#5124 5 16 1] B 2 4 o iR A A Vol. 12 No. 16
2021 4 8 f Journal of Food Safety and Quality Aug. , 2021

PRiME-HLB i
43

o, BER, BKE, AR
(TR B RL2E 5 A BRSTAE A |, #RHN 450002)

8 =: B @R T PRIME-HLB A 5 RORAH (15 - 50 IR ST 10 G B2 v 43 FAR 2558 8 1) 40H7 O i
i PRI 10 g B Sbe b (FI LA  BOUI E ZOBUR AR 22 SR A 1 5), LLZNIE iR, A QUEChERS
4 g ToK MgSO4. 1 gNaCl, 0.5 g FrBEMRE M. 1 g FrEmRENIEFT 20, R PRIME-HLB & Af/ME 4
TALl, 58 RORAR G5 - R ERFUSBORTE ], SCBisR b 2R 2558 B i ATl € . 455 PRIME-HLB ]
FH/INEE REAS A 28R AR SR i vh SR 2R SR O AR 25 5% B R U A5, e 70% B9 R 25105 W) T 58 3 ST
43 R 53 F1E 5~200 pg/L (5 e FEVE IR A RAFIGLRIER R, HCRE(A)IRT 0.993; 7ESBRFE S,
H AR ETSCE A 55%~122%, FIXTFRIEMm 220 0.2%~19.1%; AR BEBREI/NT 6 pg/kg. i€ T k51
R, WERATEE, BB TR 2R BESE th Z2 Fhoi 24 5% B i viE R I E

X #218: QUEChERS; PRIME-HLB; Biisi; 8 m8ci (- i e vk, K255k M

Determination of 43 kinds of pesticide residues in vegetables by ultra
performance liquid chromatography-tandem mass
spectrometry based on PRIME-HLB

DU Rui, GAO Hai-Dong, GAO Huo-Liang, WAN Li-Bin"

(Henan Commerce Science Institute Co., Ltd., Zhengzhou 450002, China)

ABSTRACT: Objective To establish a method for the determination of 43 kinds of pesticide residues in
vegetables by ultra performance liquid chromatography-tandem mass spectrometry based on PRiME-HLB.
Methods The 10 g of vegetable samples (tomato, cucumber, spinach, red pepper, ginger, leek, onion, potato)
were weighed and extracted with QuUEChERS salt (4 g anhydrous MgSO,, 1 g NaCl, 0.5 g disodium hydrogen
citrate, 1 g sodium citrate) in acetonitrile as solvent. Using PRIME-HLB solid phase small column without
activation purification, combined with ultra performance liquid chromatography-tandem mass spectrometry, the
determination of multiple pesticide residues in vegetables was realized. Results PRiME-HLB solid phase
column could effectively reduce the influence of complex matrix on the detection of pesticide residues in
vegetable samples, and 70% of pesticide compounds belonged to weak matrix effect. The 43 kinds of pesticide

molecules showed good linear relationships in the mass concentration range of 5-200 pg/L, and the correlation
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coefficients (r?) were all greater than 0.993. The recoveries were 55%—122% and the relative standard deviations

were 0.2%—-17.0%. The minimum limits of quantification were all less than 6 pg/kg. Conclusion This method is

sensitive, accurate and reliable, and consequently has a great application for the determination of multiple

pesticide residues in different kinds of vegetables.

KEY WORDS: QuEChERS; PRiIME-HLB; vegetables; ultra performance liquid chromatography-tandem mass

spectrometry; pesticide residues

0 51 B

g E R R, R ZRE S TR R, AT
SE R . i T 2 0k R 2 4T A U A
FEAERZINGAME LG, 1 g h e 24 1 5k 7 i
bro HAT, FEA 255 AR HE 24 NY/T 761—2008

CHSRAUKR A IBE . AL IR B 48R 2 2 R

R ZZ IR IE ) , GB/T 20769—2008 (KR FIEHE
e 450 FhAe 24 oA AL A L AR B B E M -
BTk ) LK GB 23200 R5IRHE,

A 25 5% BE A I A Jr 9 B SOME (85 5 (gas - chrom
atography, GC)'? | ¥ # 4 i} % (liquid chromatography,
LO)PH, SAHE - ik (gas chromatography-mass spectro
metry, GC-MS)™ | ¥ €63t (liquid chromatography
-mass spectrometry, LC-MS) 81, (@ 3 ) 4 25 Fh 25 8 —
55 HEEBEMEE R, GC-MS G H a1/, #dE
WA, KRS Y, LC-MS 2 HAT ML, 5%
S A 2k B AORE AL VR R R AT . A
AL % QUEChERS $AR1214 . Hidh QUECHERS i
BB, BHLIEFNERER/D, 1T AR SCE 2 R A 255k
B3 #0313 H QuEChERS RifAb3iy B C I AR 22
EEEZRMARAES . BRids LR AT/ KB
QuEChERS 7 bR SRR [R], [HIEORF RS 22 SRR,
X2 R AL QUEChERS j g fb P REAS AARIE], M
T S HAR 205k BRI 25 5 5 22 N5 o TEBR SR 24 5% AN i
3% 1, QUEChERS 7 MG K S E R M. e 25k
For ISk A e, ARG S 0 2 T A R DA % H BRI ) 54
PR T B BES S MR ) QuEChERS 20, iX2xHa ke
M55 B A LA BRI AT . PRIME-HLB [E AH/ M —
T 784 174 J R A R B 510, R A A 280 O A s o B S A
REWI, BEARRE S BE BRI A5 R T4 Rl B X = —
FE MW RE T, B T 28R BRI i AR rh AR S R AL
TP H, AR SCEkERTE PRIME-HLB 7ES: SR i h
ARZGHR BRI AN o 45T PRIME-HLB L5 AE M SE gk
AEJ), AWFTERH EN15662 2104 ¢ oK MgSO,4. 1 g

Bi
(4

NaCl., 0.5 g FriEIRA 4. | g FriEmah 2ot i, i
PRIME-HLB [EAH/MEXTE 243 b4 T oeid g, Sim
WO A {8, 3% - 58 156 BT 1% (ultra performance liquid chromato
graphy-tandem mass spectrometry, UPLC-MS/MS)$ A8k,
N T[RRI R S 43 FhR255% 88 1 ik, TR
Z AR 255% B P R i Ay, FLAESH QUEChERS f—#hJy
PANTE, ARG IR 1HEE S %
1 #R5R*®
1.1 &, R RXF

Agilent1290-6460 A /=5 AR AR {61 - — T PO AR AT 5 %
SRS AN (36 LR RHE A w]); 293l Y25 BRI RAY
Vortex Genius 3 #Y J4 i€ ¥k ¥ #% (1 IKA 2 F);
CR22N/CR2IN & % VR L HL(H 4 H 372 5 7); Oasis
PRiME-HLB (3 mL/60 mg, 3% [E WATERS 7 Al );
QuEChERS J7iEHI[EN 15662 ¥, ZEHUAL(MS-NMS5050):
4 ¢ MgSO, (Ji7/K). 1 gNaCl, 0.5 g FrEERRE 4. 1 g#7
BERRAN]. WHLE[(EN 15662 ¥, (15 mL, MS-9PA1210):
150 mg PSA+150 mg C;s+900 mg MgSO,). £ &1Lk E
(graphitized carbon black, GCB)]Gt B A F]);, HZR. H
B, 0. WlR . HIRE (e ikal, f5E Merck A Al); Rk
TRAR(10 pg/mL, KEEBT/REERHE A BRA F).
1.2 {USEITIEEH
1.2.1 &A8 &5t

Endeavors Cg (4755 (2.1 mmx100 mm, 1.8um); #E#f
KRR 5 uL; WiE 0.3 mL/min; A1 35 °C; WzhiH A
5 mmol/L F R /K IE IR (& 0.1%H iR, V:V), Tz B N2
(& 0.1%H R, V:V); BEEEBEME, BEMLZ%HF: 0~2.0 min, 10%
B; 2.0~8.0 min, 10%~60% B; 8.0~15.0 min, 60%~100% B;
15.0~17.0 min, 100% B.
122 JRigsH

LI 55 281U, IE 2 F 434 (electrospray ion source,
ESI); AR 350 °C; FHEAR A 12 L/min; k4%
35 psi; BYIEHLE 4000 V; 2 J 0 Wizt 43 Rk 2 i
WESHILE 1.
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Table 1 MS parameters of 43 kinda of pesticide

12 BEBS T (m/2) FETm/z) RS R/ V Tl e/ V
1o Kk, 116 89%, 70 80 5,5
3B 238 163*, 181 80 10,5
B 2 A R 895.5 751.3% 449.2 190 45,50
fEs B 279 169.1%, 247 120 15, 10
Mk H e 256.1 209.1%, 175.1 80 10, 10
SRR 373 302.9%, 345 120 15, 10
ikl R 365 309%, 147 95 7,25
[ 221 145%, 109 120 15,15
WE H bk 2232 126*, 56 120 15,15
A 350 198*, 79 100 20, 35
X B 292 236*, 264 120 10, 5
ZHR 192.1 160.1%*, 132.1 80 15,20
R 282 212%, 194 80 5,15
TR 305 169.1%,153.2 160 20, 20
TRA B 368.1 182%, 322 80 10,5
FRRE IR 540 383*, 158.2 120 15,15
TR 284 256%, 67 120 15,30
PP 4 2 BT 4 T 2R iR 3k 886.7 158.2*, 126.1 150 40, 40
P 142.1 94%*, 125 100 15,10
FR 261 75%,199 80 10,5
FH L S 354.1 312%, 253 120 13, 14
A2 202.1 145.1*%,127.1 80 10,5
R 5% g 350.2 125.2%,97.2 120 5,20
5 E B 2223 165.1%, 123.1 120 20, 20
SRR 230 199%, 171 80 5,10
TP 331 127.1*, 99 80 5,10
I A 1z 376.1 308*, 266 80 10, 10
% A TR 404 372%, 344.1 120 10, 15
W 200.2 107*, 183.1 120 25,25
DES 163 106%, 88 80 5,5
BE R 292.1 211.2%,181.1 80 10, 20
=R 314.1 162.1*, 286 120 20, 10
= 294.2 69*, 197.1 100 20, 15
R B 278 246%, 125 100 15,15
K I B 312 270%*, 236 100 9,9
Tofs KN, 223 148*, 86 110 5,15
Tofs K AV R 207 132%*, 89 80 5,5
I T e 388.1 165.1%,301.1 120 25,20
R 299 77%, 129 80 20, 10
S e T 318 160%, 133 80 10, 35
FURSR 214 125%, 183 80 20,5
T P i 184 143%*, 125 380 5,10
SR 330 288*, 245 120 10, 10

g BT

1.3 HmATRLE HEIER (4 g ok MgSO,. 1 g NaCl, 0.5 g PP — 4.
FRIR 10.00 ¢ #FRES T 50 mL 8080, A 1 g FPAEIREN), IRIENRT% S min, 7000 r/min T B0 5 min, B F
10 mL -18 °CHIZJIE, WRFENRT 3 min, A QUEChERS 7 T 3 mL, £ PRIME-HLB H:fiGifhigefl, S b4t 0.22 um
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AP IE . QUECKERS BHEAL(EN 15662 32, 15 mL, 14k
£U(PAS+C1) /3 HIAIA 50 mg GCB (PAS+C5+GCB), 50 mg
GCB+1.5 mL H ZE(PAS+C g+GCB+HI %), B .05 Fis
6 mL, 435IIAZ] 3 Fug b b, WREdR% S min, 7000 r/min
B0 S min, _FIERGL 0.22 pm AP,

2 HERE5HR

21 FHERHMK

£ LC-MS/MS kil 4 2t e, A6r 25 5 i) i Pk
o5 BN G AR P I T I sE e . AWESE L2 1k
HoRFE, MEPIAWE R 50 ngke KIRZDF, 20
BEBEE SR T AN Ak 38 5 SR8 35 r o 245 % 1 46 I 1) 5%
T 3 LB SR i e AN ) Jr eI 2 I 1 7 T 68, % B,
% PRIME-HLB . PSA+C,5+GCB Fl PSA+Cg+GCB+HI 2t
3 For b2 B R R AR, BohIRaE . T
SR PSAHC g L2 SRR S A T (0 B B A

TCHE AR I R 43 42 245 1 T S AR X A1, X
B B 2% (RE S SR TR 2 T BRI AR 245 53 1R
Tk Ry, AL 4 Fhd I R 21 Ry IRl
¥, 7F QUEChERS bl FEH, GCB REA S22 B il 2 5
R | 2 bR EESE R LA Y5 {H GCB 4
W BAT R AP 25k s n 2w R), S 5s
A IR IR T 45 A0 B AL A BRI v B A . R B A
GCB W [RIE, ZMA—E R, MIMFEILGCB X2
SR . PRIME-HLB #u i fbidefb R BE eI AN (L BE
BABEROR . BIRE T, BXPFrgsim s
TREER R M I . DR P IR R IS5 4 1) 22 1A 2R Ry 48,
T AR L BICR Ry 72%, SR PSA+C 5+GCB R4 WLt
F AL H B R 55%, RAR A 3 Fingrie 72Ut H(m
WCRIGTE 80% 22 o

TESZBRRE S AR 25 5% A L FR NI R R ERZE MY
R E R AR, I I RS W RS d AN ] .
B, & SEFR AR R = . X B AR M e BE T 55
TSRS A RTAL BT U A T . 54 4AY QUEChERS
H AL B AR A, PRIME-HLB i fbidr b/ ME IR VR, BE
AL R Z RGP E 20, I AR TR 5+
B [T SRS SOASBIFST 4% PRIME-HLB #03% Ak b /v
2.2 EFRMBITEN

LAV (matrix effects, ME)JEH AT A, &
B B AR AN A5 53558 B 5 o 7 LC-MS/MS A5l i A
TEBFIRAL L B 25, HAR R A S 24 AL = SOy o B
EEFTRIA, ST ERY N E B LR, g B i
YIRIME S, BRI 4t SRR R P02 AR SR AL R DL i
FLERIRER LR, FHRAARIA ME:

ME(%) = [(%) - 1] * 100
S kg SRR 2R3, Ky R R bR v 2 Rl

WH | ME | <10%R, 0y T IZBSARZ; 10%
< I ME | <20%0F, fFAESISEAN; | ME | =20%HT,
FEAESRIE TN,

ME 1 AT IE S, KA PRIME-HLB A/ M4 8
FORFIBEERE S, e, UL, 3K, LG, 80%
VL F AR 2 B SR A AE PTHeSZ T (| ME | < 20%), 7
IR, AESE . AL ZEAEBSRILT, 70% 4R 2 1 SL R
WAZE AT B2 TE N (| ME | < 20%). XF T52 5050 i
g2y, LGB YA RIS R, Bk, RA
PRiIME-HLB 4L AF §h, SR 2 e il b v A il 2 i
A L A ARSI R

EEME=20%
10%<ME=<20%

0,
100 [HME=10%

b8 AR R S AEAR - o [ R
BESEAA

B R Rl SR AL B
Fig.1 Matrix effects of different vegetables

23 FEFER

FH 20 e il B R 5.10,20 .50, 100,200 pg/L
PR G b e AR IS W, DU B8 0T AU A bR, i
RO AR AR E TAERR LR . 255 R0, MK m
&5 43 FhARZETE 5~200 pg/L ¥R EE TG I Rk &R, A
KR P HRT 0.993, Ltk R R R B P Wk 2.
PL 3 545 T e (S/N=3)XF I 4 5 B4R 4 7 Bk 10 46 H BR
(limit of detection, LOD), LA 10 1% M b (S/N=10)%7 Jij {4
R 7 B9 1 B (limit of quantitation, LOQ), PH L.
i LA, L GAF 8 FhSLBRAE S, ) A A B A Mk
£k 20, 50, 100 pg/kg MU ZypRiES . S5 R EM, 43
AR 25 IR [BISCRAE 55%~122%30 [l HE s v i 22
(relative standard deviation, RSD) (n=6)"4 0.2%~19.1%.
FrE AL EEREA/NT 6 ngkg, 6 B NG HEGR
PR 2K .
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