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Determination of 47 kinds of pesticide residues in tea by high performance
liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a sensitive method for the determination of 47 kinds of pesticide residues in
tea by liquid chromatography-tandem mass spectrometry(LC-MS/MS ). Methods The samples were extracted with
acetonitrile, followed by ultrasonic extraction at lower temperatures. The modified QUEChERS method was used to
purify extraction solution for removing interference matrix from agricultural products, purified samples was analysed
by LC-MS/MS and quantified by the external standard method. Results The calibration curves of 47 kinds of
pesticide residues were linear in the range of 1-50 pg/L with correlation coefficients more than 0.995. The average
recoveries of the 47 kinds of pesticides were almost in the range of 60%—120% at the spiked levels of 5, 10, 20 pg/kg,
and the relative standard deviations were less than 10%. At the same time, the recovery rates of three kinds of
different tea were 60%—120%. Conclusion This method is rapid, accurate and sensitive, and could meet the
requirement for the determination of the 47 kinds of pesticide residues in tea.
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LC-MS/MS 1290-6460 R AH 4 1% - 51 B ST i 22 HE S
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XS me =AU A BR 2N H); USE-12S [EAHAEECHE B Lt
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BHEARATF]); KQ-500E 75 B vedL(R L 75 (U
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WEREEE . PR nE HObk L TR . 5 R BRERBE (B
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N, AR R | IR | RS A R AN R AR A A
Be . e R TR (AR fE R W E ¥k 100 mg/L, 18 E
Dr.Ehrenstorfer 23 w]); RIEFF, 757575, T . BORZ
s, ZERWEE . WIEEIAEE . FURZENR R S AE N |
IR BT . R T himE . B AR SR . RUBENE (bR R
FEXI 100 mg/L, R FRABECRAFHIF LI AT, H %
B . Bifh. SURTEEEE R AR AEER . K2R . EA
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AR TR .

2.2 FRERKRREH

43 S IS 0 A 25 R E A, 2T 43 ) G AR
20 pg/mL AURRIERE ST, TF-24 °CURHE R IRAT, M2
MZEBREHIRSFRK 1.0, 2.0, 5.0, 10.0, 50.0 pg/L
BRI A AR E T AR
2.3 FHmARE

BT T dh o REHL AR R B, BRI PRI 20 ikE 10 ¢
F 50 mL HEBE.LEH, A S mL KRN 10 min, fiIA
5.0 g &AL, 1RHE 1 min, JITA 30 mL ZJE, (RIS
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R, 1Edb.
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300 mg. JC/KBREREE 700 mg AL BN L&, IRHE 2 min,
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1 0.22 pm VEBEITNE, £F EAL.

3 HZRED

3.1 BIESEZRH
{6 3% 4% : Rapid Resolution HD (2.1 mmx50 mm,
1.8 um); HishH: 5 mmol/L Z %L 5 0.1%H R (V:V) I /K i



46

WIMRAR, S5 RGO GRS -SRI T I E A 47 Bl 25 5%

(A5 0.1% R GBI AL; VAT 0~0.1 min,
10%B; 0.1~1 min, 10%B; 1~6 min, 50%B; 6~10 min, 90%B;
10~15 min, 90%B; 15~20 min, 10%B; 20~25 min, 10%B; i
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Table 1 Determination of mass spectrometry parameters for 47 kinds of pesticides
b= H {5 B4 1} 18] /min BB F(m2) FET(m2) M RE EleV
1 2k FF A 4.609 406 250.9,265.0 15,25
2 . H ok 1.689 256 209,175 13,18
3 SAE 5.047 262 181,122.1 15,30
4 GV 8.428 311 158,141 25,30
5 Mk it R 1.474 365 309,147 15,25
6 TR 1.196 385 329,278 20,35
7 ZWR 3215 192 160,132 20,35
8 ST i D e RS R A R 3.687 467 225,141 20,35
9 RS TR 6.782 350 129,97 10,13
10 B Ft 8.125 407 97,338 32/15
11 KZ 6.489 163 88,103 30,38
12 WE H g 5.125 292 211,181 10,22
13 WIE % 1l 4.017 306 116,106 15,35
14 ARIEST 10.669 150 110,71 13,69
15 AHR 6.128 391 169,147 22,35
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k1
F5 HFR A B 5 8] /min B F(m/2) FEF(z) T RE BleV
16 TR A g 6.284 523 281,181 20,30
17 AR A AR 6.378 433 162,192 15,25
18 AR 3.485 278 125,143 20,30
19 TR B 3.468 184 143,95 2535
20 s 6 Pk 12.642 307 162,57 35,25
21 53T 11.218 353 228,168 15,25
22 XN i 4.669 391 169,147 25,30
23 FH e 5.012 142 94,112 25,35
24 M A P 1.321 208 105,79 21,47
25 [EER: 2.865 257 221,109 7,20
26 e i Jpk 2.102 223 126,56 16,80
27 FH Lk 4.189 261 97,75 30,5
28 FH L X B 8.158 264 232,125 20,28
29 b E JE 2.025 222 165,123 20,28
30 RN 6.567 256 228,140 10,25
31 D& 3.669 256 228,140 10,25
32 RS ER A S-150 3 ik 7.514 437 207,154 15,22
33 TR It i 10.487 288 228,214 15,23
34 FET IR 9.623 289 57,103 35,30
35 B 5.889 299 129,97 10,20
36 FURSR 7.741 214 183,125 8,22
37 B Ul 2.384 528 247,218 10,20
38 i 4.842 314 162,120 20,30
39 P W 1 7.665 259 89,61 8,47
40 Hu 6 7.479 471 81,321 30,10
41 3B H B 4.078 238 220,163 5,10
42 FR el SR 5.084 310 143,97 20,40
43 SEER TR 5.128 277 143,97 20,40
44 F LB A 5.684 228 109,168 8,30
45 SRR e AN R U A TR 6.157 177 233,192 40,50
46 AU e 10.124 472 233,192 40,47
47 PR 4.415 424 91,355 40,20
AN FiAb $AT:
110.0 — I3

[ /%

Rk o BEdbk mm 2R mm vERE

K2 AR 2O AR Ak B RS2 (n=3)

Fig.2 Effection of different purification mode on the recovery of pesticide residues (n=3)
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Table 2 47 kinds of pesticides regression equation, a linear correlation coefficient, the detection limit, the recovery and accuracy (n=6)

5 ng/kg 10 pg/kg 20 pg/kg
b EA LM FHOCFREr
/% RSD/% [EIL#/% RSD/%  [FIXZ/% RSD/%
1 ik H P Y=1826.190178X 0.998 83.2 4.8 85.8 6.3 80.6 6.8
2 AN Y=1782.201650X 0.998 80.8 3.1 812 4 86.8 45
3 SAITE MR Y=3131.423820X 0.996 75.6 3.7 76.2 45 64.2 3.1
4 B UK Y=1243.291873X 0.999 89.2 5.5 85.1 5 82.3 5.9
5 ik R Y=2825.205689X 0.997 88.4 3.6 75.3 42 79.6 6.6
6 TR Y=11876.724769X 0.998 88.1 22 105.0 12 90.4 23
7 ZHR Y=13569.547821X 0.998 85.6 5.6 107.2 5.4 93.2 45
8 ﬁﬁﬁﬁ%ﬁ%ﬂﬁ% Y=36043.828312X 0.999 81.2 8.9 77.3 7.8 82.5 8.7
HEE
9 FH R34 T Y=33412.185254X 0.998 76.8 5.6 98.3 2.6 77.9 5.1
10 i ft Y=4159.2541336X 0.998 80.8 5.4 76.4 3.6 82.3 2.5
11 DEA Y=3940.248423X 0.999 81.2 3.2 81.4 2.8 90.4 3.6
12 W R Y=1123.412363X 0.999 81.4 2.5 81.4 2.1 84.6 2.6
13 I % [l Y=12810.164246X 0.999 87.7 53 75.7 5.6 80.1 43
14 ARMEST Y=40214.215510X 0.997 80.7 6.2 83.1 5.6 83.2 4.5
15 R Y=3255.215843X 0.998 69.8 10.1 71.7 9.2 75.6 8.5
16 TR Y=3204.1321521X 0.998 72.3 7.4 65.3 7.6 71.3 8.5
17 %ﬁ%@ﬁ%?;ﬁiﬁ% Y=2842.155123X 0.998 69.6 7.8 75.6 9.6 66.8 6.4
18 A Y=2155.441121X 0.998 83.6 6.4 87.2 6.4 85.1 4.5
19 T FR et Y=2541.155110X 0.998 85.1 5.6 88.4 3.5 87.6 5.6
20 A A Tk Y=254.511550X 0.998 70.7 7 80.7 2.6 76.5 7.3
21 I 0t i Y=356.514747X 0.998 76.8 4.6 86.6 2.6 77.9 4.5
22 XN i Y=5525.115510X 0.998 85.1 5.6 85.1 4.6 81.2 5.7
23 FH Jie ol Y=3647.441100X 0.998 74.2 5.9 82.2 6.3 70.2 9.6
24 WL 1l Y=17882.1155121X 0.998 80.3 3.2 77.3 2.1 109.5 5.6
25 [LERE Y=87718.2558511X 0.999 92.1 4.6 88.4 1.7 93.4 4.8
26 W ik Y=63005.115054X 0.998 98.6 2.1 90.5 5.9 82.1 7.2
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27 b Y=22854.581101X 0.999 99.4 5.6 92.4 2.6 100.1 4.5
28 FH X B Y=33251.055111X 0.998 72.5 6.4 72.6 4.6 71.1 5.6
29 ey Y=371201.125107X 0.999 81.9 5 87.4 4.5 89.3 2.6
30 T P Y=7164.251580X 0.998 71.5 3.2 773 3 77 3.1
31 KL Y=36471.551741X 0.998 82.1 6.8 75.6 5.4 80.9 5.7
32 HURBHERFN S-HUKAGHE  Y=54158.541148X 0.998 81.3 3.2 77 23 80.2 3.5
33 TR I Y=21620.251201X 0.998 78.6 4.5 76.6 3.6 77.4 4.6
34 T B Y=36520.547412X 0.998 70.6 2.6 73.4 2.8 71.8 2.9
35 ok Y=21882.255417X 0.998 79.3 2.7 82.1 2.1 80.6 3.6
36 AURSR Y=36502.625541*X 0.998 70.4 5.6 69.5 5.4 73.6 5.4
37 Efi Hk Y=8251.665115X 0.998 85.6 1 88.5 2 82.6 2.5
38 MR Y=3366.610216X 0.998 68.2 6.1 64.3 4.5 70.6 5.6
39 P Y=36524.369818X 0.998 81.3 1.2 78.6 2.3 79.1 2.6
40 Mo Y=28423.511410X 0.998 80.5 7.5 82.6 3.6 77.4 3.7
41 3-FEHE T H Y=16842.363841X 0.999 92.1 3.5 90.4 2.1 90.2 3.9
42 LEER TR AT Y=25262.268544X 0.998 85.3 2.2 88.9 32 84.6 3.7
43 SiEE R Y=22584.687410X 0.998 84.6 2.3 85.9 23 80.7 45
44 FR B4 B i Y=6325.510047X 0.998 75.1 5.3 66.6 3.9 77 4.9
45 %ﬁﬁ%gﬁﬁu%};ﬁ%ﬁ Y=7394.418743X 0.998 80.9 3.88 92.8 3.17 95.3 2.54
HA R
46 RIS e Y=2641.512125X 0.998 733 4.04 82 4.12 90.5 3.65
47 WA R Y=4712.474111X 0.998 72.5 7.2 77.4 5.6 81.2 73
£33 MZEMG 47 FRAM R R
Table 3 Average recovery of 47 pesticides in 3 kinds of tea
FFe LR 5251% LIK/% F125/%

1 ZR Tk Y FAms 82.4 79.7 98.7

2 N K ok 72.5 69.2 89.9

3 L 75.4 69.8 72.5

4 PRy 98.2 76.6 83.8

5 Mk 5 R 82.3 71.8 81.5

6 TR 82.4 71.2 93.3

7 ZWR 77.4 83.4 99.1

8 AT Wi A R A TR 84.3 65.1 91.3

9 53 iR 81.2 62.2 90.2

10 Tt 70 61.7 75.4

11 P& 69.1 76.7 84.2

12 WE g 75.3 72.1 88.1

13 WIE W% 1 76.1 71.7 104
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14 ARIEPF 99.4 78.4 110.8
15 e 78.4 64.7 76.3
16 IRFEH R 75.4 70.7 80.4
17 ST R A S R T A R 72.8 64.9 80.2
18 R 88.0 70.8 90.0
19 T et 96.5 82.9 104.8
20 A Ohf ik 80.8 73.4 69.5
21 A 0 i 81.3 77.2 76.7
22 A 91.5 89.4 71.5
23 FH Jhe 1t 77.1 71.8 63.2
24 L 557 1 78.7 77.4 61.9
25 (LR 86.7 81.5 88.3
26 g bk 88.2 77.4 81.9
27 SiERR T 85 91.2 77.6
28 FR 0 B 78.1 82.3 65.1
29 T 81.3 80.6 88.2
30 RN 67.3 67.7 73

31 KL T 78.1 75.7 81.3
32 AR A S-S e 79.8 88.4 84.3
33 K F B 79.7 76.8 77.7
34 T miwk 75.1 74.1 66.6
35 FHRBE 68.2 83.7 77.2
36 AURR 68.3 71.3 64.2
37 B 82 84.3 78.5
38 A 68.2 65.4 77.4
39 AR 74.9 87.4 68.2
40 Lo 713 85.2 75.1
41 3-FE T E L 88.2 92.8 73.1
42 FR BRI AR 90.3 83.4 89.2
43 FH LR 75.8 743 75.1
44 FR R PR 76.3 80.9 62.8
45 SRR e A S T R 66.4 69.0 82.7
46 UK S e 97.9 71.6 104.2
47 A R 84.1 73 113.1

4 LSt

A5 K BB QuEChERS 7 iy w4 B - B,
F LC-MS/MS i Emf Al A5 it 47 Fhofe 245 5% B 11
o 47 FRERAE 1~50 pg/L 15 N HAT B IR G &,
KRB KT 0.995, Jbs/K¥EH 5. 10, 20 pg/kg Hf, 47

FhAR 25 1 BN ZRTE 60%~120%, AHRHATRAEm 2Z/N T 10%.
[EE RO S NI P U i ) | G 8 3 T %
60%~120%, FHER, M7 ENE BT MR
LRI A T, AR T A B ), AR I 2 SR
YRS 1 R B

AT RIE TR0 47 FhAR 255k BRI, SEBLAS
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