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B E: BM &M e SO 6% - 8 BT E 7 (ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MSYMERH 13 P R ER 2RI . BiE HERAS 1% W02
R K I R P H I, 4 g JO/KBRIRBERN | g RALSNERMTIG, Aviefk, E#:28 Waters HSS T3 (2.1 mmx100 mm,
1.8 pm) A EFE 438, FH R EERT 2 mmol/L FR R & /KRN TR S AR BEVEIG, FRICTIE Mm% I & 1, 2R
o WA ARG, BB VL FEAR VS VR - I M G B SR 13 FIURZG7E 0.5~8 ng/ke SERINZMEC R R AP, HHE
FECr BT 0,997, TEREHESIN 0.5.2 F1 5 pg/kg 3 MR BERRZGHRIER, 44 BIAh 63.2%~123.0%, H
PN AR AT VE i 22 (relative standard deviation, RSD)A 0.6%~10.3% (n=6), H ] RSD ¥ 2.8%~13.2% (n=3), E&
MR 0.5 ng/kg, G530 ZJrIkis . AldE . R, FEA T 13 Fhofk 2558 8 i

KB ok RZGERE, W AR O - AR I TR L

Detection of 13 kinds of highly attentive pesticides residues in peach by ultra
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a rapid method for the simultaneous detection of 13 kinds of highly attentive
pesticides residues in peach by ultra performance liquid chromatography-tandem mass spectrometry. Methods The
peach samples were extracted by ultrasonic extraction with acetonitrile containing 1% acetic acid, followed by salting
out with 4 g magnesium sulfate and 1 g sodium chloride without further cleanup, then separated on a Waters HSS T3
(2.1 mmx100 mm, 1.8 pm) column by gradient elution with methanol and 2 mmol/L ammonium formate as mobile
phase, ionized with positive electrospray ionization, detected under multiple reaction monitoring mode, and
quantified with matrix-matched external standard calibration curves. Results There existed good linearities for 13
kinds of pesticides in the concentration range of 0.5-8 pg/kg, with correlation coefficients higher than 0.997. The
average recoveries at three spiked levels of 0.5, 2 and 5 ng/kg in peach ranged from 63.2% to 123.0%, with intra-day
relative standard deviations (RSD) of 0.6%-10.3% (n=6) and inter-day RSD of 2.8%-13.2% (n=3). The limits of
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quantification for all the analytes were 0.5 pg/kg. Conclusion The proposed method is simple, accurate and

sensitive, which is suitable for the detection of 13 kinds of pesticide residues in peach.

KEY WORDS: peach; pesticides residues; ultra performance liquid chromatography-tandem mass spectrometry
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Hk[Prunus persica (L.) Batsch.], Hi TR K&, EIE
WA FE, oA a2 B U ), 7z S
%o AR AE R, A R b By R A UE,
UM AR 2586 0 3, B RGFEE L, BFHTER
ot sk B ) DY, SECOL A R etk B . 3
GB 2763—2019 { £ i & W Z bR il iR 25 o Rsk
FRAE ) HUE T 51 R ZG7ERE b 1 B R ok B R, (HLET X iX
SR 24 10 22 B R PRGN R, BRI R
T BRI B b AR 24 22 5k B A DN kA AL

KT R 2G5% B A r ik R i e %, FH
Atk U8l BE 5 W B 5 (enzyme  linked
immunosorbent assay, ELISA)[Q] LR B Ik (gas
chromatography, GC)™>'0~1 A4 4,33 i 3% 156 1 ¥ (GC-mass
spectrometry, GC-MS)>'2731 3 M €& 33 i 35 B¢ 25 (liquid
chromatography-tandem  mass  spectrometry, LC-MS/
M) 18IS e I T AR DR LA i . R BT
PEoR AR, ITAEARATR] T T Z 0 o (K 2Ly I 4R UG
ML RO, GBI, BOAS B, ST PR I
GARFERKFNFRINL A E . AWFFEE R G HT TR E Bk e 2y
BRERRDL, BEFRIT JLAE B XU W I v Ay R i 13 R
PREGHR R, R FE P A€ IR A5 5y ROROAR (03 - e 0BG o 1%
% (ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS), B ad i Ab %50 Hr S5 8 Fis:
TR BT vk, Bk 13 AR 255k B A0 ik, LA
I JR b I k2 4 DR i D B A A 8 T Bt
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1.1 UE5RF

Acquity H-Class # = 0B A5 . Xevo TQ-XS =
VU TS (X (32 [RIR AR 24 w]); KQ-500DE i 7 I i vk
BRI (L RS /5 1] ); CenLeel6R 25 B0 HLGHI G I 7
Bl AR H); 2K K Direct-Q SUV 4K HL(SE [
2 PR Wy A

. MG (Gigal, TEE B, R H R (o
Eal, S5 Sigma-Aldrich 23 w]); HAthistR ¥ A4 Hrati b
Ve[ 2GS A W) o 13 PR ZGhR RIS (A PR I35 1, JiE ik
JEHR 1000 mg/L, A& A R FRIREE A pr B HifF Wi By Fn b
I SR TR R AT B D) o

BERE G Tl . A5, REAAm)E, HE
SR EHLETRE, Re ABEREZRRE D, Rl
1.2 XWFFE
1.2.1 AR R ELH

S AFEEL 0.5 mL 1 13 R 25 AR, BT 5 mL
FEHA, I EEES, B 10 me/L MRS FRUERE &,
F 4 CURAF. A CIMRAE SET TR AR B, 48 2 (1 2L i
W, 3t 0.22 um EME, & LA 2% B K IR A AR,
BOhl BRI R 0.5, 1, 2. 5. 8 pg/L (IR FIbRHE T 1EE
W, DAz (AR BRAE A, Boml BT 0.5, 1. 2.,
5. 8 pg/kg BYFLTRVCFLARME TAEA .
122 ASara

FREL 10.0 g BEIRAER 50 mL HIES.LEH, A
1%L BRI CIET 20 mL, PR¥% 2 min, AR PR E
15 min, fLA 4 g Ji/K MgSO,4 1 1 g NaCl, $&% 1 min, 7£
5000 t/min AYFEET, B0 5 min, W EZER, o
0.22 pm JEME, HX 20 pL T3, A 980 uL K, 1B
J& LA E o
123 A&k &5 8 BTt 5 4

() BB AR s 4514

Waters Acquity UPLC HSS T3 #(2.1 mmx100 mm,
1.8 um); AEi: 40 °C; #EFEAAFR: 1.0 uL; FEH: 0.4 mL/min;
Bl A 2 mmol/L R RELVE TR, TialiH B o IR, BT
YEWE: 0~0.5 min, 2% B; 0.5~6.0 min, 2%~90% B; 6.0~
8.0 min, 90% B; 8.0~8.01 min, 2% B; 8.01~13.0 min, 2% B,

Q)i A

FH, 5% 2% B T i (electrospray ionization, ESI), IF & ¥
(ESTHYH H#, £ [ N W5 I (multiple reaction monitoring,
MRM)BE, HIBIZEHIE N 5.5 KV, BTN 150 °C,
JRA R THLIE - 600 °C, i ik 1000 Lih, Flifi
MR, T K 0.15 mL/min, HASB0E 1.
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2.1 FRIEEHMHK

I 13 Pl 2R G RIS IR, 1€ ESITAI ESIAR R
PEATHL B IEI, SRR A S i B X, IR e A
BT BREW, 13 MRS Y E SIS T ¥ HA R
UFrma R, PRI SEI R ] ESISRAER i — 8+
B, w8 A e R B, bR
L HEFLH R S8, @7 MRM Jris, 13 RhRRIN R 2511
EAERESHILE 1.
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Table 1 MS parameters of 13 kinds of pesticides
o) e TR Bj‘l‘ﬁﬂ BEeg ¥ FHT HEFL AR Tl f i i
/min (m/z) (m/z) 1A% /eV
1 i 1.02 122.0 59.0/58.0 10/10 18/21
2 M, H ik 4.53 256.1 209.0°/174.9 25/25 12/20
3 g H bk 4.83 223.0 126.0/56.1 30/30 20/15
4 WEIR 5.81 221.0 102.0/93.9 10/10 15/15
5 i i i 5.83 216.2 100.2'/71.2 20/20 16/25
6 SR 6.40 248.1 129.0'/93.0 25/25 15/35
7 WA TR 6.79 200.0 107.0/82.0 25/25 24/24
8 E2 6.84 294.1 70.27/125.1 10/10 20/35
9 SRR 7.16 316.0 247.0°/165.0 5/5 20/25
10 P 0 7.17 292.1 69.97/125.0 18/18 20/30
11 TG A 7.33 308.2 70.17/124.9 30/30 24/40
12 ML Pk AT 1 7.43 388.1 193.9/163.0 25/25 12/25
13 Tk HY P 7.57 406.1 250.9%/187.8 35/35 25/40

AR T

22 BEXHMRK
22.1 &gkt

Xt T Waters Acquity UPLC BEH C;3 (2.1 mmx
100 mm, 1.7 pm) #1 Waters Acquity UPLC HSS T3
(2.1 mmx100 mm, 1.8 pum) 2 FiEa gL X R 2H 43 (1) 43 B 44
R GiREM, # BEH Cy it I, B GYREER
TR 22, IR, VTR, 1 AE B R A R
TRE, MifE HSS T3 A1 b, &5 R 8 RE I 8hr, HA
Y A N B HE, PRI EERE HSS T3 #HAE N AT A
RN e 5
222 AEhtaeyikdE

SRILAREE . ZHEENF LA, LA 2 mmol/L HR%L
IR . 0.1%F BRAKIE WA KA, ELAEAS MR s A IR 2
T, 13 PR R E L. 25 R L, A YA EAER
T SHAHET, #5204 B R AR DL F 2 G sh AR, i ELk
BEMERARAT S, A AL, 5 0.1%F BR/K IR AH L,
JKAHFRBNAHR A 2 mmol/L FF R B K F A, AT el 406
T VA TR I AR A5 T iy 100 04 e 1 R, T O AR BF 5 Sk 4% -
2 mmol/L H FREE KSR AE i sl AH o 8 2o DL A i e T A
¥, 13 P2 B F i s B LA 1.

2.3 RAIRCIBEMAL
231 REREHFHMEAL

ABEFEIE B 13 FhAR 24 5 g v AR M L4
— R R BGH R A RS, L%, 5 3 H R Eh AT

RO E, AR T IR SL iR Ze, DI BERR C G 1R A B
R BT O . & 1%L BRI 2 AR N R B )
FORRIONCR . 0 2 R, & 1%L PRI 2 ISR BUSCR I 2
T 205 o F BRI, 28 00 DGR AN AT 2 49%, 7K
ik HH BRI g TBCRAIR T 59%; F® 1%L BRI Z G TR IRET,
% HARd A M BRI TE 63%L) Lo LSS 1%Lk
B ZNEMERARBUAE R . R, ZERE SR ARBGE R, A
7K MgSO, Fl NaCl 43 HIAFE Ay B K )RR 47 77 £ g B U3,
HAEZ % 30U, BIREA, . K MgSO,. NaCl Ay 5 it He
S 10:4:1,

6.0x106
3 13
4.0x10° +
&
H ]
e 6 7 12
2.0x10° - 81
2 5
ool .ML.ﬁk_ L
0 1 2 3 4 5 6 1 8 9
fisfE]/min
E1 MRMBERT 13 Rl 25 hRiia i m B s T i &1 (0.5 pg/L)

Fig.1 Total ion chromatograms of 13 kinds of pesticides in MRM
mode (0.5 pg/L)



5511 3] fip 35, % HEGRRH GRS -H TR IR 13 R ek 25k 4619

120 AL » LIE(E 1% IR)
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2 2 IO XIBE AN 13 Fhefe 24 ISR 52 (n=3)
Fig.2 Effects of 2 kinds of extraction solvents on the recoveries of 13
kinds of pesticides spiked in peach (n=3)

A AR IUR B R SR I B . —, B R
i BRI, AN BRI B RCR, SRR
AYERERL, FRUEA AR B, g T R A B RI(S . 10,
15, 20 min)Xt HFRAKR Y FRBOSCR IR, 250K, W
15 min F1 20 min B, {REGICR T B 225, BB ELTH
7 5 min 1 10 min, FEICEREHF 15 min 1E 3RS,

BEREARIUS, B BRI 20 pL, JinA 980 pL 4lik, 7
LRI R A R, BEARIE T AR AL 5 i sh A
G LA ARL, AT U6 2 S0 A5 40T B 0 SR AR, T LA
R 8 [ ot BRI T B AR IS 1 T4 -
24 EFRMNSH

B 0.5 pg/kg ML VCRCARAE AR RHERE 04T, [
BRI AE R B 19 0.5 pe/L MV BRI TR IR B R 2
Br, T B ARA 250 TR L (A 2L 5 R0 (matrix

effect, ME)*", 24 ME=1, F/RAAEAERL RN ; ME>1, K
FEJFHESRAN ; ME<1, SHEE Ao . T4 £, 13
Rl A 24 ME 7E 0.72~1.49 Z[a], BEILFXT 13 PR 25777
AN TR 8 1) 5 O 300 (8 2) 0 BROAR I 5 2R FH 25 T DG B o
W -AMRIE I TR B
25 ZMXRAREER

B 1.2.1 R ECHILT i 22 90 565 DU e bR ARG T
WE, PAASAR 25 ik i 0PI TE B (Y )RR BE (X, pg/kg)dFA T
LRVERIA ST, 13 A2 7E 0.5~8 ng/kg JE N AHSE R B0(r)
e 0997 Lib, RS r WEE 2. FEMRJimit of
quantification, LOQ)>R FiM#r [l #4750 0E, ¥4 GB/T
274172017 {CBHEPEE b2 P ki A fIR e FE 5 )
VR J3E RS 2 P8 0K (W S IR VR B, 2 ol v i) 8 ik
PR, S5 BR, 13 FRZ5H LOQ $4 0.5 pg/kg(3E 2), 1&T
F [ GB 2763—2019 & H ARUAH KR 5K
26 BEWRERRBEEE

SR FH 3 T DG P bR M VA TR - AR a8 i, )28 LRk R
Wi 0.5.2 F1 5 pg/ke 3 AN AR PR UEA R, $5IR 1.2.2
123 Pk AT AT AL IRFNI A, S INR BE ik 6 UOPAT,
B E 3 d, THE A K AR X B UE i 2% (relative
standard deviations, RSDs), £ L3R 3, 13 Fife 251K
FCE R 63.2%~123.0%, H P AHXF b 7 i 22 (relative
standard deviation, RSD)>} 0.6%~10.3% (n=6), H [a] RSD ¥
2.8%~13.2% (n=3), M0 E R % 4T, AT H A&
rh 2 5% BR 1) 22 G

2 BHRANLEMSIE. HXREYK. ERYEMESR
Table 2 Linear equations, correlation coefficients (r), MEs and LOQs of 13 kinds of pesticides

& ALYy r ME LOQ/(ng/kg)
% Y=2.48x10*X-6.50x10? 0.9998 1.07 0.5
T AELN Y=5.36x10*X+6.97x10° 0.9999 1.13 0.5
IE HJpk Y=2.86x10°X+1.35x10* 0.9996 0.89 0.5
WBE A Y=3.99x10*X-1.15x10° 0.9998 1.03 0.5
Jigcai Y=4.76x10*X—4.61x10° 0.9998 1.20 0.5
Al Y=9.99x10*X+8.59x10° 0.9997 1.03 0.5
WA Y=1.21x10°X+5.47x10° 0.9998 1.04 0.5
E2 Y=1.39x10°X+8.60x10? 0.9998 1.02 0.5
FogiEald Y=1.06x10°X-3.32x10? 1.0000 0.72 0.5
S Y=4.23x10*X=7.04x10* 0.9999 0.98 0.5
i Y=1.21x10°X-7.19x10° 0.9999 1.07 0.5
L A Pk B i Y=1.62x10°X-4.38x10° 0.9998 1.49 0.5
NN Y=9.67x10*X+5.34x10* 0.9972 1.28 0.5
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Table 3 Average recoveries and relative standard deviations of 13 kinds of pesticides in peach
S TETIRCR /% H N RSD/(%, n=6) H 8] RSD/(%, n=3)
ay
0.5 pg/kg 2 ng/kg 5 ng/kg 0.5 pg/kg 2 ng/kg 5 png/kg 0.5 pg/kg 2 ng/kg 5 png/kg
R 63.2 67.3 70.8 1.9 2.9 0.7 5.7 5.4 8.2
M s bk 81.6 86.9 97.0 75 0.9 1.0 6.2 6.1 42
g o bk 83.7 89.5 100.3 7.3 25 0.6 7.9 2.8 7.3
WEZR R 83.6 86.2 94.7 5.0 4.0 4.6 11.1 4.8 5.0
i i i 87.9 75.7 98.9 3.8 0.6 0.9 10.0 72 43
SR 81.4 90.1 96.3 5.9 35 1.3 8.2 6.7 4.7
B 82.0 86.8 96.8 4.0 5.1 1.4 7.5 6.3 5.4
EZ U 86.1 91.4 98.4 6.0 3.1 2.4 6.0 7.7 58
TR 84.9 93.7 101.8 4.4 3.0 2.2 9.2 5.3 53
SRR 86.6 91.2 98.8 4.4 2.1 3.9 6.5 6.0 4.4
T P 85.8 88.5 98.4 6.7 5.8 10.3 6.3 5.6 4.5
WP Pk TR i 86.8 93.9 100.9 5.6 5.5 1.7 7.7 53 6.0
ZR T A P 101.7 123.0 122.3 49 1.9 9.1 11.1 7.1 13.2

2.7 WMFELLE

XFEE T LR R 25 5% B AT AR B v (3R 4), 5
Ml A L, ARy R T AL BRAR Y AR, TCRT PR, K
MefE e, A . REL & AT PR 255% R A Bl
BT . BARS SCHR121FI[13 107 AR 1L, A7 BeAeil 2 4k
R AT, B E . R R AR
AT T A A

2.8 SERRHEmINE
MR HR T R ATTGIAL T 6 bbkEdh, ATk

HEATINSE, R A E] A AR 2R
3 Zit5itie

AWFSEFFH UPLC-MS/MS HiA, @7 T EREH 13
TR 25 5% BRI J 0T 5 1 o %7 I TTAL BRART A I, AR 22
PRI, MRS, TR R, AR TR AR,
fife e T AL GE )7 R AR AR | RER A IR, FLr ik R
AR RRUE, IE AT ORHEEORR bk 24 5 1 1 s M O
FIER

R4 AFESEMFHENER
Table 4 Comparison of this method with others

HTAL 35 ¥k ioRUDIRZS oz BT ] /min T UG BE /% ERER/(ugkg) KR ZGECRE ik
PRI ELISA >120 3.8~6.7 14 1 [9]
[T 2 GC-MS > 65 2.9~7.1 6~37 14 [12]
TR AH 22 IS OB
ﬁj\ iﬁﬁx% GC-TOF/MS > 40 3.5~22.1 0.1~36.7 25 [13]
V)
QuEChERs UPLC-MS/MS > 150 6.1~7.6 50 3 [14]
AR UPLC-MS/MS ~31 1.0~9.3 0.5 13 YIRS
%= %S\Ciﬁk persica): An asset of medicinal phytochemicals [J]. Int J Res Appl Sci Eng

[1] BENTO C, GONALVES AC, SILVA BM, et al. Peach (Prunus persica):
Phytochemicals and health benefits [J]. Food Rev Int, 2020, (2): 1-32.
[2] KANT R, SHUKLA RK, SHUKLA A. A review on peach (Prunus

Technol, 2018, 6(1): 2186-2199.
[3]1 LI ZX, NIE JY, YAN Z, et al. A monitoring survey and dietary risk
assessment for pesticide residues on peaches in China [J]. Regul Toxicol

Pharm, 2018, 97: 152-162.



551139 )

37, G RSB - BB IAAS I R 13 Bl G TE AR 255k

4621

(4]

[5]

(el

(7]

(8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

BUF K, BR, REEE, 55 B AR BT RO B R R TR I
[7]. A3HrR2E4R, 2019, 38(9): 1066-1072.

LI HF, NIE JY, XU GF, et al. Analysis of pesticide residues in peaches and
their dietary [J]. J Instrum Anal, 2019, 38(9): 1066-1072.

SAMAD A, AKHTAR S, SHAHID MM, et al. Determination of pesticide
residues in peaches by using gas chromatography and mass spectrometric
detection [J]. Int J Environ Anal Chem, 2019, 99(14): 1446-1458.
ALGHARIBEH GR, ALFARARJEH MS. Pesticide residues in fruits and
vegetables
spectrometry [J]. Food Addit Contam B, 2019, 12(1): 65-73.

YASEEN T, SUN DW, PU HB, et al. Detection of omethoate residues in

in Jordan wusing liquid chromatography/tandem mass

peach with surface-enhanced raman spectroscopy [J]. Food Anal Method,
2018, 11(9): 2518-2527.

YASEEN T, PU HB, SUN DW. Fabrication of silver-coated gold
nanoparticles to simultaneously detect multi-class insecticide residues in
peach with SERS technique [J]. Talanta, 2019, 196: 537-545.

RO, ARG, XUBERR. e 4 WD Sy W R 437 70 5 Mk
JRHE IR B )], 2524, 2014, 16(1): 61-65.

ZENG JY, CUI QL, LIU SZ. Determination of fenvalerate residue in peach
by direct competitive enzyme-linked immunosorbent assay [J]. Chin J Pestic
Sci, 2014, 16(1): 61-65.

WA, 5T A EAHZER- AR G Bk o 2 Ah e 24 5% B2 (D).
K EBEFAR, 2018, 20(1): 8-12.

ZHAI SL, ZHANG XF. Determination of multi-pesticide residues in peach
by GC-SPE [J]. J Hengshui Univ, 2018, 20(1): 8-12.

Mg, XIfEHE, REFIS, 5F. SNE e AR A mRAEAk BRI AT
B REE A RBITAL[T]. Rp2E47, 2019, 36(12): 106-113.

LIU X, LIU CD, LU ZQ, et al. Residues and dietary intake risk assessment
of flonicamid and bifenthrin in peach [J]. J Fruit Sci, 2019, 36(12): 106-113.
FXL, e, M, 4F. GC/MS AR MRk 14 Fhagmadii sy
FREAN]. ARZRLE 55, 2016, 37(8): 32-36.

CHEN S, WEN QH, CHEN XM. et al. Determination of 14 pyrethroid
pesticides residue in peach by GC/MS [J]. Pestic Sci Admin, 2016, 37(8):
32-36.
TRy, Bz, XUPTHE, S SO RGBT IHe FTT R i A
BRI 25 FhAR 2558 RR (1], B2, 2015, 36(4): 804-812.

MA ZL, LI LY, LIU XY, et al. Rapid screening of 25 pesticide residues in
peach by gas chromatography-time of flight mass spectrometry [J]. Chin J
Trop Crop, 2015, 36(4): 804-812.

BRAT, SUEMT, XK, % FIH QuECHhERS-JRAH (i #3 I56 iti i I
TERk B SRR R 7], <2, 2020, 59(1): 41-45.

CHEN L, JIA CH, LIU BJ, et al. Determination of glufosinate-ammonium
and its metabolites residues in peach using QuEChERS-liquid
chromatography tandem mass spectrometry [J]. Agrochemicals, 2020, 59(1):
41-45.

EW, HAEE, XK, S JURN R TIAREER A 5 IR T 42 4

[16]

[17]

(18]

[19]

[20]

P, AZy2E243R, 2020, 22(4): 617-626.

WANG Y, SHEN ZH, LIU TF, et al. Safety of nine pesticides commonly
applied to peach tree in the late growth stage [J]. Chin J Pestic Sci, 2020,
22(4): 617-626.

DONG MF, MA L, ZHAN XP, et al. Dissipation rates and residue levels
of diflubenzuron and difenoconazole on peaches and dietary risk
assessment [J]. Regul Toxicol Pharm, 2019, 108: 104447.

XUETE, XUROE, A, A5 RO - A TS A Bk Hh itk
R ik A P W O D1 e % B RTM A[0]. BRACAR 24, 2020, 19(1): 46-49.
LIU QY, LIU YC, DONG FS, et al. Determination of pyraclostrobin and
boscalid residue and dissipation dynamics in peaches using UPLC-MS/MS
[J]. Mod Agrochem, 2020, 19(1): 46-49.

WANR, THERE, FOER%, AF. WOBTIBFRIE Bk = AOR RN 0 R
SAAELT]. B TRGIIAEAR, 2013, 4(1): 94-98.

XU XM, HE HL, LV ML, et al. Distribution of three fungicides in peaches
determined by liquid chromatography—tandem mass spectrometry [J]. J Food
Saf Qual, 2013, 4(1): 94-98.

TREE, FAM, WA, %. QuEChERS-H &= UgUH! (o i- Hi e 5 itk
HNEBR SR 250 AR Z55R B [0]. (@i, 2016, 34(2): 158-164.

ZHANG AZ, WANG QL, CAO LL, et al. Determination of 250 pesticide
residues in vegetables using QuEChERS-ultra performance liquid
chromatography-tandem mass spectrometry [J]. Chin J Chromatogr, 2016,
34(2): 158-164.

B, R, JAIG, 55 B RSO G- BB BTN E RS R 7
U ZE 2558 B (7], i Be =, 2020, 39(9): 76-79.

PIJY, WU D, ZHOU L, et al. Determination of 7 tetracyclines residues in
duck eggs by ultra high performance liquid chromatography-tandem mass
spectrometry [J]. Chin J Anal Lab, 2020, 39(9): 76-79.

The Japan Food Chemical Research Foundation. Maximum residue limits
(MRLs) list of foods [DB/OL].
http://db.ffer.or.jp/front/. [2021-03-15].

agricultural  chemicals in

CGUiE% 3 T4

(TR

il 3, W, TEHARFERER
HE SR .
E-mail: hefang_jzu@163.com

BE&RWK, BIEE, TERRAFEAL
Fomies.
E-mail: ydl_jzu@163.com



