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Analysis of pesticide residues situation of fruits in circulation in
Nanchang City in 2024
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ABSTRACT: Objective To understand the situation of pesticide residues in fruits in circulation in Nanchang City
in 2024, and quickly screen for multiple pesticide residues in fruits by orbitrap high-resolution mass spectrometry
(Orbitrap HRMS). Methods The fruit samples were purified by QUEChERS method, combined with Orbitrap
HRMS, more than 1200 kinds of pesticides and their metabolites were rapidly screened for 721 batches of 15 kinds
of fruits collected. According to GB 2763—2021 National food safety standard-Maximum residue limits for
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pesticides in food, the test results were evaluated, and exceeding the maximum residue limit was considered

unqualified. Results The results of qualitative and semi-quantitative screening based on the database established

through the testing and analysis of matrix-spiked samples showed that the pesticide residues in fruits were generally

under safe control. The overall pass rate of pesticide residues in the samples was 92.8%. A few batches of samples

had pesticide residues that were unqualified (unqualified rate 7.2%), with detections of prohibited and restricted

pesticides in an even smaller number of batches (detection rate 2.9%). Conclusion Based on the screening results of

HRMS, the qualified rate of pesticide residues in circulating fruits in Nanchang City in 2024 is 92.8%, and the overall

risk is controllable. There are a small number of samples that are unqualified and banned pesticides detected, and

continuous supervision is needed.

KEY WORDS: QuEChERS; high-resolution mass spectrometry; rapid screening; Nanchang; fruit; pesticide residues
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T4k, IKERAZ TR A ) LA 52 5 TE, T AR B
S A, 2R B R EANUOG 2 B AX (R FI AR 25 38
BT HRE R R, 5 B Al A 7 ) 48 T Al 25 R0 L PR R
Gy o $5 M SRR K SRAR 2 5% B K 2 A i) A Sk
FEW, o XK SR 2 5% R R AR B G i A AR O, A
X AR R I 6.33%M, Bk K FAR 20 5% B ) R ) R
ANEZM, Bl B T REE K B S e 2 CUBRIERE AT
W PRAR T, ANEHED IS 18.9%F 13.5%, 4k
R BRI A G )y ik AR DGIE I TE L AIS O E .
WG e Ik . AT SR I S WU AR S, miAb B R A
N ZR, KR | AR R o AR SR 1 F s St
63~ T U VR Sl A S TV A - AR 57 39 ok
W2 EM, JLHSER A QuECKERS i 5 ek ifr b AL fh 45
A TR T 5 A U 2OV O T A AR 24k B ARG 4 1
WETZ, W —JE-N-TN At bi(primary secondary amine,
PSA) AT /%o H AR AR 25 1 PR B, I 25 WA 8 41 o) /4 i
RN PY; TR Chg MBI AT 25 BR AR AR A RS 2 R 2 R 22,
FRAE T = A RS T RS, #aiias
PeRIBELIRS . QUEChERS o) #8 )44k 5 i 43 BT i
e B A A B 200, R o 28 2 5k B O A o R A R T
BN . BETHECE TSR PR BT AL BB R . AR ST B AR
7L 3 BT S B R A B B I S I K R ek 2 £
BRI DAY, JEXE 2024 4ER B TR 721 R
IR B A 25 55 B R TR AN, ST Sy 224 bk SR BT a2 A W
BRI

1 MR5ERE

1.1 #EL KT SEE
KEFEMR BB 2R ATYS . B . KRS X

HEER, MR 45 #HEUC MR 138 HEk L 3ER 139 HEK .

4154 #HEk . BREEE 16 bk . TR 119 k. FAE 89 it

WAL 15 b 2eETt 721 itk

NG, WEE(Giga, ME Merck 2A+]); HER. HlR
Be(Bigal, LlgThn T AR A A BR A FD); fAL g
JEE[13 mmx0.22 pm, A HUAH, 2352 0RHE (R A BRA
A1, 66 FR 25 IR SRR . 34 FR 2GR A FRUEA TR L 28
F A 2R SRR IR (TR EE 100 pg/mL, WS LGN
VAR, RHBREEA IR W), JOKBRBREN . ArEEIRen . 7
BRE . SO tra, R =R A PR A .

Orbirap Exloris 120 #HL 3% %18 & T B BT AL [
Xcalibur 4.6 . TraceFinder 5.1 fb2 T.4Eu5 . Compound
Discoverer (CD) 3.3 34 4b FREAF | Vanquish i =5 20 A €8
RS (S kR EZE)]. Thermo Accucore aQ & i 4%
(100 mmx2.1 mm, 2.6 um)(3E[E Thermo Fisher Scientific ¢
Hl); AutoEVA-60 4 [ 2l A Tk A AL (L AR B RHUER AT BR 2
Hl); XS105DU U753 2 — W 7 K- (45 -5 0] 2 (L 2%
(L) A BRZAH]]; Eppendorf centrifuge 5430R 18 4 5
L HL(FEE Eppendorf A 6])o
1.2 SKEHEE
12,1 H&arasE

HERFRIURE S 5 g YBUEHEM T 50 mL .08, i
A 10 mL 4 °CZ R 1 min, SRJ5ANA 4 g ToK Gz
BEL L g SAbEN. | g IPETREN. 0.5 g iR A 4N I 1
PR, WIZRS 1 min J&, 5000 r/min 20> 10 min.
WZEL 2 mL bW 2 9 2 BRAKGRL RS AL A BHAS 2 mL b
B2 THREE S 50 mg 7 e W B 5] (primary
secondary amine, PSA), 150 mg Jo/KAREREE, 50 mg Cgl,
IAEIRA] 1 min, 5000 r/min .0 10 min, WHL RV | mL
i 0.22 pm FAFLIERE, EHLINE .
122 MELEH

%S %A Thermo Accucore aQ ffiE4:(100 mmx
2.1 mm, 2.6 pm); FEAER: 5 uL; L 30 °C; Jsh
A: 5 mmol ZREE-0.1%F B/KIER; WshAH B: 5 mmol 2R
£5-0.1% F R FF BV R, AR BRI (0~1 min, 5% B; 1~5 min,
5%~30% B; 5~13 min, 30%~55% B; 13~25 min, 55%~95%
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B; 25~26 min, 95%~5% B), #i# 0.3 mL/min, #1i& 40 °C,

T 1% 5 A H BT %5 B F U (heated  electrospray
ionization, HESI), # #f 7 & K 4 # #i (full mass
spectrometry, Full MS) 1 % #& 4 i (19 — 2% i 1% 9
(data-dependent MS2 scanning, dd-MS2)(IE 1 &[] i} %
), TESHEW T A 40 arb (5.37 L/min),
ISR 10 arb (9.35 L/min), EHIZRIRE: 320 °C, %
PRIREE: 380 °C; IEE FRIUHLE: 3400 V, f 7R
JE: 2600 V; —Z TP (Full MS): 60000, 43 FHl:
100~1000, J A7 55 70%; — 9474 43 HE % (dd-MS2):
15000, HH7EE: Auto, JH—fkfilf f# Hi [k (higher energy
collisional dissociation, HCD): 15, 30, 50 V (HCD R

BB 1 (mV2): 2.0,
12.3  AREE R B

REFRUEFR (1 mg/L): 2 WL 100 L (14 24
FRUEVE W (100 mg/L)E 10 mL AR T, HZEER
E 1)
124 EHAEZTHH

Bl R r AR A 24 1 €0 15 08 (R B B [ 5 A o 3
g P 1 B B[] R ARV IR 22 I E £2.5% 2 N, — SR G iE
B IR BA B B 25 /N E S ppm, ERTIERE BT
FRPRE B I B 22 /N T 10 ppme SR FH R = A5 TR AR €%
AT BT AR E B RIS AR R B T | 3k
JEINR S s O O AR SR 2 SR B HER I o I [ iR AR

10~60 V JEFINEERE 3 DA N REERE R, LI R
PR BLFEIE 1) R BTIE , DASR R R 24 e MR HERR 1), B
#1 REUAPNRBEHE. FHESHRFHER

Table 1 Retention times, mass spectrum parameters and screening detection limits of pesticide compounds

80%~120%2 [8], MIXThRMEMZE/N T 15%. KZGILEYH)
T ERILE 1.

FFe RAAR CAS %5 s BEF L= VN ETES
1 £ 55-38-9 C1oH1504PS, 295.0222 142.9927, 278.9910, 137.0420
2 b o 994-22-9 CioH,50PS, 247.0375 137.0184, 155.0289, 80.9558
3 A 42509-80-8 CyH,;CIN;O5PS 314.0489 286.0177, 162.0429, 119.9959
4 HIEERHIBE 99675-03-3 C14H;,NO,PS 332.1079 290.0605, 230.9872, 180.1016
5 Sy 121-75-5 C1oH,50,PS 331.0433 127.0390, 142.9926, 99.0077
6 PR PR g 10265-92-6 C,HgNO,PS 142.0085 112.0157, 124.9821, 94.0052
7 CEEAEME 19691-80-6 CsH 5N,0,4PS; 331.0004 311.8910, 145.0066, 187.8740
8 AT 6923-22-4 C;H ,NOsP 224.0682 127.0155, 165.0549, 193.0260
9  HEEXI B 298-00-0 CgH (NOGP 248.0316 234.0285, 202.0386, 94.0416
10 X Bk i 311-45-5 C1oH1sNOGP 276.0630 220.0005, 248.0319, 174.0076
11 HREREN 2588-04-7 C7H,;0,PS; 293.0098 214.9958, 171.0240, 114.9616
12 HHEBEEN 2588-05-8 C7H,,05PS; 277.0149 199.0011, 170.9698, 96.9508
13 b 298-02-2 CH;sCINO,PS,  367.9941 182.0002, 114.9615, 170.0004
14 W 13171-21-6 C1oH,oCINOsP 300.0760 226.9871, 174.0680, 100.0757
15 F 14816-18-3 C1oHsN,05PS 299.0613 129.0447, 114.9615, 153.0132 LR A A
16 Bowf 23103-98-2 C1H;sN,O, 239.1503 182.1288, 72.0444, 195.1604
17 W I Tl 23505-41-1 C13HN;0;PS 334.1349 198.1059, 182.1288, 154.0975
18 TR 3689-24-5 C3Hy005P,S, 323.0299 171.0237, 294.9984, 114.9615
19 FFTBEN 56070-16-7 CyH,,0,PS, 289.0691 171.0239, 142.9926, 57.0707
20 =B 24017-47-8 C12H N;05PS 314.0723 162.0663, 286.0411, 119.0607
21 X B 56-38-2 C1oH;sNOGP 276.0630 220.0005, 174.0076, 202.9978
22 HIEFIEM 5598-13-0 C7H,CI;NO5PS 321.9022 289.8758, 142.9926, 124.9821
23 ZMEHREBE 57960-19-7 C,H (NOsPS 184.0191 140.9769, 136.0158, 101.9737
24 ke 95465-99-9 C10H,30,PS, 271.0950 158.9698, 215.0324, 130.9385
25 B 786-19-6 C11H,4CIO,PS; 342.9819 156.9873, 114.9616, 142.9384
26 FHEP IR 919-86-8 CH}505PS, 231.0272 89.0424, 61.0114
27 FIE5 G 62-73-7 C,H,CLO,P 220.9531 127.0154, 144.9814, 109.0051
28 IR 60-51-5 CsH;;NO5PS, 230.0067 198.9647, 170.9698, 156.9541
29 KR 13194-48-4 CgH,40,PS, 243.0637 215.0324, 201.0167, 138.9977
30 b2 R0 2275-18-5 CoH,0NO5PS, 286.0687 226.9960, 114.9613, 199.0011
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5 RBHFR CAS & s F By WERET 2525

31 WIE H IR 153719-23-4 CH;4CIN;O5S 292.0264 211.0648, 131.9669, 246.0337
32 AERUIN 138261-41-3 CoH},CIN5O, 256.0595 209.0586, 175.0976, 212.0582 )

- TP A B
33 E o fie 210880-92-5 CsH;CIN;0,S 250.0159 169.0542, 131.9669, 206.0149
34 WE r e 111988-49-9 C1oHoCIN,S 253.0309 126.0105, 186.0139, 226.0200
35 g H Jpk 135410-20-7 CioH,;,CIN, 223.0744 126.0103, 56.0495, 90.0338 FeIR A AR
36 UG R i 61676-87-7 CiHN,S 219.0949 204.0715, 171.0917, 144.0809 WEE SRS 27 L5
37 N 584-79-2 C19H3605 303.1947 135.0806, 123.1171, 149.0962
38 ﬁtam%éﬁ 70124-77-5 Ca6H,3FNO, 452.1668 252.0841, 423.1417, 179.0192 I
39 FIHAEEE 102851-06-9 Ca6Hy,CIF3N, 05 503.1342 208.0754, 181.0646, 402.0738
40 FRABEENE 68359-37-5 CsH,CIN; 174.0540 132.0323, 146.0227, 79.0064
41 5 IR 35367-38-5 C1sHoCIF,N,0, 311.0401 158.0410,141.0144 RYMRAE R 5
42 BRI 2921-88-2 C;H,CL,NO;PS 321.9022 289.8758, 142.9926, 127.0155 AU IR RS 2% H )
43 WA 2% i 69327-76-0 C16H3N;08 306.1635 201.1056, 116.0528, 86.0600 M I 2 % U
44 EN o) 2636-26-2 CoH,(NO;PS 244.0187 127.0155, 142.9925, 230.0033 T A 2GR
45 Vs 153233-91-1 CyHy:F,NO, 360.1769 141.0146, 177.1274, 304.1144 EN g
46 WEIRMHER 149877-41-8 C17H0N,0; 301.1541 198.0913, 170.0964, 153.0699 IR WF IS A Bl R
47 BRI 1646-87-3 C7H,4N,058 207.0797 90.0377, 132.0479, 150.0581
48 WK 1646-88-4 C7H14N,0,8 223.0744 165.0537, 121.0655, 93.0699
49 B AR 8065-36-9 C13HsNO, 222.1489 72.0444, 160.0791, 98.9845
50  TEABREL 34681-23-7 C;Hi,N,0,8 223.0744 165.0537, 121.0655, 93.0699
51 28k 63-25-2 CoH, NO, 202.0862 145.0647,155.0603, 117.0700
52 A 1563-66-2 C1oH sNO, 238.1072 181.0859, 163.0754, 117.0699
53 W 87130-20-9 C14H2NO, 268.1542 226.1070, 180.1014, 152.0704
54 it T B 3766-81-2 C1,H;7NO, 208.1332 115.9649, 184.0018, 133.9763 SR R A R
55 e fpk 23422-53-9 C1iH,5N;0, 222.1236 165.1022,120.0446
56 S 2631-40-5 CH;sNO, 194.1175 95.0491,137.0961, 152.0706
57 &S 16752-77-5 CsHoN,0,8 163.0535 106.0324, 88.0220, 58.0296
58 K 1129-41-5 CoH; NO, 166.0862 109.0648, 142.9682, 91.0542
59 AT 13684-63-4 CisH 16N, 0, 301.1183 168.0654, 136.0392, 108.0446
60 FRA 114-26-1 CH,5sNO; 210.1123 185.0631, 170.0396, 122.0726
61 T g 116-06-3 C;H4N,0,8 191.0849 75.0269, 156.0452, 116.0530
62 TR i 134-62-3 Ci,H;sNO 192.1382 119.0492, 100.0759, 91.0546 AR A 2 5
63 AU 704886-18-0 Ci,HiCLFN,0S  490.9929 421.9976, 388.9634, 301.9889 TR BE M MRS 2 5
64 A 76738-62-0 C15HyCIN;O 294.1368 70.0413, 125.0153, 165.0466
65 TFETMEEE  75736-33-3 Cy5H1CLN;O 328.0975 70.0413, 87.0804, 158.9763
66 TR 133855-98-8 C7H5CIFN;0 330.0803 121.0448, 141.0100, 129.0447
67 3R 60207-93-4 C14H,5CLN;0, 328.0609 158.9763, 204.9818, 186.9712
68 i DA e 88671-89-0 CysH,,CIN, 289.1214 70.0400, 125.0153, 151.0309
69 T TR 66246-88-6 Ci3H;15C1LN; 284.0715 247.2414, 97.1012, 119.0604 BN |
70 RIS 60207-90-1 Cy5H17CLN;0, 342.0770 158.9760, 69.0705, 86.9710
71 I e 107534-96-3 C16HxCIN;O 308.1524 70.0413, 125.0153, 151.0309
7 i 43121-43-3 C14H,,CIN;0, 294.1003 197.0728, 115.0754, 225.0677
73 I 55219-65-3 C14H1sCIN;O, 296.1159 70.0406, 99.0808, 227.0837

74 BRI 121552-61-2 C14HisN; 226.1339 108.0808, 210.1026, 133.0760
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FFe RABIR CAS %5 s BB = N ETES

75 T R 50512-35-1 Ci:H 15048, 291.0720 231.0144, 188.9675, 88.9514 B LB A R 5
76 IR 41814-78-2 CoH/N;S 190.0433 163.0324, 136.0215 WEE A A S AT 5]

77 R 2 24691-76-7 C3HsNO, 218.1173 125.0598, 99.0808, 71.0498 PR % TR

78 WA T 110235-47-7 C1Hp3N; 224.1185 209.0947, 106.0651, 131.0604 W IV JHe S 2 T 77
79 ZHR 10605-21-7 CoHyN;0, 192.0767 160.0505

80 i e 35554-44-0 C1:H1,CLN,O 297.0554 158.9763, 69.0447, 200.9868 DK IR 24 2% T 71
81 Dk i filz 67747-09-5 Ci5sH,6CI5N;0, 376.0379 308.0006, 70.0287, 194.9166

82 T =Nduk 81412-43-3 C19H30NO 298.3104 130.1225, 116.1070, 98.0967 Nk 1% TR 711

83 MEMEEETEER  175013-18-0 C1oH,5CIN;0, 388.1056 194.0817, 164.0711, 149.0470

84 15 R R 141517-21-7 CaoH19F3N, 0O, 409.1368 186.0525, 206.0812, 116.0495 A BN TR R 28 AR TR
85 1B T 131860-33-8 CH 7N;05 404.1241 372.0979, 183.0553, 272.0818

86 KA 70193-21-4 C13H,,CLiNO; 340.0266 116.9060, 146.0238, 107.9401 LA AT
87  JHERTATN 66-81-9 C1sH:NO, 282.1692 264.1589, 219.1375, 201.1270 ) ‘
88 H AR 57837-19-1 CysHyNO, 280.1543 220.1332, 248.1281, 192.1383 AR RLAT
89  ATBEABH 110488-70-5 C2H,CINO, 388.1308 301.0626, 165.0551, 242.0493 LI A

90  ZRMEF IR 119446-68-3 C1oH,,CI,N;05 406.0717 337.0393, 251.0025, 188.0387 FS 75N il

91 SR 64902-72-3 C12H,CIN5O,S 358.0369 141.0768, 167.0561, 129.0100 T TR R 215 B3 2 541
92 PUHERE 185119-76-0 C14H,4IN504S 507.9768 167.0561, 141.0769, 83.0245 o

93 MEARmERE 97780-06-8 Cy5H sNO6S 411.1079 196.0829, 170.1036, 142.0723 RSP
94 [EEXi 4685-14-7 C1oH,4NOsPS 292.0402 235.9774, 264.0087, 123.0316 AR LR B
95  “HRR 40487-42-1 Ci3H1oN;0,4 282.1449 247.2414, 97.1012, 119.0604 TR R SR PR R
96 FETH 5915-41-3 CoH,6CINs 230.1170 174.054, 132.0323, 146.0227 SRR

97 75 Ll 1610-17-9 CgH,4CIN; 216.1010 174.0541, 96.0556, 104.0010 AR
98 VAL N 34256-82-1 C14HCINO, 270.1251 238.0995, 162.1278, 220.0889

99 FH B 15972-60-8 C14H2CINO, 270.1251 238.0995, 162.1278, 134.0967 S——
100  TEpE 23184-66-9 C17H2sCINO, 312.1724 252.1150, 176.1434, 147.1043

101 W5 2163-69-1 C HxN,0 199.1805 89.0709, 72.0444, 111.1168

102 FUEEE 21725-46-2 CoH 5CINg 241.0965 214.0854, 132.0323, 96.0556 .

103 REEL 1134-23-2 C,H,NOS 216.1413 154.1226, 83.0855, 134.0634 PEFRIERR
104 WHRERE  103361-09-7 CyoHsFN,0, 355.1089 327.1135,299.0826, 176.0506 A AR 245 [ 5
105 SR 68157-60-8 C12H CIN;O 248.0585 129.0214, 155.0007, 111.0553 T AR

1.3 HIEAIE

ffi Fl Thermo Xcalibur 5.1 #k {4 % &+ W5 B,
TraceFinder 5.1 MG TRIEE @ HOR T . AR 2iEtE
fii % A 5 B AE B OR B TraceFinder 5.1 #f4 . A
Compound Discoverer 3.3™ H 7 R J14 07 £5 19 401 5 125,
VIARFNIFNRIR T W) 55 8 iR, 454 Orbitrap JIrR4E
) R IO S B T A T SR BRI X 55, o) [ 28 W afh A TG v
FIWIF LA T RERY 40 T2, A5 ITIAE 5L 35 1R 55 0 45 405 e
mzCloud™ PAR AR #3114 mzVault 34 7UCEL; W] A A
AR BRI A5 A 5 i LU s PR o0 FUE B, R
% ChemSpider ¥ FEHF1TVCHL LAk S48 2RV fE A 24 5%
HrEM .

2 HER5SH

2.1 HREZERDESH

2024 FEXTEE BT 721 /KRR S P 18 FhASRR A 2
1 87 Bl WA 25 0B A TR ST . A3 R, KA Ak
IFR AR SR 495 (AR AR 2 A0 — Rk 24
FRER), KR 68.65% - K H AT IR 45 8 B A 2 5% B S 500
2, It 52 ARG, FERRZER B BRGRE KN
92.8%, NEIEHEN 7.2%; NAAEIEE B IE DR EE R | itk
Tk TR | SRS A T AN 2 I A R 1 AR 2 A
WEU K, MEPETR . MEWEEE | ik mHORD R Tk F ERmR A, o
WE HPRAS 2R A 7, 3k 43.6%.
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Table 2 Pesticide residues results of detection rate higher than 5%
b gE| o H B it /% i /(mg/kg)
1 g H Jpk 314 43.6 0.002~0.535
2 W5 TR T 197 27.3 0.003~2.200
3 WIE % i 197 273 0.007~0.581
4 1N A TR 128 17.8 0.009~8.210
5 TR AR 123 17.1 0.004~0.263
6 ZR Tk Y FAma 118 16.4 0.003~3.140
7 IR iR 104 14.4 0.011~0.123
8 M A gk 7 1 88 12.2 0.001~3.360
9 AR E 84 11.7 0.015~0.447
10 ZWR 80 11.1 0.001~2.850
11 2. I e 77 10.7 0.001~4.660
12 5t e 65 9.0 0.004~0.799
13 DK i iz 63 8.7 0.004~5.280
14 75 T L 53 7.4 0.005~0.628
15 UK R 50 6.9 0.031~2.460
16 it = ok 42 5.8 0.003~0.573

A 3 AT, ACREESh P 18 FPERBR AR 254 B G A S
O, (AR, SRS 280 2.9%; A6 BRI KLl
o AR Sl 4 FIARBR AR ZY, K5l 1.5%.
0.4%. 1.1%F01 0.8%, LA Kgliiks 3 im. X 4 Fiikeily
R AN SORZ B, BT AR | AT A SR

S0 AR T UL R (AAREEZ ), G Hh B2k B
PO T BRI TRIEIRTT . AOVARFTARAEHT 736 SHIHHLE,
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Table 3 Test results for restricted and prohibited pesticide residues
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Fig.1 Schematic diagram of the total unqualified rates of
various types of fruits
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Table 4 Summary table of pesticide residue non-compliance rates and items
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