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ABSTRACT: Objective To investigate the pesticide residue levels in main leafy vegetables in Sichuan Province,

assess the dietary exposure risks to residents. Methods A total of 769 samples of 5 kinds of leafy vegetables (celery,
Chinese cabbage, bok choy, romaine lettuce and spinach) were collected in 2024 from 52 counties across 16
cities/prefectures of Sichuan Province. The 60 kinds of pesticides from 8 categories, including fipronil, were analyzed
using gas chromatography-mass spectrometry (GC-MS) and gas chromatography-tandem mass spectrometry
(GC-MS/MS). Dietary exposure risks were comprehensively evaluated using the hazard risk coefficient (R), index of
food safety (IFS) and acute dietary intake risk [expressed as the percentage of the acute reference dose (ARfD, denoted
as %ARfD)]. Results

and a compliance rate of 94.15%. Chlorpyrifos exhibited relatively high R values in celery, bok choy and spinach, at

The overall detection rate of pesticide residues was 69.96%, with an exceedance rate of 5.85%

6.75, 2.57 and 8.79, respectively. The 14 kinds of pesticides, including propiconazole and difenoconazole, showed
unacceptable IFS values (1.02-6.90). The 16 kinds of pesticides, such as cyhalothrin, demonstrated acceptable acute
dietary risks (%ARfD<100%). Conclusion Leafy vegetables in Sichuan Province still show issues of excessive or
off-label use of pesticides such as propiconazole, as well as the illegal use of banned or restricted pesticides like
chlorpyrifos, posing potential dietary exposure risks. Strengthened regulation and enforcement regarding these pesticides
are needed to support the sustainable development of Sichuan’s vegetable industry and to safeguard public health.

KEY WORDS: leafy vegetables; pesticide residues; dietary exposure; hazard risk coefficient; index of food safety;

acute dietary intake risk
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Table 1 Pesticide categories, names and detection methods
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5% Microsoft Excel 2021 Zf4HEH5HH, Origin Pro 2021
VB, $#%I8 GB 23200.113—2018 il GB/T 27404—2008 {5246
FREEEHIN e BRI ) R, BOREMTEER
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TEREEM 769 3 M SR B SAE M, I 538 i
WG, Kith Rk 69.96%, Horh 45 (3 i (5% A AR,
FEBRH N 5.85%, BRI N 94.15%, KA 253 33 Fl,
FARZER LR 2, WM IR . FURMRIROR R m A 3
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F2 MIEEEMELRERFHRAZEDGEBR

Table 2 Overall situation of pesticide residues in main leafy vegetables of Sichuan Province

P 2z i K225 I i H R B SRR H R /% HARFER S FEREAREE%
1 [EZNA AT i3 284 36.93 — —
2 ZR Tk Y FAma AT i3 260 33.81 3 0.39
3 AHEEBR N HhaEEE 192 24.97 6 0.78
4 TG I AB {15632 175 22.76 — —
5 AT EHE R AR A 135 17.56 3 0.39
6 gl AT i3 128 16.64 — —
7 R EN il R 64 8.32 — —
8 Mk 5 72 A5 (356232 60 7.80 — —
9 AR A i A% BRI A 55 7.15 — —
10 W e ENRil i3 52 6.76 — —
11 AL A AR 42 5.46 24 3.12
12 TR H A AU LR 17 221 — —
13 H e A AR A 12 1.56 — —
14 I AT i3 11 1.43 — —
15 I EN il ks 10 1.30 — —
16 AT A% B K8 9 1.17 1 0.13
17 B AH {35632 7 0.91 — —
18 AR A B i3 7 0.91 — —
19 P IR A% B AR 6 0.78 — —
20 7, Ui EN B i3 5 0.65 — —
21 Ji5 i g AT i 4 0.52 — —
22 i 7R ABH (356232 4 0.52 — —
23 CEES A 0 B 3 0.39 3 0.39
24 i A e EN il ks 3 0.39 1 0.13
25 H et A% I 2 0.26 1 0.13
26 EE R ITR A3 {35622 2 0.26 — —
27 K e A 1 T 2 0.26 2 0.26
28 THRR IR 51 i3 2 0.26 — —
29 UG A ThEHE 2 0.26 2 0.26
30 TIBGBR A% B TR 2 0.26 — —
31 R A B TR 1 0.13 1 0.13
32 T P e A %3 1 0.13 1 0.13
33 AR A% E 1 0.13 1 0.13

TE: 3 RS SR T A I R 2 — R TR AREE A
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TR T BEAR AR SR AR 25 TR BEE | R S 22 4 o 1 XA PR FAR 24 335 1 ML T ) M A 0 B N AR 19 5
SEAHOCHLTE, AR5 ol 0y M2 A 25 1 148 T 5 2 MBRGSE TR, Fr3e. /MESE. k3. KA
o WRZFIIRE, A 13 PR 5105 B S, a1 1 SN RE S R AR 25 AG MR DLUNZE 3 TR, A Hh 2SI
P& HGRIAD 2 FlOR AR A 7 FE T (ESERAIR 24 P ORFT3R (28 FlN>/NA (22 Fin>il 22 (18 Fi>K (16
) T B AR (L P EZE SR SE AR SRS, 435 15 FN>HE(15 Fh)o Frarp i R M RZ, HrhNE
W OHRERE . FBE . KRR . TR . LT A A WA FR R IARAS: 1 R A5, 0 1 52.54%F11 61.02% i
SR, H M bR, 3K 3.12%. HOGERIINIMER  EEICHRAE DY, NP RIOREE I R 2 T
3 M)IEEER AT R R BRMULER
Table 3 Detection results of pesticide residues in main leafy vegetables of Sichuan Province
FraR PNEES UNEE HlHEE i

P ARZAHE G bR MRLs Ktk #hiR MRLs KaE 6% MRLs il @4 MRLs il @ik MRLs
% /% /Nmglkg) /% /%  Nmghkg) /% /% /Nmglkg) /% /% Nmghkg) /% /%  /(mg/kg)

1 N 5254 — 2000 070 — — 368 — — 8588 — — 27127 — —
2 REEREAME 6102 169 300 210 @ — 1.00 2941 — — 558 — 1000 979 —  10.00
3 AFAER 2825 282 100 210 — 200 1397 — 070 5235 — 700 21.68 070 200
4 MRS 3672 — 1500 839  — 7.00 441 — — 5412 — — — — —
5 SEHEEENE 2529 169 050 699 @ — 100 882 — — 2529 — 200 1678 — 200
6  JBEH 2147 — — 420 — — 11.76 — — 258 — 1500 1678 —  10.00
7 R 847  — — 210 — — 221 — — 2412 — — 140 — 2.00
8 MR 1690 — — 140 — 200 3456 — — 18 — — 420 — —
9  HEEHNE 621  — — 070 — — 809 — — 1235 — — 769  — —
10 WEEE 1073 — — — — — 221 — — 765 — 2000 11.89 — —
1 #1118 565 22— 070 @ — — 294 147 — 059 059 < — 1049 769 «—
12 IRESENE — 200 — — 0.50 147 — — 824 — 200 070 — 030
13 WEEEEE 113 — 1.00 — — 1.00 147 — — 353 — — 140 — 1.00
14 AR 395 — — 070  — — 147 — — — — — 070  — —
15 =MEE 226 — — 210 — — 074 — — — — — 140 — —
16 &% 056 — 200 @— @ — 5.00 e 100 471 059 100 — — 200
17 O .13 — — — — — — — — 294 — — — — —
18 JEGFSEEE 226 9 — 050 070 @ — 0.50 147 — — — — 1000 — — 0.50
19  HIREBE 282 — — R — — 074 — — - - — S — —
20 Ll .69 — — 070 — — 074 — — — — — — — —
21 JEEBE 226 0 — 1.00 — — — — — — — — — — — —
22 ERME 056 0 0 — — — — — — — — 176  — — — — —
23 HHEE 113 113 001 — — 0.01 — — 001 — — 001 070 070 001
24 FETEME 113 056 005 070 — 0.05 — — 005 -  — 005 — — 005
25  HEBE 113 056 0.05 — — 0.05 — — 005 — — 0.05 — — 0.05
26  HHmEE 056 00— 1.00 — — 8.00 — — — 059 — — — — 2.00
27 IKNEmBE — 005 070 070 005 074 074 005 — — 005 — — 005
28 “HRR 113 — — — — 0.20 — — — — — — — — 0.20
29 FEE — 002 — — 002 074 074 002 059 059  0.02 — — 0.02
30 FUkEEEE — 0 — — e — 147 — — S — — B — —
31 EER — 0.20 — — 050 074 074 020 — — 0.20 — — 0.50
32 ZBEHBE#EE 056 056 0.02 — — 0.02 — — 002 — — 0.02 — — 002
33 AURER 056 056 0.02 — — 0.02 — — 002 — — 0.02 — — 0.02

T — R IZAR RS AR HFR/ AR MLE MRLs.
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DHH 34.56%F1 29.41% {122 3 H TN FRME IR ik B A
BRORS: HH R AR s, 3R 85.88%FI1 55.88% . AT N ER I I
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3 561t oy A A PR BRI A 3 22 S R i B A o, TT AR 2
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SEREFN FREERRE . R 3 G e AT SRR A TR A 1 %
B, 430N 8.39%F1 6.99%. 1 S b P PR TS TR A
R, SR 27.27%H1 21.68%. 5 DU ) 1145 2021—2023
AR AR 2 TS I B L, SRR | R PR R A
KRR T 0.94%., 0.47% FFHE 5.65%. 1.69%, +H
ST TN Jin i Xof PSR 3 32 v g A 3 3 R AR 28 4R 24 1) il
571 B i el s .

22 BEVIXKERBSH

VU148 2 B SRR EE S P AT 13 R AR 2B PAl Ay e
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Table 5 %ARID of pesticide residues in main leafy vegetables in Sichuan Province
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