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Rapid screening of pesticide residues of vegetables in circulation in Shanghai
by orbitrap high resolution mass spectrometry
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(1. Shanghai Institute of Quality Inspection and Technical Research, National Institute of Quality Inspection and Research
on Product in Shanghai, Shanghai 200233, China; 2. School of Biotechnology, East China University of Science and
Technology, Shanghai 200237, China)

ABSTRACT: Objective To establish a rapid method for screening pesticide residues in vegetables by orbitrap high
resolution mass spectrometry. Methods Vegetable samples were purified by QUEChERS method, 809 kinds of
pesticides could be quickly and non-targeted screened by orbitrap high resolution mass spectrometry. Results The
screening detection limit (SDL) of 62 kinds of positive pesticides was 0.005-0.010 mg/kg, and the limits of
quantitation (LOQ) were 0.01 mg/kg. The linear range was 10.0-200.0 pg/L, the linear correlation coefficients (r?)
were 0.9917-0.9997, the intra-day precisions were 2.77%-6.98% (n=5), and the inter-day precisions were
4.82%-10.8% (n=5). The 62 kinds of pesticides were detected in 200 samples, and there were 28 unqualified samples
with the unqualified rate was 14.0%. The unqualified situation of cowpea was more prominent, and the unqualified

samples were 22 batches, the main unqualified items were cyromazine and clothianidin. Conclusion The method
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has the advantages of rapid screening, high accuracy and high analytical throughput. It can realize the non-targeted

rapid screening of 809 kinds of pesticides in vegetables without standard substances, which can provide support for

the risk monitoring and quality control of pesticide residues in vegetables.
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AHIF Y 3 T R B A 25 % B A AR R ) QuEChERS
B ST FE T 5 R A AR 2 T AR, PR T T
IR 200 SEUHE AL S AR 2558 B 0 AR, BN
it 28 B ARG B M A KU PP 45 TR S

1 MR5ERE

1.1 #R5EHE
NG . ZRROTR ., W (EiEa, 36 E PR /KRB
NFED; BR ., ZBRE e, E2y5 iRm0 A R A

#]); QUEChERS [EAHFERUEL f1[4 g JoKBRRREE, 1 g FAL4A,
0.5 g FriEIR 4N, 1 g FPIFIREN, i SLiRHL ()4 M
A WELERE(13 mmx0.22 pm, AL, bR
HRRAHED; HAE LS B NARER(1000 mg/L, 1FCEE R
F1). 62 Flrfe 245 FREE R (100 mg/L, F RSS2 5 MRk
TSR A B A FD) .

BREREER B RIET 25Ty BT . B &
A, UGS, . U, MR 4 M, &
50 vk, 3L 200 k.

1.2 UFE5EF

UPLC-Q/Orbitrap MS F i 5B AR 13 - PUAR T/
Y E B o R FHAY . GC-Orbitrap MS M (4 31%- 75
SAPRFERC Y . Thermo Accucore VDX {Ai4:(100 mmx
2.1 mm, 2.6 pm). TG-5Sil MS @ i%+:(30 m=0.25 mm,
0.25 pm)(EEFEER G /REHE A WD), PL2002 4347 K
(F6J% 0.01 g, ¥t Metter Toledo 23 #]); Reax Control &
JiE s % #5 (75 = Heidolph /A wl); Centrifuge 5804 B5.0vl
(1% [# Eppendorf 23 7).

1.3 XWFE
1.3.1 #H &ALk

B SR T A ) 25 AR AT AL HE4% IR GB 23200.113—2018
CEMZEEZRME YRR 208 Fik 2y &I
FRGHP 5% BRI SO g - S B ) 1 6.1 AN
7.1.1 & GB 23200.121—2021 { &t Z & E ZhrdE HY
PEPE A b 331 Fiofe 25 2 FLAR I 5% B3 e Y AH
k- B R ) 0 6.1 A 7.1 HEAT, TR SR
QuEChERS .,

132 RBHAEAEE-WHAT/HHE A S > H R
ok

{4384 Thermo Accucore VDX f8i5%41:(100 mmx=2.1 mm,
2.6 um); PEREE: 5 pL; AER: 30°C; FishMH A: 5 mmol ZBRER
0.1%F MUK IEW; W BhAH B: 5 mmol R %k 0.1% TP iR FH s
W B VEME AR 0~4.0 min, 0~20% B; 4.0~5.5 min,
20%~40% B; 5.5~10.5 min, 40%~100% B; 10.5~12.9 min,
100% B; 12.9~15.0 min, 100%~0% B.

B FUE: HLEZE B 7 (electrospray ionization, ESI);
i IE 6 T RBHIHE, Full MS/dd MS? #5528 Himg
FHE: EEF3.0kV, BT 3.1kV; B FREE: 325°C;
B : 40 arb; BNV E: 10 arb; BV RIRE:
350°C,
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133 AARE#-FH o Pk %k

{4,384 TG-5Sil MS (30 m=0.25 mm, 0.25 pm); F:i:
40°CH#4%F 1.5 min, LA 25°C/min F+% 90°C, f#4F 1.5 min, DA
25°C/min F+ £ 180°C, {##¥F 1.5 min, L 5°C/min F} % 280°C,
FELL 10°C/min FFZE 300°C, 45 5 min; B HAIEA,
W% 1.2 mL/min; #EEEREE: 300°C; PEAER: 1 ul; PERE
Ji3 ARIERE .

B 378 (electron ionization, EI), 70 eV;
B URIREE: 280°C; fEHIZRIRIE: 260°C; HIAER: 5 min;
i Rt
134 AR iEdL

TRAPRUER (1 mg/L): 43 HIWEL 100 pL A 25 bR
(100 mg/L) % 10 mL #5EHH, T Z MR £ IR DE R 80K
AR 038 - DU A% AT/ E 37 B0 IE B e e B B3 % (ultra
performance liquid chromatography-quadrupole/orbitrap high
resolution mass spectrometry, UPLC-Q/Orbitrap MS)H H Z.

FERVERZZE . IRGIRERBOEDE 0~4°CIRTF, A5
Mi14H.

WARAR: AL B WA 2R BRI R 5 mg/L
HINFRE

TR A AR TR WO — 2 B IR A b6
HEVR W, BT 2. 215 (UPLC-Q/Orbitrap MS H I Z &
FEZFR A R RN 0.01, 0.02, 0.05, 0.10, 0.20 mg/L
AIPRIEE ARV . 25 FBEBUA AW, LA 20 pl N
PRI, J0 A 1 mL ESARbRE TR, il L
i, HEASCERINE
135 RWAEZDW

B A H AR AR 24 1) (0385 0 O T O [ 5 o 3
WA ) (R PR ESF [ (R AR XOS UR 22 I FE+2.5% 2 N, — i e
AT BRSSO B ZE N T 5 ppm, RIS RE R BT
FRORG B i K 22 1/ T 10 ppm.

UPLC-Q/Orbitrap MS R FAMRE G, M-
43 ¥ i 3% 15 (gas  chromatography-orbitrap high resolution
mass spectrometry, GC-Orbitrap MS)>K FHINbrikE &, K
25 Bk 14 T BEURT AR ) 7 i 8 W TR AR A U AR A A
By AR ZA R TR V5 VI R N b o R B 1Y (B
e, ZeibriE L.

1.4 HUEEAIE

fiiF] Thermo Xcalibur 4.5 F-REEFEMMEE . UPLC-Q/
Orbitrap MS il mz Vault 2.3 #4227 8%, GC-Orbitrap MS
{#iFH TraceFinder 5.1 KRG RUNRER Y B . R2etE
A A B E 202K F TraceFinder 5.1 #fF

2 HER5HH

2.1 SNPFRIEERGERE
ASHIFFE A AR 245 58 T 5E i 1 105 823 SR A AR e

Al HEREI E | ALER S E BRI SR, SEAE S GB
27632021 M B & ERRHE BRP AR KEHER
). GB2763.1—2022 (& E AR E i 2,4-
TS 112 FiR AR KREARE ). GB
23200.113—2018 { & & E bRl HP IR+
208 Fhfe 24 K AR 58 B8 1 I E SR - TS B
). GB 23200.121—2021 } GB/T 20769—2008 { 7k
BB 450 PR 25 A AL M ER B B IE W
AH S-S ) W R AR, IR Y, s
809 R ZGib & W . S REER I X T AR 25 5% B8 4 BT i S it
Pl Ry vk o R UL, AR g i AR 25 B E b, A5k 2y
JE T IRORG 0 A0 25 /N T S5 ppm, SR 2N
B 2~3 NETE T, BT ORI T U 22 /N
10 ppm,

LT LA E8E)EE, i TraceFinder Sk 44 57 & 1 i A
Tk, BE LR BT AR 250 R PR RV R 2% . W
FRUSAA | TR 22 0 5 B Ot 22 M BUAE T B, 4 A Tdentify 5
Ao [ GB 23200 5145 HE W K A 25 A AT UL 15 85 5%
TR R AR, T AR BRAE A, A S Y O A 1k
B UF AL X 1% R AR E (AR 2GR A bR eV T o i 2 )y 1%
P38 UE R B 25 VIS SBOMAR ik 647, EARRZATE 95%H)
PSS RTRE 0 bR ik B SR iR 24 11 7 25 P (screening
detection limit, SDL), B ®] # 3Z 09 1% A ¥ = Wi/ F
5% ARIFSE R ALY 200 HEUCHE S ARAR 62 Rl PH M4k
2y S HAC Y, HAE- LA B WARM MR BT . g
SROLIHA BRI 1. 62 FA2(0.1 mg/L) g F2 IR (5
TR 1,

22 ZMSeE. EERSHEEE

X ACHIEGE vk R I B AR 2, SR 28 11 3k o 4 B
BC AR WL, PSR Iy AN TR 43 B0 N A s R AR i
bRl 2 . RAZETE 10.0~200.0 pg/L 5 v J3 78 B Y
RME R, RPEASEREL()FE 0.9917~0.9997 Zfa], W&
2, ARG BT RECE A A HEE AT, BRI
I SRR MR B AR AR,  PRLIHCR TS M L ek SO it PR
(limits of quantitation, LOQ)"!, ASHIF5 A i £ fet AT B o5
YERE TR, 62 Fifezy R A e BRI 0.01 me/kg, Wi
& GB 23200 ZRAIGRHERZER, BT 0L ERIZHEE S P S
ARSI S 5 FObR HE 7 1 B A2 B9 QUEChERS A il A Ak L5 7
A R 38 FO M

DLEE SR NFREE AH(0.02 me/ke) WG #2804, H
UK 38 B N IZ IR OB SEERE 5 K, A RZGMY R Bk E
SEYS4E K AR X BRI 22 (relative standard deviation, RSD),
H P RSD 4 2.77%~6.98%. H [BI4E % BE Az v A K 5
— IR, ELRME S d, TFEEA VR 1 T R V- 25 {H ) RSD,
H ] RSD 2 4.82%~10.8%. X k%55 R1T .
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Table 1 Retention times, mass spectrum parameters and screening detection limits of internal standard and pesticide compounds
5 AW CAS 5 4= INE YIRS %%Eﬁ@ LT FERERT SDL/(mg/kg)
/min (m'2) (mvz)
1 BEHK  135410-20-7 CyoH,,CIN, UPLC-Q/Orbitrap MS ~ 6.71 223.0745 126'09109(5)’322'39996’ 0.005
2 BATAEE  131860-33-8 CaoH7N;05 UPLC-Q/Orbitrap MS ~ 9.19 404.1241 372‘0937484?’1(3)52'707949’ 0.005
3 BORMFEE  149877-41-8 C17H20N,05 UPLC-Q/Orbitrap MS ~ 9.61 301.15467 170'09165433' 6223809134’ 0.005
4 WEBERE  188425-85-6  CisH;,CLN,O  UPLC-Q/Orbitrap MS  9.36 343.03994 307'06133297_’9;;;'70865 % 0.005
5 %;E?;m 500008-45-7  CysH4BrCLNsO, UPLC-Q/Orbitrap MS ~ 9.28 481.97807 283'92129(28_63(5)2'293587’ 0.010
6 WEMEE  210880-92-5  CeHsCIN;O,S  UPLC-Q/Orbitrap MS  6.14 250.0159 13§ ‘9?2320, 5‘412340168’ 0.005
7 BURHEEE 736994-63-1  CioH4BrCINGO, UPLC-Q/Orbitrap MS ~ 8.41 473.01229 283'9?;3% 0157276'0085’ 0.010
8 SAEME 120116-88-3  C3H;3CIN,O,S  UPLC-Q/Orbitrap MS  9.78 325.05205 108'0111536%2%'104013’ 0.005
26.83,
9 WA 68359375 CuMWCLFNO;  GC-OmbimapMs 5702 20606006 7O ORITOR o010
2724
27.44,
10 SUEGEER Y 52315-07-8 CaH}oCLLNO; GC-Orbitrap MS ;Z;’g Malald4 76 127‘03116%8.6(1)2?600768’ 0.010
28.17
11 FFAMEE  94361-06-5 CisHisCIN;O  UPLC-Q/Orbitrap MS ~ 9.91 292.12112  70.03997, 125.01525 0.005
12 WEEEME 121552-61-2 C14H;sN; UPLC-Q/Orbitrap MS ~ 9.85 226.13387 93'0517139’.(1)23'3078708’ 0.005
13 Rigfe  66215-27-8 CeHioNg GC-Orbitrap MS =~ 13.12 15107271 193 '08186365' 6523'705093’ 0.010
14 ZRHEFIERIE® 119446-68-3  C1oH7CLN;O; GC-Orbitrap MS gg:g;’ 323.02359 2 .02(2)(5);0216769.98129, 0.010
15 PR S 60-51-5 CsH,NO5PS, GC-Orbitrap MS 1231 87.01376 93 .01(1)22?9192247.38166, 0.010
16 WO 110488-70-5  CpHpCINO, — UPLC-Q/Orbitrap MS — 9.38 388.13101 301'°f§gj919i5535462’ 0.005
17 JEEE  83657-24-3 CisHi,CLN;O UPLC-Q/Orbitrap MS  10.38 326.08214 70'03?2;915558527628’ 0.005
18 WeHE 165252-70-0 C-H4N,O; UPLC-Q/Orbitrap MS ~ 3.95 203.11387 129'°§319567§’1é(1)‘9"61 0257, 0.005
FR S S 4
19 BWHEXRHF  137512-74-4 CyoHNO 5 UPLC-Q/Orbitrap MS  10.61 886.53112 15 8'1326698123'265 13, 0.010
[izEaN '
20 ZWEME S 153233-91-1 Cy HysFoNO, GC-Orbitrap MS ~ 23.59 141.01479 204'133%%1.’”15; '5”186’ 0.005
21 WEMEEERD 131807-57-3 Ca,HisN,0, UPLC-Q/Orbitrap MS  10.44 37513303 2381 1(9)(3)_66 537331'1441’ 0.010
22 WIFHEE  39515-41-8 CyH,3NO; UPLC-Q/Orbitrap MS  11.03 350.17507 69'069987§1é?? 809609’ 0.010
23 IR 55-38-9 C1oH,505PS, GC-Orbitrap MS 15.79 278.01953 124'98214656'6;23201404’ 0.010
24 fEBHEEA  3761-41-9 C1oH;504PS, GC-OrbitrapMS ~ 20.05 278.99091 124'981230; ’9;22498276’ 0.010
25 fEEREEEN 3761-42-0 C1oH,505PS, GC-Orbitrap MS 20.20 310.00931 136‘03‘7%.39’91423‘298203’ 0.010
26 WEIE 131341861 CLHFN,O; GC-Orbitrap MS 1844 248.03812 154.05118827.2) iégéo‘m& 0.010
27 LB 123572-88-3  Cp7HnCIN;O,  UPLC-Q/Orbitrap MS — 9.47 382.97271 172'95154545_ ,9;82.398395 ’ 0.005
28 HUEEME  85509-19-9 CieHisFsN3Si UPLC-Q/Orbitrap MS 991 316.10761  187.05819, 165.06969 0.005
29 FEUMEEEEEKE 907204-31-3  CigHpFsN;O  UPLC-Q/Orbitrap MS — 9.47 382.09733  342.0849, 314.09018 0.010
30 UMK 105827-78-9  CoHyCINsO,  UPLC-Q/Orbitrap MS 6,18 256.05958  200-03885, 17509782, 4y

84.05562
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31 BiAE  144171-61-9  Cy,H,CIFsN;O,  UPLC-Q/Orbitrap MS  10.38 528.07799 218'0412;0?6322201912’ 0.010
32 REME 36734197 CaHuCLN:O; GC-OrbitrapMS ~ 23.02  314.00974 244'982%1065. ’9%‘1"'700635’ 0.010
33 MEMRZRTAE 881685-58-1 CaoHy3FoN;0 GC-Orbitrap MS ~ 24.93 159.03645 2761 1335292.’1382611774’ 0.005
34 BURBEEIE 374726-62-2 Cy;3HpuCINO,  UPLC-Q/Orbitrap MS — 9.45 412.13101 356'1?‘2‘?0312582';0988’ 0.005
35 MFER  57837-19-1 CysH,NO, UPLC-Q/Orbitrap MS ~ 8.85 280.15433 220'13136201"1 3(2)'813829’ 0.010
36 HAERBEME 161050-58-4 CyHyN,05 UPLC-Q/Orbitrap MS ~ 9.54 369.21727 149'053?.10’ 5f23é°6479’ 0.005
37 G 88671-89-0 CysH,,CIN, UPLC-Q/Orbitrap MS ~ 9.45 289.12145 151 '0132059.6?(5)'2053997’ 0.005
38 AURE 1113-02-6 CsH,;,NO,PS GC-OrbitrapMS  10.75 156.00038 140'9733'69*92130401272* 0.010
39 WEFER  77732-09-3 C1sHisN, 0, GC-Orbitrap MS ~ 20.22 132.08086 .0?38.668116032.0992, 0.010
40 ﬁl}f;ﬁ”w 1003318-67-9  Cp4H,FsNsO,S  UPLC-Q/Orbitrap MS ~ 9.42 s40.14871 00 315663§ 6;?2;)11276’ 0.010
41 ZRME 76738-62-0 CisHyCIN;O  UPLC-Q/Orbitrap MS ~ 9.42 294.13677 70.0398977.2)5153451;101 325, 0.005
42 THRR  40487-42-1 C1:HoN;04 GC-OrbitrapMS ~ 15.78 252.00816 19! '062901;.2);?35)7886’ 0.010
43 EERE  11742822-5  CyHFsNOs  UPLC-Q/OrbitrapMS 991 © 368.11042 1% '061‘*177?6282508592’ 0.005
44 BREERE  67747-09-5  CysHicCLN50, GC-Orbitrap MS  26.12 180.11328 70'022(7)393907%20064’ 0.010
45 JERF]  32809-16-8 C3H;,CLNO, GC-Orbitrap MS  16.47 283.01617 285'016371.3332:505698’ 0.010
46 TOEL  41198-08-7 CuHiBrCIOPS  GC-OrbitrapMS 1781 207.90952 20 '913138;’92?;9 084, o010
47 FhEG 7287-19-6 C1oH19NsS UPLC-Q/Orbitrap MS ~ 9.47 242.14339 158'0419146?6522;)09644’ 0.010
48 TNFME®  60207-90-1  CysH;;CLN;O,  UPLC-Q/Orbitrap MS }g:}é’ 342.07706 158'97%%;70142'98176’ 0.005
49 NBIEME  178928-70-6  CuHis<CLN:OS  UPLC-Q/Orbitrap MS 1017 344.03856  22° '0225.36 619%2501204’ 0.005
50 ﬁgim 1228284-64-7 CisH ClEsN30,  UPLC-Q/Orbitrap MS  10.15 426.03489 1929?;? j015666]'26°88° 0.010
51 MEMEEEREER 175013-18-0  CoHixCIN;Oy  UPLC-Q/Orbitrap MS  10.01 388.10586 163'0612479?;)}‘3‘1"3081 17, 0.005
52 WEWER  96489-71-3  CyHasCIN,OS  UPLC-Q/Orbitrap MS  11.22 365.14489 1471 1163826322'5()8229’ 0.005
53 WA 53112-28-0 C,Hy5N; UPLC-Q/Orbitrap MS ~ 9.00 200.11822 107'0?22_7698126265 13, 0.005
54 ZRWE A 131929-60-7 C41HgsNOy UPLC-Q/Orbitrap MS  10.32 732.46812 142'129276'3’633'90%43’ 0.010
55 UZUEES  148477-71-8  CuHwuCLO,  UPLC-Q/OrbitrapMS 1110 411.11244 71'0833?0321837'?3928’ 0.005
56 DGIERE  107534-96-3  Ci6HpCIN;O GC-OrbitrapMS ~ 21.10 125.01531 ]27'013(3).36 4205005'0741 % 0.010
57  WERER 23564-05-8 CiH.N,0,S,  UPLC-Q/Orbitrap MS ~ 8.01 343.05292  151.03226,311.02618 0.005
58 MEEEME  129558-76-5  CuHnCIN:O,  UPLC-Q/Orbitrap MS 1069 384.14733 197'09161079.6;112'0527’ 0.010
59 S 43121-43-3 C14H36CIN;0, GC-OrbitrapMS ~ 15.15 208.02696 181'0;?8762527g86983’ 0.010
60 SWEEE 55219-65-3 C14H5CIN;O, GC-OrbitrapMS ~ 16.46 112.05062 128'00331; 4106085' 11322, 0.010
61 JGHEE  141517-21-7  CaHyoFsNaOy GC-Orbitrap MS 2041 116.0495 190'04?;2015321407298’ 0.010
62 WA 83657-22-1 CisHisCIN;O  UPLC-Q/Orbitrap MS — 9.93 292.12112 70.04078, 125.01525 0.005
Wi HAELEB  1024-57-3 C1oHsCL,0 GC-Orbitrap MS ~ 16.87 352.84363  350.84662, 354.84061 /

TE: RN IR R TR, AA 2RI, /2RI,
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D07t 42
1107 39
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9x10° 26
8x10° -
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52 & 6x10°F 45
E 5x100}
4x10° ;
55 3x100 13
>8 2x100 [ 38 34510
‘ e10f | 1 4 i
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3 A B[R] /min PR A B 6] /min

7:: A~C: UPLC-Q/Orbitrap MS (@i [4]; D: GC-Orbitrap MSIER . KZh45 K],

K1 624 26(0.1 me/L)R$H RS T ik
Fig.1 Extracted ion chromatograms of the 62 kinds of pesticides (0.1 mg/L)
F2 RAPLMRIE, HXREN. EER. RASLE, BHERKEE
Table 2 Linear equations, correlation coefficients, LOQs, function, detection values and detection rates of pesticides
1 BT e 3 S A Gk B
it Yt MeREE (00 g AT J;ffgig) N TE
E ok Y=3456000X+20250000 0.9971 0.01 A 0.01~1.85 0.17 0.29 30.0
W T i Y=8596000%+40530000 0.9984 0.01 Nl 0.01~0.41 0.05 0.11 13.0
IR R Y=6263450%+392600 0.9938 0.01 EN 5l 0.01~0.02 0.02 / 1.0
WE bt T2 fi2 Y=1215000%+3222010 0.9991 0.01 AR 0.01~5.32 0.50 1.37 19.5
FHORH B Y=1172000X+6719000 0.9968 0.01 A 0.01~0.33 0.10 / 3.0
5E 1 i Y=3095000X+3118000 0.9991 0.01 A 0.01~1.75 0.10 0.16 27.0
TREMEERE  Y=1135400X+1347000 0.9970 0.01 A& 0.01~0.28 0.08 / 3.5
TR Y=4677000X+798600 0.9974 0.01 E bl 0.01~3.13 0.96 272 10.5
EFHEE  Y=50450000X-472500 0.9979 0.01 N 0.05 0.05 / 0.5
SR Y=75910000X-423600 0.9974 0.01 A 0.01~1.35 0.17 0.24 8.0
B e e Y=5398000X+173700 0.9971 0.01 ARBH 0.01~0.17 0.09 / 1.0
% T A Y=6686000X+2141000 0.9978 0.01 AREH 0.01~0.02 0.01 / 3.0
PR3 Y=1514000X+726100 0.9957 0.01 A 0.01~9.27 0.78 2.09 49.5
JREEFHERIE  Y=70330000X-584100 0.9988 0.01 Nl 0.01~3.78 0.29 0.61 42.0
SRR Y=31020000X-17500 0.9984 0.01 A 0.03 0.03 / 1.0
SRR Y=53712000X%+2493000 0.9965 0.01 AR 0.01~5.41 0.66 1.94 61.0
o s Y=29152000X-2037000 0.9917 0.01 AREH 0.01~0.09 0.03 0.06 11.0
Wk i i Y=808000X-2881000 0.9984 0.01 A 0.01~0.03 0.02 0.02 5.0
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4 Lt e I W 2 o rfg;‘;g) R e
Z?ﬁfé;% Y=978400X-1735000 0.9997 0.01 A ) 0.01~0.21 0.08 / 3.5
2. s Y=47580000X-364500 0.9983 0.01 e il 0.01~0.16 0.04 0.08 5.5
WA T ) Y=468200X+483800 0.9992 0.01 A 0.14~0.52 0.37 / 1.5
RS iR Y=371600X+183700 0.9989 0.01 A HGR| 0.09 0.09 / 0.5
i Y=114400000X-1112000 0.9979 0.01 AR 0.03 0.03 / 0.5
BB Y=92480000X-459400 0.9992 0.01 A W7 0.02~4.20 1.07 / 2.0
R BEIX Y=17260000X-863600 0.9929 0.01 A WU 0.02~1.35 0.68 / 1.0
% TR Y=422100X+255100 0.9919 0.01 EN Rl 0.06~0.13 0.09 / 1.0
FILRENE  Y=1898000X+16540000 0.9997 0.01 A 0.01~1.07 0.18 0.51 26.0
TR Y=2917000X+408900 0.9930 0.01 A 0.01~0.76 0.22 0.55 20.5
FUMETRERE  Y=7066000X+142900 0.9919 0.01 EN il 0.01~0.03 0.02 / 2.0
AL H bk Y=1265000X-566000 0.9990 0.01 AR 0.01~0.49 0.09 0.22 13.5
Eff U Y=4375000%+129860 0.9965 0.01 A% WU 0.01~0.12 0.04 0.07 6.5
Sk Y=27930000X-236100 0.9972 0.01 A 0.08~15.26 2.11 5.16 18.5
MEMEZE TR Y=3358000X-1551200 0.9993 0.01 A 0.18~0.23 0.20 / 2.0
BURBERAE  Y=46835000X+2888000 0.9958 0.01 A 0.01~1.00 0.26 0.78 10.0
R Y=6420000%X+7557000 0.9997 0.01 AT 0.01~0.37 0.09 0.32 6.5
FRECREEE  Y=4873500X+355280 0.9927 0.01 AHUGR 0.01~1.46 0.30 0.61 7.5
I T Y=4558000X+1321000 0.9976 0.01 TR 0.10~0.30 0.15 / 2.0
FAURR Y=27530000X-945500 0.9997 0.01 A& HL 7 0.34 0.34 / 0.5
W7 = Y=149700000X-729100 0.9990 0.01 A 0.01~0.74 0.11 0.24 9.0
FREMEIEZ B Y=31402000X+693400 0.9946 0.01 ACH 0.01~0.27 0.11 0.22 11.5
2R Y=2699000X-63720000 0.9971 0.01 YARIER 0.02~0.13 0.06 / 3.5
ZHRR Y=64120000X-493000 0.9986 0.01 B 5] 0.01~0.05 0.02 0.03 8.0
M 420 A i Y=5218000X+2235000 0.9996 0.01 AW 0.03~0.04 0.03 / 1.0
D i Jric Y=23970000X-424100 0.9926 0.01 A 0.01~0.77 0.16 0.48 10.0
ags il Y=66070000X-330800 0.9993 0.01 AH 0.01~2.56 0.38 1.67 22.0
IR Y=27320000X-388700 0.9949 0.01 A HGH| 0.06 0.06 / 0.5
e Y=1693000X-353000 0.9958 0.01 I 5] 0.01~4.50 0.20 0.33 26.5
DSEZNLH Y=1789000%X+2045100 0.9974 0.01 EN il 0.01~2.75 0.55 1.62 44.5
PR, PR Y=1461000X+4354000 0.9961 0.01 AW 0.08 0.08 / 0.5
G LR Y=2234000%-1037000 0.9974 0.01 AW 0.01~0.23 0.05 0.11 8.0
MM IR Y=4547000%+742500 0.9977 0.01 AT 0.01~3.29 0.26 0.39 48.0
ik il 72 Y=3396000X+1512000 0.9925 0.01 EN il 0.02~0.46 0.12 0.23 5.0
W5 R Y=4329000X+6255000 0.9956 0.01 AH 0.01~0.18 0.04 0.11 15.0
ZARWHE A Y=1276000X-814500 0.9918 0.01 A HGH| 0.01~0.08 0.04 / 3.5
R U5 i Y=2739000X+308100 0.9983 0.01 A 0.03~0.42 0.17 / 2.0
R Y=68050000X-643200 0.9980 0.01 AW 0.01~9.05 0.46 0.90 30.5
FILRA R Y=5324000X+2893500 0.9946 0.01 AW 0.01~0.31 0.12 0.22 7.5
e e o fiz Y=7867300%+380700 0.9965 0.01 A% WU 0.01~1.29 0.38 0.92 10.0
= I Y=76000000X-2966000 0.9934 0.01 AW 0.01~1.87 0.56 / 2.0
i Y=73410000X-626600 0.9990 0.01 AH 0.02~1.42 0.33 / 3.0
Ji5 TR g Y=69120000X-382800 0.9988 0.01 AH 0.01~0.12 0.05 / 2.5
97 e Y=896800X+188400 0.9928 0.01 AR 0.09~0.20 0.15 / 1.0

T AR ZR R I OB >, AET I Poo



11

TREDNK, < b s B v o0 HR i R O 51 98 i A0 B

BRIR R A 25k B 81

23 WHERS5ZERESHN

AW 4 FhEEEILAGH 62 Fhakzh, MG RHEH 33
B AR 21 B BREEH 2 B R 4 R KA
TR 2 Fh, BREAKOE B th LR 3, HT AR .
PRI « IR B0 55900 T R R DAL ARG L 3R v, s D P e
NHE MR TR AT T L PR B, Gy S 23R40 5510 R 61.0%  48.0%  44.5%,
FR B K431 0.01~5.41, 0.01~3.29, 0.01~2.75 mg/kg.

o 2R A e A A R R R e, L A T AR KW
W H R R4 A, IR 99 HOR, KRN 49.5%
(99/200), 7% B /KFH 0.01~9.27 mg/kg, Poo fH A 2.09 mg/kg,
FH 90% K /N T 2.09 mg/kg. ASHFGTR H B K bR
FEEPEETL X —BHE, KR UL i i 2258
F] 62.0% (31/50), i {E4 0.021~2.83 mg/kg. 2022 4F I
2PAET M b DX P A 7 i W B b A 1 150 43 A ek B i
Jhig (A s B AR P AR B — R R, BN
0.7~3.1 mg/kg®". M PKTT 2018—2021 4B G i it 20 42
PRI VE A T AR & B KO 1 K SR AN S 2 AR,
3R 2.36%. 0.014~0.94 mg/kgl®?, 3 5 AHIFFE FIAT M Hy
DX TL 7 H R A Ay e 5 A — 2 X, AT RS AN TRl b X
A2l FH 20 15 RN WA T B A

4 PGSR AR LR BRI B IL S 51 Bl iR
44 Fh . AR 31 R, dE3E 28 b, KR RO R E N AR
FARHG, D3R 3. ABFR G A0 A 2530 B 5 S0k
HHA—E AR BEAREEPIF 2017—2021 4 ILAHES
TR 5779 HLUR ISR BSE N 58 TR 2y, it 28 Bk
BARZ, KRB AR A A TR . E HUK L A 2 |
fEEAS, EIRLRYT 2020—2021 4E T4 1L X H
FEAR T T A W T AR PR SRR Y 38 Fhak FE A2,
i B AR TR 22 T A% BU, o G A AR 2 SR e R bR L
BEnobk . WG R . JEEEH] . ATRSE R L A 25k B AR
W 155 T SCHR AR E Ve b DX g e P 2 R B R HH BGRE, iX
Al RE S AR 25k B AN ik 0 7 S5 YU LA 2% o

200 HLR GRS P AL 2 2 AR B AR, Horb
5~10 Fhfe 2k FAMAE S i 2, ik 63 IR, FEisEnfsl
LA G A BN E S 96.0% (48/50) . HLE 64.0%
(32/50). HEZ¥ 44.0% (22/50). F3E 44.0% (22/50), hZF

Ry ZER AR, A7 37 HRAK 25 R KT 10 Fl,
b BHE BRI 74.0% (37/50), W% 4. AT T @R
WIS T REAAAE R A I, S EURZ 2RI DL
AR, AR TR 3 A 24 % BA G H (A Ao ] SR o B
{8, H A2y £ 5% 8R30S Sk B AN B, 07
SIS R . RAFME . BREEE AR FiF
TR SEAR 255k B KU A T4 B PRI 2T,

24 ERIMREREELEER

He R GB 2763—2021 A7 HIE, ARFHALAY 200 HER
RS RS NSRS 28 R, ARSI N 14.0%
(28/200), AP AN A R A i (T, LS AR A AR R
2R, NERETY 44.0% (22/50); THAEEM 3 HERA
B, AEREER 6.0% (3/50); Frehi SHIRAGH, R
N 6.0% (3/50); dEFeARM B AAMEEER, W' S,

BT A 2B AN M T 2 I e R e, AN ARy
Bk 24.0% (12/50). 18.0% (9/50), N4H&H: H A8 4> 5K
0.53~2.83 mg/kg F1 0.02~0.14 mg/kg, ZZER5HM T 2022
A PRI AN S AR IS DR, 5 B LT R4 R
ik 27.4% (40/146), Kk, fEEwE. CBEH wE . wEdU
JE ARG IR FIE U SR, B A kR
FIEEEA, TEHBHRARE SR A, T5 2™ % bR
U0 BH 15 1l R SRR PRI B P 2Y, 7Bl 24 5% B v

AL S A 2 5% BR R LRI I b | 1 e | S
TR . MEPREE TR . A AAE, R SR R AR R
B, TEFEENE GB 2763.1—2022 1% T g &M 7EdE
FAP R R, 0.2 mg/kg BIME 5.0 mg/ke,
ZRREE T 2023 4E 5 A 11 HS2iE. AR g &EA7EdE
SR N 0.01~1.09 mg/kg, Tl /2 FR AR .

1T [ 1 28 A B A AR U rf, AR5 S A G M AR
25 TR AR 25% P B R BRI R8Tl S AR 5 . X
HLU PR IEA S0 DRSS 22 e s Al
Kb R, FRIEXFOL T e R B ALE R 0.01 me/kg, 5
HA, i EESARR R E S, M ER A 5 2B
S FRENFOLE KRR (E R 0.5 me/kg, T HAY
3.0 mg/kg, i AR E B E LA LS B SR R B T
FR B I e KBk B BR L {E, WL 6.

R3I AMERPEARGIKCHIER
Table 3 Statistical results of detected pesticides in 4 kinds of vegetables

TS AT A I T 5] EN S| HE 4 A A 3 T it
EINGH 29 18 0 3 1 51
i 25 12 1 4 2 44
3 21 9 0 1 0 31
dE3 19 6 2 0 1 28
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Table 4 Number of sample in each range of pesticide residues
. BA A 25 RS0 (m) X 18] B S v K
R £55% B A 25 P 2850 (n) DX 8] B AR S I U R P
n<2 2<n<s5 5<n<10 10<n<15 n>15
ML 1 1 11 23 14 50
CINGA 3 15 18 10 4 50
e 9 19 19 3 0 50
i3 11 17 15 1 50
J=San 24 52 63 42 19 200
#z5 TEBRERFERIRE
Table 5 Unqualified rate and unqualified batch times
[EEUIEN GG % NG
- RIEME(12 #Ek) . BEHEO HER) . EURFA #Hk) . BE KT R . ARARA
BLE 44.0 (22/50) NN o
LK) BB HEK)
i3 6.0 (3/50) WE B2 HEWR) . BB ML HER)
W% 6.0 (3/50) PR 2 R BT A4 1 28 R b (3 HEIR)
#z6 TEBRKRHGMERIMNREE
Table 6 Maximum residue limit of unqualified pesticides
R gk L R 2
B AN RAHEIR GB 2763 fi/(mg/kg) T EFERE/(mg/ke) H A< B /(mg/kg) '“?g% Eh=
FR 4 /(mg/kg)
W9E H Jiie 0.01 0.01 0.01(—fEhrifE) 0.2
DR 0.5 / 3.0 /
—_— SURR 0.02 / 0.01(—HRiE) /
e ) 0.01 1.0 0.01(—FthrRE) /
WE A K 0.4 / 2.0 0.3
FE B 0.5 0.05 / /
s W H 0.04 0.04 10.0 0.04
i TR 2 / 0.01(—HEhriE) 0.2
N P 35 Py 4 T
A 0.05 / 0.5 0.7
AR FR R
AR AR R
\ 24-25.
3 & 1

AR5 0 FH R 7 T B v 0 S i A T O
WSR2 585, SDL A 0.005~0.010 mg/kg, 200
HERFES ARG 62 R 2y, ANGHEFESD 28 HLIK, RAHs
BN 14.0%. LGRS E I, FEARGH
TR R M e R U 1 0 PR i 07 5 vk AR M VR
7E 1Y QuEChERS F S HTAN R 7 74 BAT RATFRyE EotE:, ik
SE R ER, FoAY S TR Hh gk SRR L e 2 2 %
PRI AR 27 5% B WA 138 D) 5 SR S b i s A 1) 7
T R AR AL, AR T e A 2 2 AR RS oL, Al
WA 2 2% B AR B B AR DA B AR 2 K
B B PR (A A 1 5 T A

S E 3Rk
(1] 7B, o R AR R K o Rl 5 h FR DR AL [ 2]. 2020,

FANG XZ. Personal income continued to grow steadily and consumer
spending continued to recover [Z]. 2020.

PR, R RS SR E AR S SOl R ). Al T
TR, 2023, 43(5): 24-25.

LI BM, JIANG FX. Greenhouse vegetable planting technology and the

(2]

development trend of smart agriculture [J]. Appl Eng Technol, 2023, 43(5):

MR, R, WA, S NG LT K B A S e AR 7 O
ARI]. HESSE, 2023, 43(1): 80-84.

CHEN SJ, ZHAO F, YAO HM, et al. High efficiency cultivation
technology of hydroponic lettuce in artificial light plant factory [J]. China
Fruit Veg, 2023, 43(1): 80-84.

Wk, MR, Moa, 55 FRE KBS b 3 25 Qe AU 23 A ).
AR JTE 5 9e 4, 2023, (4): 81-87.

YANG H, ZENG KH, CHEN Y, et al. Risk analysis of main pollutants in
common aquatic vegetables in China [J]. Qual Saf Agro-Prod, 2023, (4):
81-87.

2R, 4, AR, S N T SACR PO AR B A 255k B I ).
i Tolk, 2023, 44(7): 301-303.

LI M, JIN P, DAI F, et al. Monitoring of neonicotinoid pesticide residues
in vegetables and fruits in Suzhou [J]. Food Ind, 2023, 44(7): 301-303.
WEL XM, FARAE. T 2016—2020 4ETH B EE AR P 255%
W 55 KRS A (D], YEIRTIR BE 2, 2022, 33(6): 723-726.

JIANG M, LIU YJ, WANG YY. Monitoring and risk assessment of
pesticide residues in vegetables and fruits in Huai'an from 2016 to 2020 [J].
Jiangsu J Prev Med, 2022, 33(6): 723-726.

FEHRASR, AR, BREET. 2016 4E—2020 AEXBM T Hidse e 25k
B INAS R[], R DA IR AR, 2022, 32(4): 499-503.

JIANG SQ, ZHU HL, CHEN YZ. Analysis of monitoring results of pesticide
residues in vegetables sold in Zhengzhou City from 2016 to 2020 [J]. Chin J
Health Lab Technol, 2022, 32(4): 499-503.

BULTR, B, B, A5 BRACBEC S B RH 2T i R A
MHAR A VIR IR [T]. B, 2023, 44(20): 387-392.
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