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Determination of matrix effects of pesticide multi-residues in lettuces by
QuEChERS-gas chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of matrix effects of 64 pesticides
multi-residue in lettuce by QUEChERS-gas chromatography-tandem mass spectrometry (GC-MS/MS). Methods
Samples were extracted with acetonitrile, and purified by primary secondary amine (PSA). The matrix effects were
evaluated by comparing the peak areas of the matrix standard and the solvent standard. Results The lettuce
substrate did not exhibit a matrix effect on 18.8% of pesticide multi-residue projects, and had a strong matrix effect
on 37.5% of the projects. When the substrate solution was diluted to 50 times, it did not exhibit a matrix effect on the
81.3% pesticide multi-residue projects. And the tau-fluvalinate, cyhalothrin and isocarbophos still showed a moderate

matrix effect even when the matrix solution was diluted with 100 times. Conclusion In the process of determining
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the multi-residue content of pesticides in lettuce by gas chromatography-tandem mass spectrometry, it is necessary to

accurately quantify by dilution, and to influence the matrix effect of the compound under different dilution ratios.

This method is rapid and simple, which is suitable for determination and evaluation the matrix effects in vegetables

and fruits.
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QuEChERS 12 /2 5 43 1l [l AH 28 BUR AR B TR e Sk 1
— AR AE IR R — R PR R i A B %, IR IR AR
PR HPGH BRI, 38 A5 FIRE O 2 T 2 2 g 245 5% B I E 1Y
K, CRChZ AR E. HEE, BT
QuEChERS L&k T Bk EAHZE B ik ilb ATk, 5
RS, Fb o5 ATEZMFERT, 1 B BTk N,
AT 53 M 4G 00 35 S ) E A M

F IR SE IR LI AR ZE B2 S, < BEUAk
SEFERE I TR AR AT 2 M LAt 8 o X AR50 5 (1)
SN, RIS R R T R A TR AR
FE TR INAF 5 e o7 (LS [T 52, BTS00 1T 43 kg B 4
SR IS AN . A A - BRI i (gas  chromatography-
tandem mass spectrometry, GC-MS/MS), J& i (A 7E /b
T O3S RGN S S TR E LS, LR 2R
Ptk AGERE, ARG IS SR ARk, TR
FIRMEIE SN (14 5 9 3 A S T k> 7 | S C A
AR A B A R R AR A A, S
JRVC A AN B SR T i A Hh 28 it FH AL B S AL o
—5, T HAX 2 Fh LR A RN RS

TSP U AR SE, MR SRS, &
1 QUEChERS Ab B {75 HAT WY A RE Bz HLAE H i
Bk, ZWHBIRESR PR AURR . AR
TR A ELAS e R R IR O, Tk e 2 Y BRIE (K 2
Bef1£(0.02~0.2 mg/kg)!"", PEI, il kR SN A
i, X BAMERE S PR E AR

AWEFER BBV, L QUEChERS ZEHHS Y
75 FIINEE SN B R L AR R R, GC-MS/MSS Fnlll, A
GEAEA RV T AR 25 B W Y B BT RO, AT S SEBR
G o BEPERE b A BRI 0 A S S FR LR A 4 A

2 MREREE

2.1 LEESIGH

TRACE 1300-TSQ 8000 Evo A 1% — 5 U AT H Hk
SB35 E Thermo Scientific /A#]), HiHL T2 7 B FUR(ED);
TR-PESTICIDE 11 S AH (30 mx0.25 mm, 0.25 pum, 32
[£] Thermo Fisher Scientific /3 F]); Allegra X-30R Centrifuge

EHE.LHLEE BECKMAN A F]); MS3 IRIEHR %o .
KS501 %k 71 5] JEl 41 7 i (T[] IKA 2\ F]); ME2002E HL K
SF-(#it: METTLER TOLEDO A #])o

53 A HLBE .26 FI B HLEM2EER(100 mg/L, 32 O2Si
oNHEl); ZNE. IECKE. NE(fiE4l, S£E Fisher Chemical
/N 7)); QuEChERS 43 Hi [ 41 %5 Bt 6 £ 5982-7650 (4 ¢
MgSO,. 1 gNaCl, 1 g #FEERIN. 0.5 ¢ = /KA IR —
#4). QuEChERS ZrHEIAHAE AL 5982-5056 (15 mL,
150 mg PSA, 900 mg MgSO,) B4 5 F(3E Agilent A H])o

MEEW T, KA AR
22 EWHE
22,1 ARG R AL

TERIR A | mL 2 RS HRIER T 10 mL 25,
HIECSE: NI, V:ESR, HEIEE N 10 mg/L iR
B RRERE TR, —18 °C R A, AR 3 4~ H .
222 #®# I

HERBFRIL 10.00 g (A4 E) 0.01 g)RESL T 50 mL 2.0
W, A 20 mL 2%, &% 30 min 5 & T okAH 2 % 20 min,
B L ANFEBIET, 14% 5982-7650 2R,
PREHRFE 15 min, [fERI5750HL, 8000 r/min {3 25.0> 3 min,
R ZWR, Rt
223 % 4

B 5 mL BT 5982-5056 Ak, mIZIYREE
15 min, 8000 r/min #.0> 3 min, B 3B A .
2.2.4 AR &G ELH)

¥ LRk S SR 2B BIFEREZE 10, 20, 50,
100 f5, 155 4 FA FIFEBART 0 L AW DAL AN
), B33 100 ng/mL 1 4 R BARFR R BOWE S,
AFRBRBOPATEC R 3 4.

FAZIE R, BHAS5] 100 ng/mL HIVEFIME &,
SEATHECH 3 4.
225 MBLEH

SAETESRA:: R DIREE 270 °C, #FFFE 1 pL, A
SRR, AN EAT(99.999%), [HE RS 1.2 mL/min;
FEFPFHIR: W) 40 °C, £&%F 1.5 min, L) 25 °C/min FHE 2
90 °C, f#FF 1.5 min, 4R/FLL 25 °C/min F+ZE 180 °C, FLL
5 °C/min F} % 280 °C, - 10 °C/min F} % 300 °C, {#1¥F 5 min;
FEHIZRIREE: 300 °C,

JiiE 25 1F: El(electron impact) & TR E: 300 °C; &
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SPHLTR: 25 pA; BEEA: E(99.999%) .
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Hrp: A4 FORFETAR SR, B WA M S A I T
FAOSIL 8 ME > 0 B, 26758 3 ST A8 I 40 A7 i o 48 5
R ; ME < 0 AEEFRANHIZON . | ME | <20%, AIIA A%k
JEBEAT FE RN, A AR 20%~50% 2 [8], D)% A% 3%

AT AR SE RN, A7 | ME | > 50%, T3 B 3 5 A0
A3 H200

3 HZER5iTR

3.1 ERMEHEE

A SR AR BOR I B AR, BB LR 2, W]
REAFTE LA™ B Y FE BTN o ) HUIR T S5 i AR, 3
S5 ME {HAFRIS5 R IR 1 FR .

#z1 TEHBREERRWERYE(ME E)(n=3)

Table 1 Matrix effect (ME) of matrix solution in different dilution concentrations (n=3)

P Tt H AHiFE/% T B8 10 15/% i B8 20 15/% i % 50 1%/% i % 100 155/%
1 SEIGH 4342.5 7.4+43 9.5+5.1 —0.4£1.2 3.60.6
2 T A 85.146.2 89.3+5.9 55.5+3.3 13.1£2.9 —0.8+1.0
3 0-666 17.9+1.4 14.6+2.1 13.0+2.7 6.4+1.5 5.140.3
4 S-666 14.0+2.2 9.0+3.1 7.3+2.0 —2.1%1.5 2.0+1.4
5 5-666 6.6+3.1 8.1+5.2 20.7£1.1 16.9+1.9 3.6+2.4
6 7-666 9.243.8 14.0+0.9 14.242.6 0.8+3.4 7.7+2.1
7 AR A i 103.2+10.5 53.3+9.1 36.245.0 10.8+5.4 7.843.1
8 IR 50.1+8.2 32.0+6.3 25.8+5.5 6.6+1.2 2.9+1.7
9 TR 20.7+5.9 19.5+4.5 12.942.9 0.9+1.8 2.542.6
10 TRk 36.149.2 31.846.8 24249 4 6.345.1 2.9+5.9
11 b 32.0+1.6 24.846.1 31.243.8 11.9+4.6 10.7+1.9
12 AEHLI 14.8+0.9 16.3£2.4 17.4+1.8 —2.5+1.3 3.8£1.5
13 FR B 57 S0 08 26.846.5 21.0+5.8 21.6+3.2 1.8+0.4 1.7+1.0
14 ey Rl 127.1+12.4 101.6+9.8 70.9+7.5 21.1£6.7 4.5+0.5
15 HAET R 37.345.1 29.4+4 .8 13.8+2.4 ~11.5+2.7 —22.943.1
16 SRR I 102.8+6.8 68.5+4.7 43.2+5.4 15.2+3.1 1.840.4
17 AFIBR 58.8+6.1 41.7+5.5 24.8+4.7 -1.9+1.4 ~11.242.6
18 p,p-DDD 38.6+4.2 28.4+3.5 223428 6.0+1.8 4.5+0.1
19 p.p-DDE 24.345.1 10.7+4.3 12.345.5 4.1+1.2 3.9+1.6
20 p.p-DDT 44.8+5.0 20.3+4.5 18.1£2.9 3.9+1.1 2.1%0.6
21 0,p-DDT 14.342.6 9.5+2.1 13.243.4 2.1£1.0 2.6+1.2
22 TR BR 149.9+10.5 107.7+8.4 78.6%5.4 31.9+6.2 6.0+0.6
23 [ el 31.546.1 28.0+4.2 21.9+5.1 8.0+2.2 5.6+0.6
24 [AEAEES 22.543.1 25.544.2 22.9+2.3 -5.142.1 4.9+1.6
25 2K TR 18.3+1.2 9.4+1.7 43+1.3 —6.1£1.5 -3.0£0.9
26 SRR 44.143.1 46.5+4.2 27.442.6 ~-1.7£1.0 —4.542.2
27 V%37 18.542.5 19.543.1 8.9+2.4 4.0£1.6 —0.8+0.4
28 T St 18.8+2.1 13.44£2.6 14.0£1.4 5.3+1.1 3.4£0.8
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29 SRk R 25.243.4 16.3+3.1 15.042.9 5.6+1.5 8.7+1.2
30 R 87.9+9.4 48.8+6.5 37.243.4 11.6+4.2 7.1x1.2
31 KL 46.8+5.2 36.4=4.1 28.6+3.4 13.0+£2.2 8.1+0.7
32 YR 88.4+6.5 88.9+4.8 62.0+5.5 18.6+3.0 6.3£1.5
33 R 96.7+5.6 70.244.3 51.242.4 6.8+1.6 2.6£0.7
34 iz e 58.7+5.2 59.7+4.8 38.3+4.2 9.842.4 11.4+1.6
35 A 31.4%6.1 31.443.4 24.9+2.5 6.9+1.7 1.9+0.5
36 R 24 TR 97.6+8.2 66.76.1 54.2+4.5 22.3+3.6 15.7+1.4
37 T w 24.3+3.5 21.3+2.5 15.3+4.1 2.8+1.2 -1.9+0.3
38 FUK A T 152.4+6.9 103.9+4.8 69.5+6.4 29.6+5.2 8.6+2.1
39 EER AV ] LT 88.3+6.2 64.0+5.7 44.8+4.2 12.2£1.6 —2.1£0.4
40 TR A 728.9+8.4 562.2+7.5 399.4+4.7 79.15.1 35.442.4
41 b B 20.4+5.1 15.444.2 14.843.8 1.8+1.4 3.9+1.0
42 & 7.8+1.4 5.7+2.1 8.1+1.1 1.3+0.6 1.7%0.1
43 VIR 144.7+4.9 156.5+8.4 117.9£3.9 48.5+5.4 27.243.4
44 SEMIBE 25.842.6 23.842.4 21.3+1.7 77412 5.1£0.6
45 FR S Mt 29.742.9 253427 20.7£1.9 7.8+1.0 8.3£0.4
46 Ehir i i 64.7+6.4 62.3+5.2 47.0£4.9 20.0+3.4 12.1£0.7
47 A 65.0+5.1 71.0+4.8 48.8+3.4 12.241.6 1.4+0.1
48 KAMLR 21.0+2.6 11.1+1.4 8.4+2.1 -1.3£0.8 —-0.1£0.2
49 FR X i 9 49.0+6.1 51.244.5 38.9+3.4 14.0£2.1 4.6£1.5
50 SiERR T 34.6£2.7 28.0+3.0 24.1£2.5 6.3+1.6 9.1+1.2
51 RATE 109.2+9 4 90.3+6.7 59.545.2 18.0£1.2 1.0£0.5
52 LrRaN 52.844.9 53.4+3.6 40.0+3.4 22.142.5 -0.540.6
53 WV R B 103.446.1 110.1£3.4 76.9+2.6 18.9£2.1 1.2£1.0
54 W 87.4+5.2 111.2+6.1 91.145.9 29.0+3.0 14.0£2.1
55 CHE T 25.842.0 19.3+1.8 17.4+1.4 8.5+1.0 7.6+0.6
56 P 37 1 29.3+2.7 27.142.3 21.7£2.1 6.940.5 10.8+1.4
57 PR 100.2+6.1 91.845.2 72.4+5.6 26.3£3.1 12.2+1.4
58 JHe TN B2 40.6+3.4 36.7+2.4 29.5+1.5 10.3£0.6 8.0+0.3
59 W L 25.2+1.9 25.0+2.1 19.7+1.4 5.3+0.8 2.2+1.6
60 EERT 26.942.5 26.242.7 20.9+1.6 3.840.9 4.8+0.1
61 BT 31.1£2.5 27.6£1.3 24.3£1.2 8.8+0.7 7.1£0.6
62 A 109.6+6.8 114.3£7.2 82.1%5.1 26.1+3.0 11.5+3.4
63 IR 101.3+1.5 103.6+3.4 66.5+2.7 31.0+3.1 12.742.5
64 3 20 19.1£2.1 13.5+1.5 13.940.6 2.340.4 43+0.8
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Fig.1 Matrix effects of 64 pesticides residue in lettuce with
different dilutions
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Fig.2 Matrix effects of fluvalinate in lettuce with different dilutions
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Fig.3 Matrix effects of isofenphos-methyl and heptachlor in lettuce
with different dilutions
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