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Abstract : Objective  To develop an ultra performance liquid chromatography — tandem mass spectrometry ( UPLC — MS/MS)
method for the determination of eleven organophosphorus and ten neonicotinoid pesticides in vegetables. Methods Pesticides
in sample were extracted with acetonitrile, cleaned up using a sorbent mixture of magnesium sulfate anhydrous, PSA and Cj;.
The separation was performed on a HSS T3 column. Detection was operated on multiple reaction monitoring scan under positive
electrospray ionization. Matrix — matched external standard calibration curves were used for quantification. Results The linear
rang of calibration curves ranged from 0. 50 — 100 ng/ml. Good linearities (r>0.999) were obtained for all 21 pesticides. The
average recoveries were 76. 0% —119.3% with RSD <10% for all the analytes. The limits of detection and quantification were
0.02 - 1.7 pg/kg and 0. 06 —5. 7 pg/kg, respectively. This method was applied to analyze 76 vegetable samples from market.
Nine target pesticides were detected in 26 samples, with a contents of 0.012 - 3. 16 mg/kg. Conclusion This method is
simple, sensitive, and accurate, and it is suitable for the determination of organophosphorus and neonicotinoid pesticide

residues in vegetables.
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1 #REFEZE

L1 MEL5RXA 1 -Class — Xevo TQ — S # = 50K
AH €1 — H DU AT 5 I BT 1S K H R 4 (Waters, 32
) ;3 —30K .0 HL( Sigma, £2[5] ) ; Vortex Genius 3 5%
el #r (IKA, P8 ) 5 oL 7 RSP (el - 558 2,
Fii ) ; Milli — Q Advantage A10 # 4K AL ( Millipore,,
X)),

11 A ALBERT 10 RO AR s A% R DL 3R 1, BR
P4 UE FHWR HE 1) s o it Ry [T AR b iy 19 Rl R
HOFARE R ORI R 100 pg/ml, W 122435 52
BRHCARA T, ORI ksl LR EL N 5T
Brati Wy B 75 5] Merck 23 6] 5 JG 7K i B2 40 . JC /K B R
B AL R oA al, W A E TN AR AR PSA
(40 ~63 wm) Fl C,q (40 ~63 wm) W [ b 122 3% 525
FHEARA T,
1.2 7%
1.2.1 FEGATAL B RE RO B O, VIR OF 5840
R AR TR M T - 18°C K LAF B R A7 %
Flo MEBRRRIGY TRE G S ¢ FELOE T, A 10 ml
CNEFN 1 R BT A€ 1 min, A 1 g SALEN
4¢ TCIK B i 4 ,/l%ﬁ}%y[:?% I min, 10397 g B 5 min,

1 ml FWEWREREA 150 mg TAKFRREE 50 mg
PSA 150 mg C g (¥ALAE 1 TEWS 1 min, 10 397 ¢ &
L>5 min, H 0. 50 ml L35, B 0. 50 ml 7K R4S
T AL UB R

1.2.2 Al AERRFRIBOCA S HRE FIUR B BE R i
10 mg, CIEH B IFERZE 10 ml, 155 1.0 mg/ml )
FABRAERIR o A3 W — S FE Y 21 F R H R AR
W, CIERRBE BRI E ] 5.0 pe/ml AR FIBRMERR
WL NS B A REAFE) 1.0 pg/ml F10. 1 pg/ml
PRSP, s IR IR 1. 201 b3 15
FIEFIN 11 (v/v) OHE - KBS AR, T8
AFERER A A 0.1 we/ml B9 E] K 5,10 .25
pl; 1.0 pg/ml (FREIE S (10 .20 pl; 5.0 pe/ml IR
BAREATR 10 .20 pl, MG 2 25 pl, FAHAINA
2 LA 975 pl, 15 2 E S 0.50.1.00,2. 50,
5.00.10.0.20.0.50. 0,100 ng/ml {3 5 UC fie b 1 2
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mmol/L LFREE —0. 1% WIRVS W . VEMFEF:0 ~0.5
min,5% Z ;0.5 ~3.0 min,5% ~40% ZJi5;3.0 ~
7.0 min,40% ~95% C M ; PAFF 1.0 min J5 [ 2 9] 4
Fefil, 3% 0.3 ml/min, A3 35 °C, #ERER 2 ul,
1.2.4  JiEAM MR TR EE TR 2R
o7 W AR 2 B IR 150 °C ;B4R HE 2.0 kV;
AR A IR EE 450 °C 3% 900 L/h,

2 & R

2.1 SR B 0.1 peg/ml R HGRE S
VSR, SR P 0 T 5 0 5 =X, 40 % 4 H AR 4 o3 iR A 7
FEES TR 2 6, R4 BuiE S50, i HAs W)
Wi SR BN AL, 21 FPOR ORI BB 7 8 B T
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121 FARHGAY UPLC - MS/MS 244
Table 1 UPLC - MS/MS parameters for 21 pesticides

e A ] BEgr FEF HEFLAL R Tl 45 i
('min) (m/z) (m/z) (V) (eV)
FH JHe ol 1.66 142.0 94.1*,125.1 15 13,13
LT et 1.86 184.0 125.1,143.1° 5 14,6
AR R 2.02 214.0 109.1,183.1° 10 26,10
SRR 3.67 229.9 125.1*,199.0 10 20,9
VNGRS 5.70 230.9 109.1,121.1° 20 27,18
P& 6.20 243.0 97.0,131.0% 21 30,21
CEea T 7.13 261.1 47.0,75.1° 20 28,12
LEES 20 AN 5.00 277.0 153.1,199.1* 12 14,9
R 5.70 292.9 143.1,171.1* 10 17,10
= IR 6.37 314.0 119.1,162.1* 10 33,18
AL 7.73 349.8 97.1%,198.0 10 28,19
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S H DR Ff ] BT TET HEfL R il 4% A
('min) (m/z) (m/z) (V) (eV)

Wk U 2.27 203.1 129.1%,157.2 11 12,8
i U 2.66 271.1 126.1,225.2* 11 29,11
T H 3.05 292.0 181.1,211.1° 11 23,12
I g 3.04 323.0 126.0°, 277.1 11 36,14
WE i i 3.40 250.0 132.0,169.1¢ 25 16,13
QLN 3.55 256. 1 175.1,209.1° 25 19,15
SAEME 3.69 262.0 122.1,181.1° 25 28,14
WE H bk 3.72 223.1 56.2%,126.0 11 15,19
5 Utk 4.16 253.0 90.1,126.1° 11 37,21
WE s Bgb 4.18,4.39 367.0 263.1%, 321.2 11 16, 13
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Fig. 1  Total ion chromatogram of 21 pesticides in brassica

parachinensis
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Fig. 2 The effects of dehydrating agents on recoveries of 21

pesticides

2.4 HEAHKAL JOKBIEREE PSA C, Ml GCB
J& QuEChERS J7 32 H 8 FT A Wz BR300, A3k 3 i Ak
R — R T — PP a2 TR BRI 1 A
T LATR U g FE B R A A AR - AL 150 mg
TC/KBRERE A 25 mg PSA ;B. 150 mg JC/K A FREE 1 50
mg PSA;C. 150 mg JC/KBRFREE .50 mg PSA #1150 mg
Cyg3D. 150 mg To/K B R 8 .50 mg PSA 50 mg C, Fil
5.0 mg GCB, 21 A HAR414r A B .C Fl D ([l %
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o

2.6 HmARaom  FET HR4ERD K,
B W 25 FhvE W e i B BTN, B
FETRE AR AR AL A5 2 A SE U VR R 2SI
W, e B B DE e AR 48, B30 AN
R BN, = 5 5 UG e A o ) 2 kR 7 390 1 o
PRI AR, 21 Bl R ORISR0 R T 5
T ZE R ALY 43 0 R 0.79 ~ 1.04,0.78 ~
1.19.0.80 ~1.24.0.76 ~1.17.,0.61 ~ 1. 15, ¥
Shy 55 B8 AR I L sk, H R DAEESERE (0. 61)
FTHFEBE (0. 68) 7 22 Hh B JL B N fe W B B, W%

AR B 2807 A SR 1) 5 W], >R ] 5 T 5 T ) s oA ity
2.

2.7 GEWAMTEE KEBERAZ SR XTLISEG
HIN S+ ST Z N HE L] 1945 1 2R 90 5 W 53 )
HEREDNZE R B B ) R =F B L ok S bR i
i, DL E PR S 09 8 it B 0 1 AR Mk BEARE 1A 15
FbpiEdh 2, 25 R R, 21 AR R FILE 0.50 ~ 100
ng/ml JEFE N ZMEAROC R EII R T 0.999, FEH %S
1A AR IR AR v TR AR I 2, DA o 1 M
L 3 110 43 B FAAG th BR A E JEBR 21 Fh B AR 5
T S FPSEIh AR R A 0.02 ~ 1.7 pe/kg, & PR
4 0.06 ~5.7 wg/kg,

2.8 MAreDk R EHEE FEFRO HIKNF R
%S PR BIER N 0. 01.,0. 04 0. 16 mg/kg 1)
21 FhAfe 25 1R A An e, % RAR YL AL B ST 2 6 IR
HFREH 53 1) [RTBCRAE 76. 0% ~ 119. 3% 22 Ja] , RSD 7E
0.4% ~9.8% ZI0], Z5 3 W3k 2, MR AR Pk R
U, AT R AR 24 5% B A A K

R2 AFEEEFUH B AR BISCR BORS % (n =6)

Table 2 Mean recoveries and RSDs in different matries (n=6)

it [T (% ) RSD*( % ) IR (% ) RSD" (% ) e (% ) RSD (% )
F fie 94.5~97.1 1.1~3.4 100.3 ~107.7 2.4~3.8 90.5~95.5 3.0~3.5
T PP el 79.0 ~86.6 4.3~5.7 93.1~97.8 3.4~7.3 82.3 ~83.0 4.4~7.2
AR 105.9 ~115.5 0.9~4.3 101.6 ~104.1 2.2~4.4 105.1 ~117.0 4.4~5.8
IR 105.2 ~110.0 1.1~3.6 99.9 ~104.2 3.0~4.3 103.1~113.0 0.5~1.8
7K e ol 111.7 ~114.0 2.0~5.4 102.6 ~109.0 4.1-~5.8 107.0 ~113.0 3.4~9.2
KW 102.0 ~116.0 1.7 ~4.9 100.8 ~110.7 2.2~3.7 95.2 ~114.0 1.6 ~4.5
G EEE 80.5 ~96.0 5.9~8.3 100.3 ~104.8 5.7~8.6 85.0 ~87.2 4.5~5.4
LB AR 103.1~115.0 0.8~5.9 97.5 ~104.5 2.0~2.6 107.4 ~119.3 2.8~4.2
RS RIR N 94.0~110.2 3.4~7.4 80.1 ~105. 1 4.2~6.5 92.0~106.5 3.1~7.1
=R 113.5 ~115.0 5.9~8.1 85.5~101.2 2.0~9.4 106.3 ~112.8 2.7~8.0
AL 84.5~103.0 4.8~5.0 94.5~111.8 3.6~7.9 86.0 ~103.0 5.1~8.9
Wk s e 98.0 ~114.0 0.8~4.5 88.9 ~104.7 3.0~8.5 106.4 ~111.0 1.0~3.5
IE H bk 90.5~99.0 1.9~9.7 101.8 ~105. 1 2.3~4.7 103.5 ~106.0 2.2~4.9
W H Jfi 101.3 ~111.0 2.8~6.8 98.1~104.3 1.4~4.8 109.6 ~115.0 2.2~8.2
5 H ik 77.5 ~100.0 1.6 ~5.7 101.9 ~103.4 3.3~6.5 88.1~112.0 4.7~6.6
i H b 96.0 ~108.0 3.2~6.8 100.5 ~104.9 4.0~9.8 101.0~116.0 3.9~7.4
SEER 103.0 ~114.0 2.5~5.4 93.2 ~102.7 2.0~4.5 112.0 ~113.0 3.0~9.3
s T iz 103.8 ~112.0 0.9~5.1 89.9 ~106.6 2.6~6.5 107.5 ~110.0 4.7~4.9
WE R 103.0 ~ 113.0 2.1~4. 91.1~106.2 2.9~4.4 109.5 ~111.0 3.1~8.0
IR g 106.8 ~114.0 3.1~5.6 98.3 ~106.9 3.4~5.7 108.0 ~115.0 2.4~3.3
IR H g 90.3 ~111.0 1.4~3.5 104.0 ~105.5 2.1~2.8 99.3 ~111.0 1.4~3.7
S3HTH IR (% ) RSDY (% ) B e (% ) RSD® (% )
e 86.7 ~93.0 2.3~6.7 88.6 ~96.0 1.3~4.8
T PP el 80.0 ~83.0 3.1~5.0 76.0 ~80.3 3.2~7.4
AR 96.4 ~117.0 1.7~4.3 100.0 ~106.0 1.9~4.9
SRR 95.3 ~106.0 2.6~4.9 94.4 ~104.0 0.6~7.0
K W B ok 97.9 ~116.0 0.4~6.1 112.5~118.0 2.0~8.4
KL 90.7 ~113.0 3.4~6.0 91.8 ~108.0 2.2~3.2
ka7 78.8 ~99.0 2.8~8.3 84.0~90.1 3.1~7.4
LR 98.5 ~118.0 2.0~5.1 94.2 ~110.0 1.2~6.3
R RIR N 93.0~102.3 5.7~7.4 97.5~99.6 5.6~8.3
=R 97.2 ~112.0 3.5~5.0 113.8 ~117.3 3.7~5.3
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Lo i) IR (% ) RSD (% ) I (% ) RSD*( % )
Hp 83.1~109.0 5.5~9.2 79.0~93.0 1.8 ~4.8
Wk s 103.8 ~110.0 4.2 ~4.7 108.3 ~118.0 0.8~4.4
WE b 79.5 ~108.0 1.8~5.2 90.0 ~102.0 2.2-~4.8
5 1 1 82.9 ~104.0 5.6~7.8 93.0 ~109.5 2.9~8.9
5 H ik 78.8 ~107.0 1.3~5.1 84.3 ~112.0 3.6~7.7
i QN 100.8 ~113.0 3.3~6.4 92.0~116.0 0.7~6.2
SHE 94.8 ~109.0 2.5~6.3 106.3 ~118.0 3.1~4.4
I E HUE 97.8 ~114.0 0.8~9.3 105.8 ~116.0 3.2~7.1
g g 95.4 ~107.5 2.7~6.4 97.5 ~111.0 2.6~5.4
PR RE 95.8 ~118.0 2.0~4.4 105.6 ~111.0 3.0~3.5
R H g 93.1~110.0 1.4~4.7 84.0~99.0 2.0~3.8

T a fRER0 b URFIR, c RF T, d KT e URE,

2.9 Hmalg X ATREN 76 4k Sk Tl
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XSGR LA B 14 5 M, 7 [0 A0 256 i 2 G 000 22 5K 174 iy 2
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AR PR 00 32 ST oV Bk B3 o i — ST
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R, BT AR BT HE T AR ELAN A B B, AR SE R
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B —— B 3 T M 2 AR YD S B, ] 4% BEAE i 2 2 Pk
TEAQ R 1) 0 2 1R B ] S i 28
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