AT, R FE PR SV — e AR i, F2H miz 406 Kl m/z 428 &+
43 590 g A K FR R A PR i [MAH] W R INAR[MANa] U oy 7 3 — 35 IF 98 2 10K TP ER IR 0 5 D 2 A, o)
ik R PR A ot VA VRO T 22 R R T R AP 9T o 2T PR P M 3 0 VAR 1 8 A | ) R = 2
AR E LA 5.

M 5(a) T LA Y, 782K Tk F PRt S VAR 0 R R, m/z 406 [ P BT IE R B miz
337 [M+H-C,H3N;]' s m/z 291 [M+H-C,H3N3-C,HgO] Fl m/z 251 [M+H-C,H3N;-C4HgOo] HIRE F B 1. i i
B S(b)RTEN, 78 2K K A R Ak Vs VR = R R B b, m/z 337 IR B FIEFEA m/z 291
[M+H-C,H,O1 Fll m/z 251 [M+H-CHgO,] HIRE F BT o Mgk FF PRI AR VA V0 22 0 HR BB VS 1 B 8
TR 30 IR HABBBG T, FRAIF R T 2R HE B R0 LK 5 VAR 0 o 1l I R R
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Figure 3. In-source CID spectra of imidacloprid in positive and negative ion mode. (a) Negative ion
mode; (b) Positive ion mode
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Table 2. The main ion information of imidacloprid in positive and negative ion mode

2. MHMERRAREEABTEREATHEERRBETER

AR (%) Wi
254 100.00 [M-H]®
195 48.57 [M-N,O,]
256 54.47 [M+H]'
209 62.67 [M+H-NO,]"
175 100.00 [M+H-CI-NO,]"
8 100 406
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Figure 4. Full scan spectrum of Difenoconazole in positive ion mode
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Figure 5. The tandem mass spectra of Difenoconazole. (a) MS* 406>; (b) MS® 406>337>
5. FBFFIRMEIR 2R R R BBKFIEE . (a) MS®406>; (b) MS® 406>337>

Table 3. The main ion information of Difenoconazole in tandem mass spectra

3. AP RARESRERRETNERRRBET

MS MS*(406) MS*(337)

337(100) [M+H-CoH;N;]*
406(100)[M+H]" 291(4) [M+H-C,H3N;-C,H,0]"
251(34) [M+H-C,H3N3-C,HeO,]"

291 [M+H-C,H,0]"
251 [M+H-C4H0,]"

428(50)[M+N,]" _ o

4. &t

ARSCR Y RS 55 22 % e IR 5 1 BRI 485 U A R At R S RO, DRI AR 245 5% C s A 7L

30%ME IR GFL AR 40% KK FH AL G DR, 0 H R B BB AT N A R BEAT TR TE. BT
IR PO, AIRAWE TR 2GRS R A RO R AR A T TSR B AKER,  [RI AT A T PR —
P ERIEASIN T332, F AR R AR 2 5 B A
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