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# E: BN v SMEOIE- BT %7 (gas chromatography-tandem mass spectrometry, GC-MS/MS)l| & 4k
S 26 R Z55% B (0 5 IR b, DRSS MR X A S BUSON TH BRVE T . 3R BRI & 2R R
IR 1.5 min, ZEERSIEIE %15 (gel permeation chromatography, GPC) A5, HEFR M1 4 513 F 338 I 76 e 45
SEEtEERE, B GC-MS/MS Kl . £5R  SRADE F I MER A REK el . e P el . SRR . KA
WEAF SRR PR 2 A SRR 1.58~2.51 B8/ 1.09~1.43, JDBR BUAG TR A AR 25 B AL Y 0.96~1.12 D/ %
0.95~1.04, Xf 26 Fh A< 24 1538 4o 8 55 7 2 1 e A8 e 1 LU ALV Wilcoxon -5 8RR S, 155 Z=2.237,
P=0.025, #% a=0.05 /K#E, HRITFEF. &% HEEPIEREH L, B e e fe T A 2 ub i kAR +
26 P BRI B RON, JUI W AR el . CEH R . SR . K I A A AR P A 24 0 AR o
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Influence of inert liner on the matrix effect of 26 kinds of pesticides in leek by
gas chromatography-tandem mass spectrometry

LIU Guo-Ping’, HUANG Cheng, LU Li-Ming, LIU Ye, HUANG Ying-Si

(Zhongshan Center for Disease Control and Prevention, Zhongshan 528403, China)

ABSTRACT: Objective To explore the effect of inert liner on the matrix effect based on the establishment of the
method for the determination of 26 kinds of pesticide residues in leek by gas chromatography-tandem mass
spectrometry (GC-MS/MS). Methods The leek sample was homogenized with acetonitrile for 1.5 min, and purified
by gel permeation chromatography (GPC). The injection port was selected with ordinary deactivated liner and
ultra-inert liner, and detected by GC-MS/MS. Results The ultra-high inert liner could reduce the matrix effect of
strong polar pesticides such as methamidophos, acephate, omethoate, and hydrocarbophos from 1.58-2.51 to
1.09-1.43, and the matrix effect of pyrethroid pesticides was reduced from 0.96-1.12 to 0.95-1.04. The results of
Wilcoxon signed rank test which performed on the ratio of the response values of 26 kinds of pesticides between
ordinary deactivated liner and the ultra-high inert liner showed that Z=—2.237, P=0.025, which indicated that there
was a statistical difference according to the level of ¢=0.05. Conclusion Compared with the ordinary deactivated

liner, the ultra-high inert liner can more effectively eliminate the matrix effect of the 26 kinds of pesticide residues in
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leek, especially significantly reduce matrix effect of strong polar pesticides such as methamidophos, acephate,

omethoate, hydrocarbophos.

KEY WORDS: inert liner; gel permeation chromatography; gas chromatography-tandem mass spectrometry; matrix

effect; pesticide multi-residue analysis
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1.1 SRR

Trace Ultra-TSQ-Quantum XLS < AH {4 3% 5 BX i 3%
1, BB EH: TR-PESTICIDE II (30 mx0.25 mm,
0.25 um, 3E[# Thermo Fisher Scientific /A F]); Auto Clean #

[ 15 3 (3 ik 22 48 (35 [ Lab Tech 23 w]); N-EVAP & ik
4R (3EE Organomation /A H]); 3K 15 5 ¥ R 25 O L (T ]
Sigma /3 F]); T25 4 #(FE [ IKA 22 7)) BL22-600B #75
T YA (L L AR i A PR A RD); UX620H HLF-KF
(H AR A0 F]); Vortex Genie2 it imii & #% (3 [# Scientific
Industries A ).
1.2 KK S5

APV BRI G BRISAR 2GR U Y el | BRI
CTEH el . EURSRA . HRREE . SRR WOLESE . W
T . RIEGIHE . DhGRE . SRR XEREE . K
GRBE . —PREE . BDORZEEE . FRAEER . SRR . A4
fig . SRAEMEE . MUK AEEE . TRFZER(100.0 pg/mL, ARl
IR BE OR B BB WG I BT ), YR (83 4, € 1B Thermo
Fisher Scientific /2 H]); ZM(fik4l, 32E Supelco A Fl);
WO ke, LR BROMTEE, T Mkt ), Sk,
IKBRIREN (B4, B 254E B b= A R AR

5w WG R4S 45322044 PTV . M & R RS
453T2120 PTV (2 mmx2.75 mmx120 mm, €[ Thermo
Fisher Scientific /A )),

SIEGREN: E3E 250 ¢, ML T AN ST .
1.3 XLWHE
1.3.1 #Hsara®

WERRFREAESERE L 10 g (FEHIZE 0.001 g)F 50 mL Y
BLLEH, ANA 25 mL Z M, 15000 r/min 21 FHEH 1.5 min,
IEACIIE A 6 ¢ FALBNN 50 mL HLEA, WekiR S
B 30 min 7402, W W 10 mL & GPC #F4%)f, 40 °C
KB FRAWRKLEG ZIET, b 2RI BE=1:1 (V:NRE
R, 1) 0.45 um JERE, EAE 10 mL, FREIRBER
%% (gel permeation chromatography, GPC)itfk . HiARFEAL
PR Fo
132 GPC 41t

& 4 b (Bio-Beads SX3: 20 mmx400 mm, %[
Lab Tech 2A#]), ¥EFEE 5 mL, FishM: O bi: LR
=1:1 (V:)IRAER, FCHE A BRS 15 min, 3 shA
3 mL/min, WCHEIEMNE]: 26~44 min, [4SRG 40 °CK
B FAMRSRE T, FNEER S SmL, EHUKII,
133 Asa&Egitt

o 5k FE 55 M M B 44 A TR-PESTICIDE I
(30 mx0.25 mm, 0.25 um); FH: FWAEES; Ha: HR
1.5 mL/min; FHEFF: 80 °C{£HF 2 min, 20 °C/min F} &
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140 °C/#£4% 2 min, 10 °C/min F+ZE 175 °C{#+F 1 min, W 50 pA; AT 6B S NS I 4T (selective
5 °C/min % 235 °C{i4F 1 min, 10 °C/min F} 2 280 °CfF reaction monitoring, SRM); Q1 1§ 5E: 0.7 Da; Q3 14 T :

8 min; % LR 250 °C, #EFERE: 2.0 uL. 0.7 Da; FHH§EM: 0.2 s; HEfES Ar; KHEJ1: 1.5 mTorr;
134 SBRFELMSt It I TE: 2 5o 45 H AR 5 B 7 X 1k 5 I A i pe

B B ELIR; B IR 250 °C; At B,

R1 14 FHANBEA 12 MEFRRREEEX RN SRM 2K
Table 1 SRM scanning parameters of 14 kinds of organophosphorus and 12 kinds of pyrethroid pesticides

haes e 14 84 Bt 1) /min BEBF(mlz) FE T (mlz) i fg/eV
1 FH Jie ol 6.70 141 95% 10
141 126 5
2 s 6.86 185 93* 17
185 127 12
3 I et 9.35 136 94 15
136 112 10
4 AL IRIR 11.63 156 110* 10
158 114 10
5 CEESTH 13.37 121 65% 10
121 93 6
6 IR 13.88 125 79% 15
229 173 5
7 GBS Al 16.63 286 93* 20
286 273 25
8 BT B 16.81 263 109* 15
263 127 15
9 AR 17.71 277 260% 10
277 109 8
10 RN 18.07 127 99* 10
173 99 10
11 BESEIGR 18.32 197 169* 15
199 171 15
12 Xof i 18.56 109 81* 10
125 97 8
13 7K Pz i 18.70 136 108* 15
230 212 10
14 I 23.95 161 134% 10
161 105 13
15 1R 35 i 26.63 181 166* 15
181 141 22
16 FH U3 i 26.89 181 152% 23
265 210 15
17 SRR A 28.17 181 152% 23

197 141 15
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e F1 44 5+ B4 15t 8] /min BB T (m/z) FBEF(m/z) IZER ALY
18 A1 29.24 183 168* 15
183 165 15
19 FABBE-I 29.43 183 168* 15
183 165 15
20 SRR 30.58 181 152% 23
197 141 13
21 A ER-I 30.76 181 152% 23
197 141 13
22 A F GBI 30.85 181 152% 23
197 141 13
23 SR AER-IV 30.93 181 152% 23
197 141 13
24 i RIS R -1 32.24 167 125% 10
225 119 10
25 R EUHE - 1T 32.68 167 125% 10
225 119 10
26 TR ik 33.96 253 93* 18
181 152 20

W ERE T

1.3.5 R R -E T ik

ORI {1 =56 I I o) g e Ak e v AR
R A B e T AR

FETRVAE R T 1 A G sm iy, SfE BRI sk
N ERSER, FERUSNVAE/NT 1 R FETINSIRON, BUE kNI
JO YN R TR o

P M Ao A R IO 2550 O VS o A AR 1 = (A e A R BT A
B -1 PEA 8 B ROV AR+ 1x100%, 43 AT &5 Sk IE(E 2 B
T8 AT 45 X A DA 255 BTN AT THIRAE FH, A SRk
(R WY s P Ao 68 % A e 245 25 S i A Y s Ve, M.
R R AT T B B 5 A
13.6 %itdFik

K IBM SPSS Statistics 21 2k{F Wilcoxon £ 5 Bk Fll
o 56 5 1% 43 BT A DG S B B8 -

2 HERE5HH

20 SEIREE

i Z S, - GC-MS/MS #ill, SRM 14 /5
BB i (total ion chromatography, TIC)4N 1, FEASHH
FEOPHT A T REARGF st 43 5, T HL A 25 T 404

-+ PR R 7 790 P )

GC-MS/MS KW 26 Fh 4 5% (1) A0 b5 8] 0 R Ky
78.6%~108.3%, NNARSLE: | A2 S a B S550 X1 [ S
L2008 22 9 R SR

22 EMHE Xﬂ‘inu%)ﬁ&if‘ BN

Ry 2 SR AN [R) Ao 7 X AR ot R UL A0 0 S i A AR, e HR
1.3.1 1 1.3.2 uilﬁﬁ/fmﬁikmﬁ»uu, B A RE A
W, FORECHIA 2GRS, 4k A A, FHBTRREREN
0.200 mg/L, 5 —ZH 0] I i R0 T AR 29 1R AR, A B
A, BHK 6 NVATHE, KAMREWRES N 0.200 mg/L,
4390 FH 5388 8 A 40 T A A AR 5 1 AN 0 T A A A
A, B W4LIRAR, 121K 2R NLLE S W AR E, B
T AR e T AR 3 R A i v A L (1 A R sk R £,
JH A/B Fow, SR 2.

DA 2 AT B (1) 2R FH 3 30 MO 06 B B e A ), 14 PR
WL 2G5 A/B {HIE RN 0.91~2.51, HAHf#E . ZmEH
e . AALIRIR . KBERRBERY A/B (EIE A E FHALA L
B2y, 439 1.93, 2.51, 2.05, 1.58; 12 FhblER 35 K
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T 1R 2 BOECE; 3 I e 4 EURAR AR 5 FREEE; 6 SRR, 7 F LSRN, 8 FH LT B, O ANIEGREE; 10 SRIFTHE; 11 B A0
12 %R B 13 KGR B 14 — MR, 15 ICORZ4TR; 16 FF 50467, 17 SUHUT4ER; 18 SAGTR-1; 19 S A9MR-11; 20 SUF A4 IR-1; 21 FURA6HR-11; 22
ARSI 23 SAEE-TV; 24 HAUKEENE-1; 25 w0 AU EEHE-1T; 26 35T .

B 1 JESEEEFOMARAL R 14 Mg LR 12 MUUER G BEEAC 2 SRM FH A s T /&
Fig.1 TIC images by SRM scanning of 14 kinds of organophosphorus and 12 kinds of pyrethroid pesticides in leek matrix spiked sample
F 2 AEATRIERERRSIKARRNEMNIESERN=6)
Table 2 Detection signal results of pesticide mixed standard prepared with acetone solvent and leek matrix (n=6)
388 e A 0 0 7 A R o A A AR O 06 T
bz P2 2R
A B #H A/B 1l A B #H A/B 1l
1 FH Jhe gt 935933 484939 1.93 975392 774121 1.26
2 (A5 EES 2468713 2128201 1.16 6812691 6614263 1.03
3 T PR P gt 193843 77228 2.51 267072 186764 1.43
4 AR AR 1726543 842216 2.05 1740363 1438317 1.21
5 GiEa2 1843852 1982637 0.93 1886793 1814224 1.04
6 SRR 2558941 2414095 1.06 776226 732289 1.06
7 FH LA AL 1276892 1302951 0.98 1213460 1201446 1.01
8 FR X 4 19 1992494 2189554 0.91 1894040 1972958 0.96
9 BN TR 3383397 3561471 0.95 3228854 3509624 0.92
10 R 3194589 2930816 1.09 3291529 3076195 1.07
11 AEIEM 2789314 2631428 1.06 2821892 2662162 1.06
12 X B 968174 820486 1.18 1013716 956336 1.06
13 K B 1876712 1187792 1.58 1927332 1768194 1.09
14 30 2185364 2121713 1.03 2078614 1872625 1.11
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3 A AR O 0 T R R A A A O T AR
e K22 K
A B4 A/B 1l A4 B4 A/B {8
15 152 34 T 13810137 13407900 1.03 128268304 125753239 1.02
16 RS IR 3104087 3135441 0.99 3118506 3027676 1.03
17 Rl 4211429 4128852 1.02 4182624 4402762 0.95
18 AHME-T 4687693 4340456 1.08 4683095 4636728 1.01
19 AHR-I 5137103 4586699 1.12 4968160 4777077 1.04
20 SRR 560247 538699 1.04 5691175 5579583 1.02
21 S ABR-1 55324 52192 1.06 583814 595729 0.98
22 A TS BRI 443761 430836 1.03 434171 425658 1.02
23 A ARV 374631 370922 1.01 387895 384054 1.01
24 T A -1 1352934 1288509 1.05 1202776 1167744 1.03
25 e U A R - 11 629363 582744 1.08 613178 638727 0.96
26 TREE R 913768 951842 0.96 938417 911084 1.03

TE: A R A SRR R O AR 23R s B 41 S I SR BC R A AR 25 TR AR A/B SRR AR5 S IR LU (8

T o O e A T MR A AR PR A/B fH
VEBC R 254 19 Wilcoxon 455k FI kb 3 43 #7, 153
7=-2.237, P=0.025, ¥% a=0.05 /K, P <a, {E4F(RIZ H,,
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3 g
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